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Abstract

The Master thesis by Argo llves Evaluation of Software Applications for Improving
Speech and Langua@@®velopmentfocuses on the devices and softwaapplications,
which are suitable for using as substitute for speech generating professional AAC
devices. Duringhe researchprocessspeech therapistare involved fortheir relevant

and experienced input abouthe needs of patients and other interest groups
surroundirg patients with speech and language development disabilities. Author
points out main aspects for choosing and evaluating such devices and destitibes

to use as key values for evaluation process. Benchmarking tool proposkd aythor

can beapplied asan aid for choosinghe suitable appliance for speech and language

development process.
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Introduction

The mainresearchgoal of the current thesis is to evaluate software applications
created for improving speech and language developniemtrderto use then as AAC
devices According to the informatiorgathered frominterviews before the research
process, there is a recognized need for such programs and many other special devices,
but in many countriesdue the limited finances in welfare systerhave people with
speech and language developmemtedshave limited resources for obtaining such
technologies. Through different Apps for mobile and tablet platforms this gap between
possibilities and needs can be reducdthe research problem &ated accordinglyto

find replacementsolutions as tablet computers and suitable Apgsr relatively

expensivespecial devices
The main research question$ the thesis are:

1. What arethe main key points for evaluatingr choosingan AAC App
2. lIs it possibléo design evaluation tool accordingly?
3. How relevant arghe resultsgatheredfrom evaluation tookonsidering theeal use

of the software?
To answer these research questidhs followingresearchstrategeswill be used

1. Interviewswith therapiststo getan ovewriew ofthe situation inthe local area.

2. Questionnaire among speech therapisnd literature overvievWor choosingthe
key points fothe evaluation tool.

3. Designin thebenchmarkingtool.

4. TestingApps withthe evaluation tool

5. Interviews for getting feedback for testing

1(2009). Augmentative and Alternative Communication (AAC). Retrieved April 5, 2013, from
http://www.asha.org/public/speech/disorders/AAC/

2(2004). BenchmarkingWikipedia, the free encyclopedia. Retrieved April 5, 2013, from
http://en.wikipedia.org/wiki/Benchmarking


http://www.asha.org/public/speech/disorders/AAC/
http://www.asha.org/public/speech/disorders/AAC/
http://en.wikipedia.org/wiki/Benchmarking
http://en.wikipedia.org/wiki/Benchmarking
http://en.wikipedia.org/wiki/Benchmarking

6. Redegyning of the tool.
7. Additional testingor usability andaccessibility

The development ofhe technology during the past centuries has been enormous. For
example the phone, which was invented already more than 130 years ago, has still
kept it is initial functionby allowing usto contact people over long distances. Now
there are even more possibilities as first intelligent smartphones can be used for much
more: record, take pictures and also send them to other devices if nece3bane is

evenSirf, who is almost an artificial intellect, when connectedinbernet.

Despite of the highech possibilities available today, the overall technical level has not
reached the point where everybody needing the helgh# technology would be able

to benefit from itin every possible way, i.e. people with special needs would need
many special features to start using all functions thiatartphones offer. This gap may
be called ass @ aLISOA I f RADGARSéS HKAOK Aa S@Sy
digital divide oerall. Themain reason for the gap is the overaikignificant needor
such technology. Athe support by speech is needday only a small fraction of whole
population, tte interest groups do not have enough influence to affect the overall

technological procss towards direction of reducing this gap.

In the other hand, such gap is quite understandable as the main tgmetp for e.g.
tablet computers isaverage people without any special needs. Still, fortunately, there
are already many different devicesavalable, which people with special
communication needs can useyen users themselvdsave a possibility taesign e.qg.
different Apps for smartphone platformsThe problem is that the development
process for creating a good AAC app is more complex tiainof a simple tutorial
based app. The biggest advantage would be the reachability of cheapest android
tablets that are available for about 100 euros. The disadvantage is the inability to

create such App independently without proper knowledgehaf design principles and

3(2012). Siri lets users to use voice to send messages, schedule meetings, place phone calls, #&mplaoi@S 6. Retrieved

April 5, 2013, fronittp://www.apple.com/ios/siri/.


http://www.apple.com/ios/siri/
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development techntogies which are especially important in relation tthe AAC
target users, who constitute a more complex and problematic testing group to use in

process.

The questiorlies on deaion - what isthe best possible way to proceed and what to
take into account when develapg AAC technology. The telephone as we knbw
today was also invented though the process of development, as Alexander Graham
Bell who worked with deaf people started to design a speech amplifier. Taking that
into account, there is always a possibility then App designer working with AAC

technology invents somethingew, whichalso becomes widespread.

The current situation is tha®AC technologies are widespread in big countries, where
development is much easier dsgger population also creates biggepossiblities of
finandng. In small countries, the target group who need AAC devices is very small
making such development much more difficult or even impossibles overtake of
devices developed in other countries (e.g. in English) is sometimes complex betause o
the language problem. Some of the devices are easily translatable, but many of them
are not usable at all in other countries except by the native speakers of the language

used for creating the device.

As all patients needa personal approach, benchmarkingffers the possibility to
determine if the current App is best suitable for the current patient. On the other hand
it gives a major input for App designers for planning software development in the field
of AAC. In addition to the Benchmarking tool, adiseévaluatedcriteria will be created

with an explanationaddedof how they affect the usability and/or accessibility of the

device.

Theexpected result othe current research will be a theoretical overviewagbroblem
of different important characteristics of AA@evices The needs for Apps used as a
replacement devicesn tablet computerswill be presented accordinglyA framework
will be createdto evaluatedifferent Apps available on markethe frameworkitself

will offer relevantinformation for futher development such devices.
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1. Literature Review andinterviews with SoeechTherapists

The overview of literature is based on two basic categories to cover the research areas
in terms of the current thesis. First, terms of Augmentative and Alternative
Conmmunication must be explained to clarify the topic of AAC devices, which can be
both, aided and unaided. In addition, to create a benchmarking tool, the basic

knowledge of software evaluation and benchmarking theory mustdeered.

1.1.AACTerm Explained.

AACitself is a term to describe a situation, where people are using different methods
to express themselves either temporarily or permanently. In both situations there are
several ways to do it. According to American SpeddehringLanguage And
Association, lte term is wid@ed starting from 2005. The idea is to cover all the related
research areas and educational practices in the field. Basically the AAC refers to a need
for communication and inability to perform it without additional support or devices
(Samué 2009). Important note from the authors was to ensure with a term, that
everybody who need any kind of augmentative comprehension and expression aid
would be described as target group for AAC devices without describing the exact

intellectual or multipledisabilities.

The authors also explained that AAC is mainly divided into two spare areas and in one
case it is called an unaided AAC, as communicating works with patients body only, and
aided AAC, where any kind §flj dzA LJVaf® yiséd) Bhes8 |j dzA LI&hywaryCiram

very simple ones like simple drawing board or blocks wit signs etc. to a more complex
ones as at the other end of the list is the more technical equipment, which can
synthesize words or replay the recorded words by support person or thesapisie

need for aided AAC is mainly present in situations, where patients' condition limits

his/her ability to use body as AAC.

Based on the described difference between aided and unaided AAC, it can be

concluded that AAC technical devices are definitédie@ systems created to support

11



speech and language or to develop it. Using such devices is not limited, as the latest
researches haveonfirmedthat the usage of devices has a proven impact to the speed

of speech and language development. Stdich de\dDS LI 6ASYy 1 Q&a OKNRY ?
degree of disability, and specific environmental needs, which may play, must take
important role in in language and communication developmied account (Romski

& Sevcik 1997).

Current thesis focuses more atevices, whis can be used as aided devices for AAC
and especially suitable for using by children with speech and language development
difficulties. Such technologies are in most cases ready to use out of box devices with
different capabilities. By designing such desicit has to be kept in mind, that users of
such devices cannot often verbally express themselves and in many cases they may

also have some other disabilities and thus need full time support to use the device.

Romski & Sevcik (1997) claim that childrehowcan benefit from AAC are
heterogeneougyroup, who span medical etiologies, can walk or use wheelchairs, and
are usually identified based on communication profiles. Medical etiologies can include,
but are not limited to, Down syndrome, autism, pervasoevelopmental disorder,

dual sensory impairments, cerebral palsy, seizure disorder, and, often, an etiology that
is unknown. Depending on the children's chronological age and disability severity,
communication profiles may range from unintelligible speezh very limited number

of words (e.g., less than ten), or no speech at all.

12



1.2.Speech andanguage Development with AAMevices

¢C2RF@Qa ! LIINZIFOK | 0ly2sfSR3ISAE GKI G S@Sy
language development, all fields of mental demment can be supported by AAC
strategies. Despite of the referred positive results of Applied AAC strategies, the real
procedure must be planned carefully before the therapy begins, to ensure that all
needs for mental support will be covered by AAC sads. The selection of
appropriate interventions has to be determined individually by professionals and
family members (Weitz, Dexter & Moore 1995). Authors also argue that multiple
Approaches of AAC can be used simultaneously to give the child a regjbfleultural

and communicational abilities, i.e. the patient must be very carefully examined before

deciding which device or App to use.

The important part of AAC strategies is not just to support language development, it is
more about the actual abilityof a person to contact others and to make oneself
understood. In other words, AAC can be used as a separate method to enhance speech
and language development, as well as a method of augmentative communication. AAC,
as part of a multimodal communication ssgm, may be a shoterm strategy until
speech reaches an acceptable level of intelligibility, or it may be atéyny strategy

to build and maintain effective communication (Weitz, Dexter & Moore 1995). To
conclude, it makes patients more social a&f-confidentand encourages them to use

communication skills as much as possible.

As mentioned above, the whole process of speech and language development therapy
with AAC devices must be carefully planned to suit the needs of patients and to take
into acount the patients diagnosis which are related to communication development.

If the therapy includes any aided devices, the devices must be thoroughly tested
before usage to avoid extra stress or usabiliyues, whichmay occur if patient has

several comfaints.

Research by McNaughton, Rackensperger, Ben®detd, Krezman, Williams & Light

(2008) highlights the main aspects of choosing the suitable device or software for

speech and language development therapy with AAC methods. Two basic ideas are
13
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parentst YR OKAf RQa LI NI Ay GKS gK2fS LINRPOSaad

discovered that main questions or concerns related to using or choosing AAC device

were:
Deviceselection
Knowledgdor using device

1

2

3. Overridingbarriers to learn using AAC

4. Teahing/ learning with device as whole process
5

. Supportby society.

Many parents who participated in research, claimed that before they did not have any
information about the devices, or how they could impact speech development and
how to use or choose on@nother major issue discussed by family members was the
knowledge and skills needed from a child to successfully use the AAC technology. Four
subthemes were identified in this category: operational competence, linguistic
competence, social competence, dn strategic competence (McNaughton,

Rackensperger, Bened&Kood, Krezman, Williams & Light 2008).

To conclude the last referred research, the AAC device utilization must be an intensive
process including family, teachers, therapists and and other memdfessciety who
might play an important role in patients language development. Clearly, most patients
will find their way out sooner or later, but according to Mcnamara, Lankveld, Van,
Vervaeke & Gutknecht (2010) building early language therapies may dectha
likelihood that children will develop reading difficulties later in the elementary school
years. To sum up, it is important that all stakeholders concerned with young patients
or children with speech and language development difficulties turn te#orts to
improving different speech and language related skills in the preschool years

particularly to those who demonstrate language problems in early years.

It is important to encourage parents and patients to consider different AAC devices,
and alsothe promoting should be planned and directed not so much towards the

patient, but more towards the therapist and the patient's social circle. Such decisions
may have a huge impact and must be taken seriously. One possibility to raise

14



awareness about podse speech and language supportive AAC devices is also a tool
for evaluation and it would give an opportunity for a designer or a therapist to
evaluate different Apps available and choose the most suitable one for the patient at
hand.

In addition to focusig on problems with the usage of AAC devices according to
referred researches among English speaking patients and needs of their support group,
OdzNNBy i GKSaAaa faz2z RA&AOdzaasSa GKS a2z OFff
amount of people speakinipe language or people living in the countrg.g. there is a

huge divide in the number of people speaking English and for example Estonian. In
such cases the development process is more expensive and adaptability of devices or
software developed for otér languages might have even more setbacks than
described by McNaughton, Rackensperger, Benafekd, Krezman, Williams & Light
(2008). For Estonia and other similarly small countries, the easiest solution would be to
learn from others, translate softwarand start using it. Still, the special needs of a
patient might create complicated situation, where users find that choosing the right

one to use or redesign is not so easy.

15



2. BenchmarkingTool for BEvaluatingan AACDevice.

Benchmarking in generastands for an evaluation matrix for comparing things
generated for similar or for exactly the same purpose. As a part of the current thesis
and overall by testing, benchmarking must be used with care to avoid situations where
the focus point has not beeresearched much and may mislead the results. Therefore
the importance of benchmark suitability is difficult twverestimate,as the main
purpose for devices under evaluation is to support speech and language development.
To avoid any mistakes, supervisdigrapists and members of patient support group
must be involved, as patients themselves might not give the best input for creating
such evaluation tool. The involvement of experts with everyday experience working
with patients is especially important ifi¢ focus is on children or patients with mental

disability. At this point, feedback from support group is more adequate.

Benchmarking as a tool for evaluation gives an opportunity or so called benchmark for
comparing similar devices with each other by gi\szale and metrics. In addition it
works as a trustworthy model for reéife situations and needs this is the point,
where science meets socie{$im, 2003). This step enables an everyday user to be a
part of science and research, which may have atpesimpact to related persons and
obviously to users. Sitill, the input for matrix must be created by scientific research, e.g.
in our case the basic information about AAC must be taken into account to keep the

results as much evidence based as possible.

2.1.Interviews with Therapists

To get a good input for benchmarking tool, the opinion of a speech therapists or any
other member of patient's social circle or if possible from both, is needed. As in
current research process it was not possible to involve paédi®r their close onesa
small questionnaire was created to gather input information for benchmarking tool.
Answers to the questions were first expected to give an overview of the experience in
the field of therapists and furthermore about their expereawith technical devices.

In cases, where therapist does not have much experience with AAC technical devices,
16



therapists' experience in the field must also be taken into account. Real experience
with patients suitable for current research is also consdean important factor, as
patient's behaviour and reactions might play an important role in AAC choosing

process.

The experience of a speech therapist gives an important input also for usability
evaluation of AAC device. According to Berkun (2083¢hknowledge is needed for
creating a capturing point of the current level of ease of use of AAC devidemr
whichcan later be used as a reference point for measuring AAC against in the future. It
means that the same device is either used for the samépaivhose language and
speech are improved or by different patient whose needs are similar, but due to some
extra problems has different needs for usability. Such reference point does not answer
the question of how usable is enough, but makes this curBerichmarking tool more
effective in situations where it is needed. If Benchmarking tool is properly compiled, it

allows us to use it in various cases and evaluate the ease of usage for the future.

Furthermore, the therapist plays an important role wheringsthe device as one of

the members of the patient support group and is responsible for the correct treatment
and development of the patient. In addition to the experience, it is also important to
know if therapist has any experience with AAC technoltfpmng this information we
cannot exclude anybody, but we still might have an idea of the actual therapists
practices, i.e. if the therapist is aware of possible cases when a patient might benefit

from the usage of AAC.

As the thesis mostly concentrates ohildren's speech and language development, it is
important to connect the idea of benchmarking with design and usability design for
children. Design in this context is first of all seen as interaction and usability and later
graphical side of AAC purpos@pp as a piece of software for easier communication.
Basic design principles can be taken into account only as much as the therapist can be
in the role of a tester by playing the role of a child. Other option would be to use
children for testing who areapable of participating in the process and are also able to

give adequate feedback. The advantage of children joining as design partners is that

17



they will provide more valuable input into the desigrocess that is likely to result in

technologies that beter addressheir needs, interests, and abilities (Hourcade, 2007).

Appendix 1 includes a questionnaire, which consists of basic questions for matrix in
order to select evaluation points for benchmarking tool. The questionnaire was
designed for semstrudured interviews with speech therapists all over Estonia, where
respondents first had to give an overview of their experience and their understanding
and views on devices on using AAC technology. For creating the questionnaire, a
literature review, reseattt on characteristics of out of box devices and interviews with

therapists were used to point out the important evaluation points for AAC devices.

2.2.Interview Outcomes

All respondents had over 5 years of experience in their field and most of them even
over ten years. In next open question they were asked about the usage of different
AAC technical devices as a part of the therapy process. Respondents were asked to
shortly describe why or when would they use such a device and also situations where
they would avad them. As expected, the main point from therapists who work with
peoplewas that patient should be able to use it. Mdkerapistsclaimed that using

such technical devices always has a positive effect, if such device is available for the

current patientand if support from family is granted.

Main reason pointed out by most of the interviewed therapists for avoiding AAC
technology was patient's limited motor and mental abilities. In other hand, they noted
that such technology is either too expensive oo tocomplicated for the user and
mostly not available in Estonia, as the prices for out of box devices are not acceptable

by aid technology funding system for people with such impairments.

With minimal introduction to the research topic, therapists were eslabout their

ideas of possible devices for using AAC personal technology. As an example, devices as
smartphone, desktop computer, tablet, laptop computer, etc. were introduced. As
expected, therapists were not very sure in choosing a very concrete dexdaevices

for everyday use have limited usability for people with multiple disabilities and this

18



may result as having an opposite effect on a patient. With remarkslto(i A Bofoii Q &
and mental abilities, mantherapistspointed out tablet computers, aa device having

I AONBSY G6KAOK A dpupbpseA I Sy2dzaKée F2N adzOK

Tablets which have screens bigger than the ones of a phone and which are
comfortable tocarryhave an advantage over other devices. Tablets and other devices
designed for everyday use can bsed for AAC without any additional expenses as in
most cases they are obtained before usage as AAC devicetaliggisare more easily
reachable and easier to sell on afierarket. The ability to uséhe Tabletas AAC
device without special App (Apgdition) was also pointed out as an advantage.
According to the therapists, there are not any good Apps availablsiania, which

leads to preferring out of box devices as communicators, whicli, KsS NJ- sti#fssy (0 Q a

have quite low quality and usability.

As follows, all respondents were asked to evaluate the importance of each aspect
given about technical device for using as AAC technology. First of all, as already
mentioned, the tablet computer has higher value as AAC device, but it is worthless
without the proper App. Today, two main platforms used by different tablet
computers are iOS (by Apple Inc.) and Android (by Google). As prices for hardware vary

quite a lot, it is important to know, if the chosen App works with a current tablet.

Most respondentsfound it important that App is developed as raulti-platform

program (Importance of multi platform availability of the App

19



Not Important

© 00 ~NO OB~ wWDN

Very important

Figurel Importance of multi platform availability of the App

It meansthat the Applicationis downloadable from iOS App STORE@@ooglePlay
(Sample links for downloading Apps from & Store or Google Paly.

# Available on the
S App Store

Getiton
?’ Google play

Figure2 Sample links for downloading Apps from i@®p Store or Google Paly.

As current thesis focuses children, then the language of the App is one of the most
important properties when choosing or evaluating them for using as AAC technology.
All respondents found it very important to have App eithernskated into the

language spoken by the patient or that it would have a multilingual option.

As out of box devices are often too expensive and out of reach for patients with
speech problems, one dhe importantconcerns became the price. It means that the
App or at least some limited edition ddll-featured software should be available for
free. Thel dz{i K@iNi@has that AAC devices and Apps are like any other tools for
people with special needs they should be obtainable for a reasonable price. All
respondents found the price for AAC device or App to be an important characteristic

(App is available for free or with a very snpaikce).

20



Not Important

© 00 ~NO OB~ wWDN

Very important

Figure3 App is available for free or with a very smattice

0 2 4 6 8

Not Important

© 0O ~NOO O~ WDN

Very important

Figured App is easy to use for both, patient and therapist

Using tablet computer or other similar device as AAC technical device is a little
different from using specially designéevicesas out of box ready to use deeishas

some vocabulargr images preinstalled. According to respondents, the importance of
ddzOK LINBLJI NXGA2Y Aa I|faz ApoLls) Reéabyyta uses KSy
environment gives patients the dity to start using the device without complicated

preparation process.

21



Not Important

© 00 ~NO OB~ wWDN

Very important

Figure5 App ispre-configured

In addition to the ability to use the preconfigured device or App, it must have some
extra options for improving the procesd development according to theJ- G A Sy G Qa
development, e.g. downloadable content by topics or possibility to add one' s own
content, which is especially important for patients with diagnosis of autism (Shelly &
Golubock 2007), who need the environment andbutines which may not be
consistent with the family's former lifestyle. Respondents found the ability to edit and

add one's own content to be a very important characteristic of the AppNHSH 9 A f

viiteallikat.).

Not Important

© 00O ~NO O~ WNDN

Very important

Figure6 Materials in APP are editable

The following question rated different aspects of choosing AAC App, focusing on software's
ability to evaluate patient's development and compare it with correct speech. This, and also
the option to use devices as speech synthesizers were not considered as important as the
previous questions (

22



Figure7 App evaluates patient developmeént

Not Important

© 00 ~NOO O~ wWN

Very important

Figure7 App evaluates patient development

As a problemt was pointed out, that App might not be able to evaluate patients with
deep speech problem. Instead it would be good to have multiple levels instead of
assessment of the functionalityrthe last question for choose/evaluation matrix was

I 6 2 dzi ! {cledfed comteitSEYEh therapist might face the situation, where once
createdcontent for one patient would also be usable for another. The importance of
this question was not as high as responses to previous questions, but still most of the
respondents foud it very important to be able to reuse the contenfkility to use or

share content created for App

Not Important

© 00 ~NO O~ WN

Very important

Figure8 Ability to use or share content created for App

To sum up the therapists' opinionthey were asked about their subjective view about
the graphical and usability design of the presumed App and also add comments about
23
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with speech problem. As an averagbe approach when designing for children or

people with special needs is, that the layout should be easy to grasgolbesused

should avoid problems with visibility for people who have multiple complaints or

needs, etc.

Colorsand images should be ed not more than a few per page, but on the other
hand, therapists pointed out, that layout should be either adaptive or adoptable, e.g.
in a way most computer games use difficulty levels. The same approach would make it
tremendously easier to use Apps tinerapy. As the idea is to develop and replace
patient's speech, it is normal, that every patient or support group has different needs
and expectations from the device and that all patients are also on a very different level,
both mentally and physicallyt means that if one patient is able to grasp a screen with
10 items and also manipulate witthem mentally and/or physically or with special
remote devices, than the other either may not be mentally able to handle such
amount of information at oncer the range of physical movement of a patient may be

limited.

Graphicaldesign of Apps wasot as important for therapists as clear, simple and
unambiguous design with usability and accessibility kept in mind. They agreed, that an
universal solution in such sas does not exist and that is why they added a possibility
to adjust the interface as much as possible. In addition to answering the given
guestions, respondents were asked to freely comment on the topic or on devices for
using as AAC devices. Most resgents focused on the characteristics and
functionalities of the device. Some of tliespondents alsgointed out the nuances

for developmet process and about theprocess of planning the product's

specifications.
Listof expected characteristics indicatég respondents.

1. Adjustablecolorsof screen background, words etc. Importdoytvisual or multiple

impairments
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2. Forgiving interface which means a design with either adjustable layout or icons /
buttons with a size that would be easy to handle.

3. Interaction model should be the same through all of the App's interfaeeg. a
button with an image of a house always takes back to the beginning of App.

4. Nice and large/adjustable images or elements through different interfaces of the
App.

5. Possibility to attachamote devices for controlling the Aptarge external switches,
eye trackers, etc.

6. Simplicity- everyday basic communication is enough to keep it simple.

7. Adjustable content according to tHell 0 A Sy (i Q agef negta dad Ah$sical
ability, cultural @igin, etc.

8. Repository of different downloadable additional materials and personal materials.

2.3.Using Benchmarking Tool for Evaluation Process

According to the previous chapters with an analysié & S NJ réspoasgésQitibecame
evident that such devicesr Apps are needed and it would be beneficial to use them
as AAC devices on tablet computers. Tablet with installed AAC App is one of the
options to support JI {1 A &bifityi t@ develop speech and language or replace speech
completely. Therapists and patiesupport group must consider various aspects when
choosing App for theitablet or in an opposite waschoosing tablet to install the most

suitable App.

As speech therapists are mostly not qualified enough in computer science or software
development narowly to create an App suitable for each case, it is reasonable to
choose the most suitable from available Apps for the current patient and his/her
support group.Therapists can create liftemselves or someone from patient support
group or even by some itd party enthusiast. It is important to have the same starting

point for each App to get as relevant evaluation as possible.
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3. BenchmarkingMatrix

According to the respondents and literature overview, the generated list of questions
can be used as initiakl problems in the field. In addition to point of evaluation, these
should also be taken account in the process of real development in future. Each
guestion orso-calledkey problem can be used for choosing a basis for decrsiaking

for usage of currenAAC App in process of spedanguage therapy by current patient.

3.1.EvaluationValues

As a next step, it should be decided how valuable each key problem is for overall rating

of each App. Value of each problesharacteristic must be somehow measured. As

modi 2F GKS NBalLRyRSydla F2dzyR Iff ljdzSadAazy
decisionmaking it is reasonable to treat all of them equally. It means that if the App

fully meets the need that was pointed to in the question, it will get one (1) poird, an

zero (0) if the feature is ngiresent atall.

Thefirst question was about thplatform thatis needed for using AAC App. According

to the research (IDC, 2012), mobile market is fast developing and so is Windows Phone
and Windows 8 share. Today, the twadeést platforms used for mobiles are Android
and iOS and these two were usedabasis for choosing and finding Apps. As it was
discoveredduring the evaluation ofhe Apps,one of then was available fowindows

8, too, then this will be the maximum scofer the characteristicEg. App with
Android, iOS andlvindows 8 versions will get 1 point and only one platform gets 0.33

points.

Next evaluation point is related to the previous one. The price for the APP is important,

as the price for tablets varies vaty. This point for evaluation ithe current thesis is

limited, as only free Apps can be used for testing with benchimgtkol. In this point

FE€f ! LJJQa ¢gAtf 3ISH 2yS omo LRAYyGX Fa GKSe

Many have only linted edition for free, but that will be more thoroughly studied
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during the real testing process. Having an limited editiongii# pointsbetween zero

and one according to the features available.

As in languagspeech development we should start by chimgsthe suitable AAC
device forthe therapy proces$Jr G A Sy G Ua yI GAG@GS fFy3dzr 3ST (K
and without the ability to translate, edit or add one' s own content will get zero (0)

points and all others will get one (1) point when evaluatimgApp against this point.

Such devices must be easy to use. There are numerous reasons for that. Patients with
different diagnosis, who need AAC aided devices, often do not have adequate
possibilities toexpress themselves antbt others know about their problems of
usability. Apps with proper design and easy to use interface and logical interaction
pattern, which stays unchanged during different interactions with the device, gets one
(1) point. If a situation appearsluring testing where theester is confused about the
usability, the App gets points between zero and onethHa current thesis the testing
process is performed by author who is experienced in usability testingrenduthor
GNASa (G2 dzyRSNAGIYR GKS 1LJJea t23A0 FyR ¢
therapistwould. Here the following principle is applied: if the author has any trouble
with using it, the patient or therapist would have the same problem. During testing,
subjective comments will be adddd each AppUsability tests will be performedy

speech therapist and support persons in the final part of the current thesis.

Preinstalled material gives the user a possibility to start using the App immediately and
then, when needed, to edit or add materials according to the patient's needs.
Preingalled material for fulfilling basic needs, gives one (1) point and an App without

any materials gets points between zero and one.

According tothe special needs of the audience who needs such types of Apps, when
evaluating the ability to edit existing mateals or add new content, which is most
needed or accurate bthe current patient, is a very important feature. Apps with the
possibility to fully add and eddontentwill get one (1) point. If oglediting is allowed

or somehowadding or editing is limitedApp will get between zero and one points.
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Next featurechosenf 2 NJ S@I f dzZf GA2y A& GKS 1 LJJQ& Fo6AfA
This feature has an important role if the App is used as a tool for therapy and patient
should learn how to properly say some wardb ¢ KS | LJIJQ&a | oAf Ade
speech and either accept the patient's effort or to discard it by repeating the correct

word and asking to do so from the patient as we#in be used. At this pointhe usage

of such a feature according tthe patient's mental abilities and willingness to
cooperate must be carefully considered. As we talk about devices for replacing speech,

we do not need to add sudeatures, as probably the patient is not able to speak at all.

Due to the reason, that suchfeature couldnot be found on Apps available for free,
therapists who supervised testing, recommended to leave this key point out, as a

feature withatoo specific approach.

In the author's opinion, the last evaluation point is most important for therapists who
needtousekS alYS {1AYyR 2F RSGAOS yR ! L) FNBIJd
ability to share or reuse content at different tablets giasextra valueto the point,

where patient can use their own tablet computer and therapist can share ergaied

content wih them.
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4. Hands on Evaluation of Chosen Apps

Eight Apps were picked quite randomly for testing within Apps found after discussion
with supervising speech therapists. The main aspect considered when choosing each
app was the need to get at least a limitgdrsion for free. Also, the App should be
suitable for speech development and the design should look as much as possible user
(child) friendly. Below is the list of chosen Apps with linksRt& @S f BiteiSHI &
Google Play App store:

Alexicom AAEhttp://www.alexicomaac.com
TapToTalk http://www.taptotalk.com
JABtalk http://www.jabstone.com

AAC speech

R

https://play.google.com/store/apps/details?id=com.epfl.android.aac_speech
GoTalk Now http://www.attainmentcompany.com
FCS Litehttp://education.conovercompany.com/mobile/apps/fcs/

SpelA-Word Litehttp://www.appannie.com/app/ios/speta-word-lite/

© N o o

Aeir Talk http://aeirtalk.com

4.1.Initial Evaluation Process

O
=z
&
=

w

¢2 S@rftdad dS SFOK !'LIWJ + dlrotS ¢t a
and next ones would contain or@ NJ (i f6rdJalua@cin (Appendix 2).

During the first testing process all apps wemnstalled to the devices with two
platforms mentioned in the current thesis. As most Apps found were available for iOs
or Android thesetwo platforms were used for testing. As iOs device Apple iPad 2 (iOs
version 6.1.3) was used and for Android AppssABtansformer Pad TF300T (Android
4.1.1 Jelly Bean). The installation process is not relevant in terms of the current
research and it is not described in detail. Just as a remark, the installation was as easy
as installing every other App to tablet and eatra knowledgewere needed. The

author, who has experience in usability testing, performed tiesting. For each App,
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the test performer tried to open and start using App as fast as possible. E.g. to say or
to train how tosay,d L Y SSR & 2 Yé&pfiskare yial reatly td uBe it Estonian, it
was only possible to do it in English. Astfoe current thesis a foreign language is a
huge limitation, then by testing the user tried to change the sound of each button and
also written part of each option. Tesgmoneby the author was supervised by speech

therapist,who slightly commented on each App afterwards.

The first App to be tested was Alexicom AAC. At first the App empty, but instantly the
user is asked to download demo materials frémternet. Downloaded madrials are
editable by user sound, images and text. At first the using of the App took a little time,
but it was easy to comprehend and learn. With text and images, the user was able to
edit the downloaded material's text and choose new images from intiagary of the
tablet. Only the audio part was limited, as the user was not able to upload one's own
sound files on Android. However, the user was able to add one's own materials and
share them online. Supervising therapist liked the amount of materalsnitial use

after installation.

TapToTalk was the tester's favorite, as it possessed much better interface than the
previous ones. It appeared moohildrenfriendly with its bigger graphical imagesd

interface was easier to manipulate. The previousrsion also had to possibility to

adjust image sizes, but images themselves were not as-mecebably the practical

value had been kept in mind. Unfortunately the content available and even free
FRRAGAZ2YFE Gl fodzYé s ¢ KA OK trafidn,avashatSdifablé. 2 NJ R2
So, in current position TapToTalk is not suitable in this context. The paid version still

has all the needed functionalitiesdding / editing content, sharing etc.

Without pre-installed and ready to use downloadable materiadbTalk is a good
choice if the user is looking for an App, wherger could create all of the materials
The App is available only for Android platform and it does not have an option to add
external devices for controlling device unlike two previous Apgeept universal ones
for controlling any App. App allows to share or reuse content over network, but has an

option to back upthe created materials and restore from it. Supervising therapist was
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RAaAO0O2y Sy idSR ¢ A ih& colorsihd dere Ridskergd>to rhalte it
difficult to distinguish between different elements, especially by patients with visual

impairments. The ability to change colors was not discovered.

Next App is almost at the same level as the previous one. It has some ready to use
materials, but they are not editable. The App usgsoglespeech synthesize libraries.
The App is also available for Android platform. Usability is similar to Alexicom AAC and

TapToTalk, but design is not so friendly.

GoTalk Now has some content available fil@e, but adding one's own materials is
limited. Paid options are with good abilities to share content and miakmssible to

use other users libraries.

Like JabTalk on Android FCS.ite a good option to starivork on iPad. As an
advantage there is alegly some added content which user can delete and in addition
to add one's own content, as recorded sound etc. App has quite good usability and

interface is designed with good artistic sense.

Two last Apps under testing had quite a similar construcfidreapp hasready to use
materials in free version, which can be udedpracticesome words. Limited version

did not have a comfortable usability and gave a clue about software performance but
as for demo versions, they were not usable for therapy at this point. Inlgsion to

initial testing, tester would recommend free and easy to use Apps FCS lite for iPad and
JabTalk or Alexicom AAC for Android. Last App is also available as Windows 8 App, but
as a disadvantage the ability to record one's own voice is limited droah however

availableon iOS.

Such testing by the author only is not relevant in terms of real ease of use by patient or
therapist, but with comments from supervising therapist and other therapists, who
answered to the initial questionnaire, a goodenview and starting point for those not
familiar with AAC Apps is given as well as an overview of different characteristics and
options of each App chosen for research. Initial evaluation matrix with test results can

be found in Appendix one.
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5. Usability ard Accessibility

In previous chapters and by initial evaluation, it was pointed out that the usahsity
criteria is important for choosing an appropriate App for using as an AAC device.
Different Apps require different approaches, but in most cases armbaslly by
patients with multiple or profound disabilities, Apps are used by multiple users. In
current evaluation research patients are not involved into the sample of testers for this
is a complicated procedure and could be a disturbin@minconvenientexperience

for them. Therapists or parents conducted all evaluation or testing proceduires
other words, they are used for testing all interfacgsatient, parent, therapist, etc. In
addition to testing the usability it is good to know the accessibdftguchdevices for
patients. Again, this is especialiyportant; it patient has various health problems in

addition to deficient speech and language development.

5.1.Usability

According to the initiali S & (i, mgsEAPEs had a reasonable usability foe tiester

and problems occurred only when testing the limited editions of the Apps. To imitate
patients, all Apps were tested against the usability of users who have only speech and
language development problems. The goal was to reach the first words amditd & A U
2dzi¢é A az22y +Fa LI2aarotftSed® h¥ O2dz2NES GKSNB
patient with a device, but the rule of thumb is that it should be a task simple enough

for everyone.

In addition to the logic of usability design, the limitats of graphic interface were not

so unambiguous as one would expect from such devices e.g. images for categories
have been created taking into consideration the culture as well, which makes the same
category almost impossible to use in a different regiathout any editing done to the

content.

Next step in usability testing was to include therapists and test the Apps with highest
NEBadzZ 6a FNRY AYyAGAL S GSadAy3aQa 3AFAyad dz
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main tool for patient support group tadequately edit or add content by each patient.
The testing result gives an evaluation point, which can be measured aisnpoetant

key point in evaluation process. The basic criteria were not to end with dead end in
usability testingprocess. The resudtand procedure of testing and discussion on results

iIsdescribed irdetail in chapter 6.1.

5.2.Accessibility

As mentioned by therapists, all users should be able to access the device or App
despite their mental or physical disabilities they might have in aaldito the speech

and language development problems. To tdstadditional tests were performed to

test each App in addition to the usability alsnd against basic visual accessibility

needs.

All tests were performed without patients and to teshe acces#ility, the Apps
configuration was checkedto detect if changinghe visual interface of frontend is
possible or not. In additionApps configuratiorwas explored for functionalities as
connectingto different external devices. Finallfor accessibilitytesting a color

blindness testvas performedwith screenshots of Apps with Color Ordcle

* http://colororacle.org/index.html
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6. Additional testing with therapist and final discussions

To test the usability for therapists or parents, who will need to use AAC Apps in their
everyday work as anptional tool for speech and language developmehey were
asked to prepare content according to the topics. The goal was to test the usability of
the App by preparing content in one and the same topic in three different Appe

on iPad and two on Andrd devices The main goal was tdo the task without facing

so called dead ends.

6.1.Testing forUsability with Therapists

For testing with therapists, they were asked to prepare materials they will later need,
and to add them toan AAC device images andexts for one category and one new
item in the same category. During testing they were closely observed for any different
possible setbacks in each App. Time and notes were taken dinentggsting ofeach

App with the results more closely described ie thext paragraph.

The task for testing was to create a category of wotdshpame it, add pictures and
sound if needed and possibéend add one word to the same category with image, text
and sound if possible. Images, if needed or wantedheytester, were addd to the
image galleries of the tablets used@he same task was performed twice on both

devices. Apps for testing were:

1. iPad- FCSLite
2. iPad- Alexicom AAC
3. Asus-JabTalk
4. Asus- Alexicom AAC

During the testing procedure, the author was an observer and notedndall the
actions and handled timing for recording task procedure as closely as possible. When
the tester reached a dead end, the time was stopped and observer helped the tester

back on track. All data of performed tests results are shown in Table 1s West
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performedin same order in all cases.g. AAC on Android, JabTalk on Android, FCS on
iPad and AAC on iPddetailed results of usability tests can be found in Appendix 5.

All testers were either parents of or closely related to patients with spesoti
language development need or therapists who work with such patients. As séled in
table of testing resultsAppendix %, the test was performed in totadO times on
different devices and Apps. There welr@different testers of whomt were therapists
and 6 form other testing groupsThe average time to complete the task wa&90,4
seconds The highest result was achieved tegter, who isa therapist with previous
experience onAndroid who performed task withJabTalkon Android within 151
seconds and witHL error (not included second attempt with AAC on other device)
Overall, the least time was spent @itask withiPad164 seconds with FCS Laad
With Androidas mentioned151 seconds witldabTalk

Due to the small amount of testers it is difficult to hiigiht the best App according to

the current results, but in general there was a significant relation betweerd#ieS NI &
previousexperience and the device used in the tegtlso, better results obviously
occurred with AAC on the second test on differetdtfprm, as the basic design was
already familiar to the tester. This situation's purpose was to get a more general view
of the App with highest rank in initial testing. It gave an overviewthaf Apps
characteristics on different devices. This revealed tHafumctionalities ofthe Apps

are not presented in Android version, which caused many errors during testing, as
many testers were looking fdhe ability to record voice, but on Android such feature

was not presented.

Afterwards therapists were asked to descritbeir emotions abouthe Appsused and

to evaluate them as optional devices and Apps to use for everyday work. They
described which and why they would use and recomm#redcurrent device and App

and why not. Before testing was proposedteria was to fail or nd. If the tester
reached dead end and was not able to recover from ihby the test was pauseand
returned previous correct position for retryErrors were discussed with testers and

mostly they argued thathe dz& | 6 Af A (1@ &I a ofitifeXafal efr@sddre©l £ ®
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revealed in situations wher¢he tester was not familiar with current device. They
added that if usingthe App asan AAC device would be an advantagé persons

related to patients therapy were acquired basicsha usage othe chosen device.

6.2.AccessibilityAccordingto the Therapists

After testing for usability, therapist were asked about their experience with patients
potential needs or problems with accessibility, e.g. how many patients with speech
and language development problems have any additional issuesgreitiental or

physical disorders which may affect the proper usagerAAC device.

Therapists pointed out, that having an ability to connect external devices for
controlling AAC App biye patient addsan extia valueas it enlarges the accessibility

of the device @ an App for different patient gngps with more complex diagnosis. Such
external devices for expanding the accessibility are for example different switches, eye

trackers, etc.

6.3.Accessibility Testing

To test the accessibility of AAC devices or Apps, adedeating subjects arpotential
patients, but it must be kept in mind not to make the procedure inconvenientHer

patient.

There are many standards to test the accessibility for and atedtiple tools
(http:/ /www.rnib.org.uk 2009, which basically cover all same testing points with
either stricter orin a less strict way.The widespread development of different
accessibility points hasecome more important when website design has become an
everyday practice. Without proper accessibility compliance websites become
inaccessibleand that is not acceptable by government or public services websites.
Operating systems have added such bmiltsupport options as adjustment screen
visual appearangekeyboardor mouse access, soundtc., for about decade now (De
Lioncourt, 2011).
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To test four AAC Apps faccessibility alpotential issues wereategorizedaccording

to human senses sight, hear and touch. In addition, the target group and additional
diagnosis of pantial patients including all other possible accessibility factors were
kept in mind during the whole process. Tests should give an input for decision about

current matrix relevancandif neededthe information to improve

Thevisual part of the App shoulde clear and adjustabl&hedecision of who should

be able to adjust the visibility is also difficult as dependingatient's abilities;he/she

might be able to do it by himself/herself, too. There is an option to leave all of the
adjustments for theragts assuming that at least for the first tirs¢he device is used
under the observation of a therapist or any otrerper usef the App.Thesize of the
elements must be editable on all devices. Elements must be designed with colors to
meet all the neds of patients with visual impairments, e.g. different types of color

blindness.

All Apps had some way in settings to eitiié size of elements visible on screen. For
testing against color blindnes€olor oracle (Figure 8). As seen on the Figuré\mds
are somehow readable, but ithe authorsand therapistopinion, the AAC Alexicom
App and FCS Lite had the best results as both had a lightéground, whichmakes

the information more easily readable.

To concludehe accessibility test all Apps passetie tests and had no major issues
with visual ability. After current testing JABTalk an App for patient with color
blindness would not be recommendedby therapists In testing agairs physical
acceshtoility all Appswere checked for ability to connedb external controllers, which
may include switches, pointers, eyeatkers etc. All tested Apps had options for
adding such contradrs either based on App settings or i level of device

configuration
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Figure9 Accessibilitytesting againstdifferent typesof color blindness.

Hearing is also very closely related to speech and language development and in current
cases, the AAGevice,as an App must be checked for technical specifications on each
device. Devices used for testing had the ability to adjustmeltand if needed, to
connect to external speakers, amplifiers, etc. The only thing that is questionable might
be the patient's ability to adjust the volume himself/herself. This option was not
separately evaluated as device options and configurations arealevant in terms of

the current research.

Touching the device, or more specifically the screen of the device, has also two
approaches in the context of the current thesis and accessibllitg.screen as a part
of the devicecamot be evalated separately. Our testingevealedthat the screen of

the iI0OS device works better and each touch is registered more correctly and quickly
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than on the Device with Android operating system. The other problem related to
touching the device was noted on IOSvibe, where home button was a potential
threat for accidental exit, i.e. home button should be somehow hidden on the device.
Furthermore, the accessibility on devices is important in cases where patient's physical
ability is somehow limitedHere differentexternal devices can be used, which are not
included in App and are also needed with out of Box AAC devices. The ability to control
the App with such devices like Bluetodtluttons; Eye Trackers, etc. are a bonus on

each device and App.

These results lehto the decision that there is a neddr improving the initial matrix
for evaluation. Additional characteristics had to be added to get more detailed results
from Benchmarking tool. Following the decision, the new key points for adding to the

matrix were:

1. Ability to connect to external devices

2. Visualappearance is adaptable

As afeature that isotherwiseimportant in the development process, the Apps ability

to evaluateLJI (1 A BogrésQ was removed from the matrix.
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Conclusion

The main research goal diie current thesiswasto evaluate software applications
created for improving speech and language development in order to use #&sAAC
devices. To assess different characteristics of such Apps, a Benchmarking tool was
created for further research and evaluation tfe software created for using on
desktop and tablet computers as AAC devices. Experts in field and other people with
experience with patients who need AAC devices tested these charactestiesmain

result ofthe thesis the evaluationtool for AAC Appsvas proposeds one solution for

main research problem to overdue limitation digh prices of ready to usaAC

devices

The main research questioms the thesiswere answered liroughresearch strategies
and allexpected results were achievedhich means that the tool creatdae used for
evaluating Apps under question but involving of experts is recommendedtalue
limited knowledge of patient and parents of speech therapy. Benchmarking tool
includes important keyoints for evaluation selected ithe research processThe
relevance othe resultwasgiven a positive evaluation by the therapisi$he overview

of the processis visualized ia diagram in Appendix 6.

Tabletsare goodalternatives for ready to us@AC devicesBeing quite widespread
they arevery popular devicewith Android, iOS owindows 8 operating systemalso
Tabletcomputers are multifunctional and can be used by several family members. If
such a device is already purchased, it @dso be usedas a supportive device for
children and/or also for elderly people as an AAC device speech and language

development.

Furthermore Benchmarkingool that was created can be used as an evaluation matrix
with relevant evaluation points to choose an App for #nailabledevice The Matrix
can be used for sequencing different Apps actwydo the gathered points for each

evaluation point and also for eliminatidgpps, whichare not suitable for the current
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patient. An evaluation matrix is included with proper guide to find or compare

different applications.

In addition, the thesis expted the designingrinciples, whicthave to be taken into
account when designing hardware and software &rAAC. During different research
procedures, the authodiscoveredthat an evaluation procesesf such Apps is more
complex than itfirst seemedas there are too many unknown variables. E.g. each
patient has a different social background, they can be younger or claertheymay

be able to use the device by themselves or not due to different physical or mental
disabilities. In addition, personal glities and habits of each patient must be

considered as well.

All the Apps were chosen considering the followanigeria: free of charge (at least lite

or limited version), App is developed at least for one chosen platforms or even petter
for multiple platforms. Basic questionnaire was created for testing based on the
interviews with two speech therapists. According to & a LJ2 yaveBagdiraiags,

all points for evaluation were important when evaluating an AAC App. As all questions
initially askedgathered over 8 points and more in most cases, it refers to the relevancy

of the question.

The final tool with comments and instructions can be found in Appendix three. The

tool is improved in meaning to get as much input while evaluating, e.g. tgahitings

and accessibility concerns mentioned in the initial table as bonus features (external
devices and color blindness assessing point). An overview of how to use the tool and

how to interpret the results ofhe evaluation is also added.

While writing the thesisit was discovered, that it is possible to creaespeech
synthesizer (EKI, 2013) in Estonian as well,dmabrdingto the therapist, it is not
acceptable as an only option to generate speexh in the developmerprocess some
patients may need the speech with maximum quality, slower speed, etc. Based on the

aforementioned, the feature was excluded frahe evaluation process.
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Further research should concentrate in detail on finding the key questions of AAC Apps
and use them as inpubf creating an adaptive App suitable for more devices and with
ability to reuse the content. The benchmarking tool can be used as a basis for
describing the requirements for developing an AAC App. In addition to current
research information, the subsequergsearches should also involve patients and their

close ones for testing the out of box devices against tablet computers with Apps.

Thethesis includes a benchmarking tool, which is designed for evaluation purpsses
one of the optionsto usethe different products of thenew media The positive effect

of using such produds even moramportant; as the result givean average usethe
ability to assess Apps created by professionals tmdelectthe most appropriate
solution for each situation. Indeed the final decision should be discussed with
professional therapisthut the tool givesfor an average user the power to createew

knowledge andf needed share it
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Y211dz@p (S

YNSaz2tS@F YF3IAaaGdNRG] | SSAYNNBAl&a 2y | yRI
kasutamiseks alternativ ja augmentativkommunikatsiooni (augmenatativ

KNNf A{dzE AYyS 1pyS0O @GFIKSYRAYlI 611 YO Iif StfAa
kallid ja paljudes olukordades saapatsiSy G @p A (i Ssélist seaddt &Balea S R
FAYIFIYGAAT AAGSY yidpikie dayi Sidus dindgiamsiRadebasarnaste

tarkvaraliste lahenduste hindamiseks.

Lt GSNY I GAAGAY L Ot YAZAS kiaShiSypy Bt @p k XIDUA |
installeeritunaz2zy | Fadzil dF & &l YIRSt SSaYNNJARSE X

aNydSalrl G§2NRA LPpKAYplOUGStE G2AYAQlI O KSYRAII
GpAYlfdzaSR LIAANI GdzR® al IA &G NRatud tarkvalsteNK 6 O |
NI { SyRdzadGS | Faddil yaad 1py$S FNBy3dai @284
¢ K@SEt I NDdziAGSYF 2y (11 & (FadzidzaSt At R H

al IAAGNRAGI T E 2y 111a edKSyRFelbGs &G 1F GGl
tulenevate { F KS GSFRYA&A(GS LlpAYdzyaAaSoe ¢l 1 fNOAD
122adGl 1 a SaAialt3ayS {NaAYdzadAal] 1Ty aSIFRYSGS
YN&AYdzAGAldz O addaias LpKalf A&a8ft3dAAR @pi>
seadmel, et vastata minima&si St S f 232 LIS SRARS @pA LI GaasSy

y2z2a f232LSSRARS3I @GFHtAGA @Nfal {pA3IS &az2o.
1pA3IAES |f3aSa {NaAYdzailAldzaA GAARI G§dzR ypdzS
aSIRYS 2t SYl a2t dzZ {htluadvdherthass EsBigng Endadihg @idi 4 S &
f NOA Fdzi2NR LR22fd 122a&a t23LISSRAILIET 1Sa 12
seaARS aAal fRIaod ¢sSadlidrakanduSe kbbparp@dderekoostada 4

paremat tulemust saanud rakendust testiti lisdkgopeedidest ja lapsevanematest
GSadAalisS LR2tG> 1S4 LARPKI RS AN Kelelisiss§ 8 gz |
NKS dzdz§ a@apyl fAalyY

¢SAGA (T NAIdza 2Nf3IAE Fdzi2NJ G6SadAckrAR yAy3
SadA € Nunad¥dga. Sidamfonh dadsid testijad infot oma varasema kogemus
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12KGF GF KOSt I NDdzdAGS 1 adzil Y @€ neizénima Y Ay 3

meeldivad ning millenadsooviksid] | & dzi dza St S @p GG @

CNASYRIGHEG GSaGAGA OFfAKAR WL A SYIRNARIA I
YyNISYAaSaAl &aS2yRdzOI 4GS LINPO6f SSYARS ONt A&l
AFAR fNGA F NHziF GdzR 1F (dzdzf YA&ZS yAdIy v2d22
selgus, et osad parima tulemuse saanud testobjektid edlzin DN NIJA LIA YSRdza S
NIl KSI (dzZf SydzaS3rz aSaid dGFdzadl NN G 1 A2

Y211dz@p @t G aSt3dza YIFIAAGNRGI T {NAIdzAZ
1lradzidzasStsS @padt 1pySad G2SilF @ aSlrRYSyl >
valikuks koostatud hindamismaatriks toetab valikut ning kitsendab piirates seda iga

patsiendi jaoks vajalike kriteeriumite hindamise ja valikuga.

9RIFaAasS dzdzZNAYAEAS 21214 Gdzf S1a4 ff NOA BAALN
LI G aA Sy dARS3I nremaf Aréssursgip jdzl spetsiaistide kaasamist, mis

GpAYlFtRI1&a GNLASYFEG @ONfelk aSt3aAaAdrRIE Fyd
L §AASYGARS Ol el RdASES yAy3 (Fadail YAaS8¢t S
123dzidzR Ay F20 2y @prA YISINEB] f § | &oEBl RiFF NJ d2A NF
INA3dzaA &S5ft3dza>s SG 98adA VYSSES LyadhadidzdzRA.
LAAELGFEd GFNLGENF | pySaNyGSatld2NANE yN2
§8aiA 188t8ad {88 | yyK| Al NBKIREM (O priYilYeSdzlx
1ha arzasdt28GdR 1pySd 8ardrRSa Opr 1pySa
GpAYEERF1A NI{SyRdAadG 1l adzit RI LI GaASYRA L

44



References

Samuel L. Odom, Robert H. Horner, Martha Ell$hD, J. B. B. P. (2009). Handbook of
Developmental Disabilities (p. 654).

Romski, M. A., & Sevcik, R. A. (1997). AUGMENTATIVE AND ALTERNATIVE, 368(06016),
363¢368.

Weitz, C., Dexter, M., & Moore, J. (1995). AAC AND CHILDREN WITH DEVELOPMENTAL
DISABILIES.

McNaughton, D., Rackensperger, T., Benedglod, E., Krezman, C., Williams, M. B., &

[ AGKGE WP OoHnnyOod a! OKAfR ySSRa G2 o6S 3
who use AAC describe the benefits and challenges of learning AAC techsologie

L dZAYSY G GASBS YR FEGSNYIFGABS O2YYHay A OF A 2

Mcnamara, J. K., Lankveld, J. Van, Vervaeke, S., & Gutknecht, N. (2010). An exploratory
study of the associations between speech and language difficulties and phonblogica

awareness in preschool children, &18.

Sim, S. E. (2003). A Theory of Benchmarking with Applications to Software Reverse

Engineering.
Berkun, B. S. (2003). The art of usability benchmarking, (October).

Hourcade, J. P. (2007). Interaction Design anl CIRNBE Yy ® C2dzy R GA 2y a |

HumanComputer Interaction

Shelly, S., 2f dz6 2012 {® oHnntT0® LT y2d I OdaNB =
1¢21.

Android Expected to Reach Its Peak This Year as Mobile Phone Shipments Slow,
According to IDC. (2012). Retrieved April 7, 2013, from
http://www.idc.com/getdoc.jsp?containerld=pruS23523812#. UWHgMyC

45


http://www.idc.com/getdoc.jsp?containerId=prUS23523812#.UWFtp7-RMyC

Software accessibility standards. (2009). Retrieved April 20, 2013, from
http://www.rnib.org.uk/professionals/softwareandtechnology/softwareaccesscentre/

awsstandards/Pages/software_standards.aspx

De Lioncourt, J. (2011). Blind Faith: A Decad&pple Accessibility. Retrieved April 20,
2013, from http://maccessibility.net/2011/02/10/blindfaith-a-decadeof-apple-

accessibility/

9YL® 0Hn vmmweétotite fulhybtiisSj& dlldlaadimine. Retrieved April 21, 2013,

from http://heli.eki.ee/koduleht/index.php/konesuentees

46


http://www.rnib.org.uk/professionals/softwareandtechnology/softwareaccesscentre/lawsstandards/Pages/software_standards.aspx
http://www.rnib.org.uk/professionals/softwareandtechnology/softwareaccesscentre/lawsstandards/Pages/software_standards.aspx
http://maccessibility.net/2011/02/10/blind-faith-a-decade-of-apple-accessibility/
http://maccessibility.net/2011/02/10/blind-faith-a-decade-of-apple-accessibility/
http://heli.eki.ee/koduleht/index.php/konesuentees

Appendixes

Appendix 1Questionnaire

Koénet toetavad voi asendavad tehnilised vahendid.

Hea terapeut!

Kusimustik

on koostatud eesmargiga koguda alginfot kdnet toetavate voi asendavate
tehniliste vahendite vajalike omaduste kohta. Saadud andmete pdhjal saab
koostada maatriksi, mis véimaldab tehnilisi vahendeid hinnata.

Vastamine vétab aega umbes 10 - 15 minutit.

Uuritakse erinevate

nutitelefonide ja tahvelarvutite jaoks loodud programme (APP-e ing.
keelsest sénast application), mis peaks véimaldama kéne arendamist v&i
asendamist.

Kui kaua olete tegelenud kdneprobleemidega patsientidega? *
palun mérkige aastate arv
T 1

Kui on valida mitme meetodi puhul, siis millises olukorras kaaluksite tehnilist abivahendit. Mis on peamine p&hjus tehniliste vahendite

korvalejatmisel? *

Millised voiks olla Teie nagemusel kénet toetavad v6i asendavad tehnilised seadmed? *
Naiteks: arvuti, telefon, tahvelarvuti, stilearvuti jne.

£

Andke hinnang 10-punktilisel skaalal jargnevate omaduste olulisusele. *
APP on siin kontektstis programm, mida saab kasutada telefonis, tahvelarvutis jne.

slol g 3 4 5 6
oluline

APP on saadaval

mitmele _

platvotmile (PC, Q (@) O O ® @)
Mac, Android, - - -
i0S)

APP on saadaval

patsiendi keeles - - - -
v6i véimaldab O ()] O O O @)
info soovitud

keeles

APP on tasuta

voi véga soodsa ~ -~ - - -
hinhaga ning - - - - -
ostmine on lihtne

APP-i
kasutamine on
lintne nii @) @) @) O O (@)

vaga
oluline
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juhendajale kui
ka patsiendile

APP sisaldab

valmispaketti

(nimisdnad, O ® o O O O O O O O
tegusénad jne.)

APP-i sisu on

muudetav tekstid,

helid, pildid jne.

ja/veivoimaldap O o O ®) @] ©) O O O O
luua

personaalset sisu

Lisaks kéne

asendamisele

suudab APP

hinnata patisendi

Whiieting O @] @] O @] O O O O o
vorrelda seda

etteantud

korrektse kénega

APP-is loodud

sisu on

taaskasutatav -

terapeut saab O O O O @) O O O O O
oma materjale

jagada mitmele

patsiendile

Milline peaks olema APP-i graafiline kujundus? *
kifjeldage véimalikult lihtsate omadussénadega (ilus, suur, loetav, hele, tume jne.)

P

Kas kujundus ja/voi kasutaja tegevuste muster peaks olema loodud lahtudes mingitest spetsiifilistest erivajadustest? *
Naiteks jasemete liikuvusefiikumatuse probleemid vmt.

Lisakommentaarid.
Véite vabas vommis lisada oma métteid kdne toetava voi asendava tehnilise vahendi kasutamisega seotud asjaolude kohta, mida kiisimustega ei
puudutatud.

Kui olete ndus osalema uurimuse jargmistes etappides, siis palun jatke oma e-posti aadress.

[
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Appendix 2Initial evaluation matrix
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Appendix 3Improved evaluation matrixas BMT
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Appendix4 Usability testingresults
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11 5,33 458 0
12 5,66 123 0
13 5,66 137 2
14 4,83 151 2
15 5,33 235 2
16 5,66 106 2
17 5,66 189 1
18 4,83 176 1
19 5,33 289 1
20 5,66 115 1
21 5,66 264 1
22 4,83 185 1
23 5,33 164 1
24 5,66 143 1
25 5,66 301 1
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26 4,83 246 1
27 5,33 185 1
28 5,66 168 1
29 5,66 275 0
30 4,83 206 0
31 5,33 249 0
32 5,66 84 0
33 5,66 267 2
34 4,83 185 2
35 5,33 212 2
36 5,66 95 2
37 5,66 341 1
38 4,83 178 1
39 5,33 168 1
40 5,66 89 1
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Appendix5 Diagram of design process
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