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Abstract 

The Master thesis by Argo Ilves Evaluation of Software Applications for Improving 

Speech and Language Development focuses on the devices and software applications, 

which are suitable for using as a substitute for speech generating professional AAC 

devices. During the research process speech therapists are involved for their relevant 

and experienced input about the needs of patients and other interest groups 

surrounding patients with speech and language development disabilities. Author 

points out main aspects for choosing and evaluating such devices and describes criteria 

to use as key values for evaluation process. Benchmarking tool proposed by the author 

can be applied as an aid for choosing the suitable appliance for speech and language 

development process. 
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Introduction 

The main research goal of the current thesis is to evaluate software applications 

created for improving speech and language development in order to use them as AAC1 

devices. According to the information gathered from interviews before the research 

process, there is a recognized need for such programs and many other special devices, 

but in many countries, due the limited finances in welfare system, have people with 

speech and language development needs have limited resources for obtaining such 

technologies. Through different Apps for mobile and tablet platforms this gap between 

possibilities and needs can be reduced. The research problem is stated accordingly to 

find replacement solutions as tablet computers and suitable Apps for relatively 

expensive special devices.  

The main research questions of the thesis are: 

1. What are the main key points for evaluating or choosing an AAC App? 

2. Is it possible to design evaluation tool accordingly? 

3. How relevant are the results gathered from evaluation tool considering the real use 

of the software? 

To answer these research questions the following research strategies will be used:  

1. Interviews with therapists to get an overview of the situation in the local area. 

2. Questionnaire among speech therapists and literature overview for choosing the 

key points for the evaluation tool. 

3. Design in the benchmarking2 tool. 

4. Testing Apps with the 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). Benchmarking - Wikipedia, 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
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6. Redesigning of the tool. 

7. Additional testing for usability and accessibility 

The development of the 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 function by allowing us to 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 necessary. There is 

even Siri3, who is almost an artificial intellect, when connected to Internet.  

Despite of the high-tech possibilities available today, the overall technical level has not 

reached the point where everybody needing the help of the technology would be able 

to benefit from it in every possible way, i.e. people with special needs would need 

many special features to start using all functions that smartphones offer. This gap may 

be called as a άǎǇŜŎƛŀƭ ŘƛǾƛŘŜέΣ ǿƘƛŎƘ ƛǎ ŜǾŜƴ ƳƻǊŜ ŘƛŦŦƛŎǳƭǘ ǘƻ ƻǾŜǊŎƻƳŜΣ ǘƘŀƴ ǘƘŜ 

digital divide overall. The main reason for the gap is the overall insignificant need for 

such technology. As the support by speech is needed by only a small fraction of whole 

population, the interest groups do not have enough influence to affect the overall 

technological process towards direction of reducing this gap. 

In the other hand, such gap is quite understandable as the main target group for e.g. 

tablet computers is average people without any special needs. Still, fortunately, there 

are already many different devices available, which people with special 

communication needs can use; even users themselves have a possibility to design e.g. 

different Apps for smartphone platforms. The problem is that the development 

process for creating a good AAC app is more complex than that of 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 knowledge of the design principles and 

                                                      

3 (2012). Siri lets users to use voice to send messages, schedule meetings, place phone calls, and more. Apple - iOS 6. Retrieved 

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

http://www.apple.com/ios/siri/
http://www.apple.com/ios/siri/
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development technologies, which are especially important in relation to the AAC 

target users, who constitute a more complex and problematic testing group to use in 

process.  

The question lies on decision - what is the best possible way to proceed and what to 

take into account when developing AAC technology. The telephone as we know it 

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 that an App designer working with AAC 

technology invents something new, which also becomes widespread.  

The current situation is that AAC technologies are widespread in big countries, where 

development is much easier as bigger population also creates bigger possibilities of 

financing. In small countries, the target group who need AAC devices is very small 

making such development much more difficult or even impossible. The overtake of 

devices developed in other countries (e.g. in English) is sometimes complex because of 

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 need a personal approach, benchmarking offers 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, a list of evaluated criteria will be created 

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

device. 

The expected result of the current research will be a theoretical overview of a problem 

of different important characteristics of AAC devices. The needs for Apps used as a 

replacement devices on tablet computers will be presented accordingly.  A framework 

will be created to evaluate different Apps available on market. The framework itself 

will offer relevant information for further development such devices.  
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1. Literature Review and Interviews with Speech Therapists 

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 

Communication 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 must be covered. 

1.1. AAC Term Explained. 

AAC itself 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 Speech-Hearing-Language And 

Association, the term is widened 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 

(Samuel, 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 multiple disabilities.  

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 of ŜǉǳƛǇƳŜƴǘΩǎ are used. These ŜǉǳƛǇƳŜƴǘΩǎ can vary from 

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 therapists. The 

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 definitely aided systems created to support 
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speech and language or to develop it. Using such devices is not limited, as the latest 

researches have confirmed that the usage of devices has a proven impact to the speed 

of speech and language development. Still each deviŎŜ ǇŀǘƛŜƴǘΩǎ ŎƘǊƻƴƻƭƻƎƛŎŀƭ ŀƎŜΣ 

degree of disability, and specific environmental needs, which may play, must take 

important role in in language and communication development into account (Romski 

& Sevcik 1997).  

Current thesis focuses more on devices, which 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 devices, it 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 children who can benefit from AAC are 

heterogeneous group, 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, pervasive developmental 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 speech to a very limited number 

of words (e.g., less than ten), or no speech at all. 
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1.2. Speech and Language Development with AAC Devices 

¢ƻŘŀȅΩǎ !ǇǇǊƻŀŎƘ ŀŎƪƴƻǿƭŜŘƎŜǎ ǘƘŀǘ ŜǾŜƴ ǿƛǘƘƻǳǘ ŀƴȅ ǊŜŀƭ ǇǊƻƎǊŜǎǎ ƛƴ ǎǇŜŜŎƘ ŀƴŘ 

language development, all fields of mental development 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 strategies. 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 high level of cultural 

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 ability of 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 system, may be a short-term strategy until 

speech reaches an acceptable level of intelligibility, or it may be a long-term strategy 

to build and maintain effective communication (Weitz, Dexter & Moore 1995). To 

conclude, it makes patients more social and self-confident and 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 account 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 usability issues, which may occur if patient has 

several complaints. 

Research by McNaughton, Rackensperger, Benedek-Wood, 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 
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parents ŀƴŘ ŎƘƛƭŘΩǎ ǇŀǊǘ ƛƴ ǘƘŜ ǿƘƻƭŜ ǇǊƻŎŜǎǎΦ ²ƘƛƭŜ ŎƻƴŘǳŎǘƛƴƎ ǘƘŜ ǊŜǎŜŀǊŎƘΣ ŀǳǘƘƻǊǎ 

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

were: 

1.  Device selection 

2.  Knowledge for using device 

3.  Overriding barriers to learn using AAC 

4. Teaching / learning with device as whole process 

5. Support by 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 one. Another major issue discussed by family members was the 

knowledge and skills needed from a child to successfully use the AAC technology. Four 

sub-themes were identified in this category: operational competence, linguistic 

competence, social competence, and strategic competence (McNaughton, 

Rackensperger, Benedek-Wood, 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 members of society 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 decrease the 

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 their efforts to 

improving different speech and language related skills in the preschool years ς 

particularly to those who demonstrate language problems in early years. 

It is important to encourage parents and patients to consider different AAC devices, 

and also the 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 
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awareness about possible 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 focusing on problems with the usage of AAC devices according to 

referred researches among English speaking patients and needs of their support group, 

ŎǳǊǊŜƴǘ ǘƘŜǎƛǎ ŀƭǎƻ ŘƛǎŎǳǎǎŜǎ ǘƘŜ ǎƻ ŎŀƭƭŜŘ άǎƳŀƭƭ ƭŀƴƎǳŀƎŜέ ǇǊƻōƭŜƳΦ Lǘ ǊŜŦŜǊǎ ǘƻ ǘƘŜ 

amount of people speaking the language or people living in the country - e.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 other languages might have even more setbacks than 

described by McNaughton, Rackensperger, Benedek-Wood, Krezman, Williams & Light 

(2008). For Estonia and other similarly small countries, the easiest solution would be to 

learn from others, translate software and 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. 
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2. Benchmarking Tool for Evaluating an AAC Device. 

Benchmarking in general stands 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 been researched much and may mislead the results. Therefore 

the importance of benchmark suitability is difficult to overestimate, as the main 

purpose for devices under evaluation is to support speech and language development. 

To avoid any mistakes, supervisors, therapists 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 if the 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 given scale and metrics. In addition it 

works as a trustworthy model for real-life situations and needs - this is the point, 

where science meets society (Sim, 2003). This step enables an everyday user to be a 

part of science and research, which may have a positive impact to related persons and 

obviously to users. Still, 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 patients or their close ones, a 

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 experience with technical devices. 

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



17 

 

therapists' experience in the field must also be taken into account. Real experience 

with patients suitable for current research is also considered an 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 (2003), such knowledge is needed for 

creating a capturing point of the current level of ease of use of AAC device or App, 

which can 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 same patient whose 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 current Benchmarking 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 when using the 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 technology. Using 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 on children'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 purpose - App 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 are capable of participating in the process and are also able to 

give adequate feedback. The advantage of children joining as design partners is that 
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they will provide more valuable input into the design process that is likely to result in 

technologies that better address their 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 semi-structured 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, research 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 avoid them. As expected, the main point from therapists who work with 

people was that patient should be able to use it. Most therapists claimed that using 

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

current patient and 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 or too complicated 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 asked about 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 device, as devices 

for everyday use have limited usability for people with multiple disabilities and this 
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may result as having an opposite effect on a patient. With remarks to ǇŀǘƛŜƴǘΩǎ motor 

and mental abilities, many therapists pointed out tablet computers, as a device having 

ŀ ǎŎǊŜŜƴ ǿƘƛŎƘ ƛǎ άōƛƎ ŜƴƻǳƎƘέ ŦƻǊ ǎǳŎƘ purpose. 

Tablets which have screens bigger than the ones of a phone and which are 

comfortable to carry have an advantage over other devices. Tablets and other devices 

designed for everyday use can be used for AAC without any additional expenses as in 

most cases they are obtained before usage as AAC device. Also, tablets are more easily 

reachable and easier to sell on after-market.  The ability to use the Tablet as AAC 

device without special App (Application) was also pointed out as an advantage. 

According to the therapists, there are not any good Apps available in Estonia, which 

leads to preferring out of box devices as communicators, which, as ǘƘŜǊŀǇƛǎǘΩǎ stress, 

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 respondents found it important that App is developed as a multi-platform 

program ( Importance of multi platform availability of the App). 
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Figure 1 Importance of multi platform availability of the App 

It means that the Application is downloadable from iOS App STORE and/or Google Play 

( Sample links for downloading Apps from iOS App Store or Google Paly.). 

 

Figure 2 Sample links for downloading Apps from iOS App 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 either translated 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 of the important concerns became the price. It means that the 

App or at least some limited edition of full-featured software should be available for 

free. The ŀǳǘƘƻǊΩǎ opinion is 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 small price). 
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Figure 3 App is available for free or with a very small price 

  

Figure 4 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 designed devices, as out of box ready to use devices has 

some vocabulary or images preinstalled. According to respondents, the importance of 

ǎǳŎƘ ǇǊŜǇŀǊŀǘƛƻƴ ƛǎ ŀƭǎƻ ƛƳǇƻǊǘŀƴǘ ǿƘŜƴ ǳǎƛƴƎ !!/ !ǇǇΩǎ ό App is ). Ready to use 

environment gives patients the ability to start using the device without complicated 

preparation process. 

0 1 2 3 4 5 6

Not Important

2

3

4

5

6

7

8

9

Very important

0 2 4 6 8

Not Important

2

3

4

5

6

7

8

9

Very important



22 

 

 

Figure 5 App is pre-configured 

In addition to the ability to use the preconfigured device or App, it must have some 

extra options for improving the process of development according to the ǇŀǘƛŜƴǘΩǎ 

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 and routines 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 App (¢ƿǊƎŜΗ 9ƛ ƭŜƛŀ 

viiteallikat.). 

 

Figure 6 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 
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Figure 7 App evaluates patient development).  

 

Figure 7 App evaluates patient development 

As a problem it 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 functionality. The last question for choose/evaluation matrix was 

ŀōƻǳǘ !ǇǇΩǎ ǳǎŜǊ-created content. Each therapist might face the situation, where once 

created content 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 found it very important to be able to reuse the content ( Ability to use or 

share content created for App). 

 

Figure 8 Ability to use or share content created for App 

To sum up the therapists' opinions, they were asked about their subjective view about 

the graphical and usability design of the presumed App and also add comments about 
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ǘƘŜ ǉǳŜǎǘƛƻƴƴŀƛǊŜ ŀƴŘ ǳǎƛƴƎ !ǇǇΩǎ ŦƻǊ ŘƛŦŦŜǊŜƴǘ ǇƭŀǘŦƻǊƳǎ ŀǎ !!/ ŘŜǾƛŎŜǎ ŦƻǊ ŎƘƛƭŘǊŜƴ 

with speech problem. As an average, the approach when designing for children or 

people with special needs is, that the layout should be easy to grasp, the colors used 

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

needs, etc.  

Colors and images should be used 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 in therapy. 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 physically. It means that if one patient is able to grasp a screen with 

10 items and also manipulate with them 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 once or the range of physical movement of a patient may be 

limited. 

Graphical design of Apps was not 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 cases 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 

questions, respondents were asked to freely comment on the topic or on devices for 

using as AAC devices. Most respondents focused on the characteristics and 

functionalities of the device. Some of the respondents also pointed out the nuances 

for development process and about the process of planning the product's 

specifications.  

List of expected characteristics indicated by respondents.  

1. Adjustable colors of screen background, words etc. Important by visual 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 interfaces - e.g. 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 attach remote devices for controlling the App - large external switches, 

eye trackers, etc. 

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

7. Adjustable content according to the ǇŀǘƛŜƴǘΩǎ ƭŀƴƎǳŀƎŜ, age, mental and physical 

ability, cultural origin, 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 analysis of ǘƘŜǊŀǇƛǎǘΩǎ responses, it became 

evident that such devices or 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 ǇŀǘƛŜƴǘΩǎ ability to develop speech and language or replace speech 

completely. Therapists and patient support group must consider various aspects when 

choosing App for their tablet or in an opposite was - choosing tablet to install the most 

suitable App. 

As speech therapists are mostly not qualified enough in computer science or software 

development narrowly 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 list themselves or someone from patient support 

group or even by some third 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. Benchmarking Matrix 

According to the respondents and literature overview, the generated list of questions 

can be used as initial key 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 

question or so-called key problem can be used for choosing a basis for decision-making 

for usage of current AAC App in process of speech-language therapy by current patient.  

3.1. Evaluation Values 

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

of each App. Value of each problem-characteristic must be somehow measured. As 

mosǘ ƻŦ ǘƘŜ ǊŜǎǇƻƴŘŜƴǘǎ ŦƻǳƴŘ ŀƭƭ ǉǳŜǎǘƛƻƴŜŘ ǎƛŘŜǎ ƻŦ !!/ !ǇǇΩǎ ǾŜǊȅ ƛƳǇƻǊǘŀƴǘ ŦƻǊ 

decision-making, 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) point, and 

zero (0) if the feature is not present at all.  

The first question was about the platform that is 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 two biggest platforms used for mobiles are Android 

and iOS and these two were used as a basis for choosing and finding Apps. As it was 

discovered during the evaluation of the Apps, one of them was available for Windows 

8, too, then this will be the maximum score for the characteristic. E.g. App with 

Android, iOS and Windows 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 widely. This point for evaluation in the current thesis is 

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

ŀƭƭ !ǇǇΩǎ ǿƛƭƭ ƎŜǘ ƻƴŜ όмύ ǇƻƛƴǘΣ ŀǎ ǘƘŜȅ ŀǊŜ ŀƭƭ ŀǾŀƛƭŀōƭŜ ŦƻǊ ŦǊŜŜ ƛƴ Ŧǳƭƭ ƻǊ ƭƛƳƛǘŜŘ ŜŘƛǘƛƻƴΦ 

Many have only limited edition for free, but that will be more thoroughly studied 
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during the real testing process. Having an limited edition will give points between zero 

and one according to the features available. 

As in language-speech development we should start by choosing the suitable AAC 

device for the therapy process ǇŀǘƛŜƴǘϥǎ ƴŀǘƛǾŜ ƭŀƴƎǳŀƎŜΣ ǘƘŜƴ !ǇǇΩǎ ƛƴ ƻǘƘŜǊ ƭŀƴƎǳŀƎŜǎ 

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 evaluating the App 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 to express themselves and let 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 appears during testing where the tester is confused about the 

usability, the App gets points between zero and one. In the current thesis the testing 

process is performed by author who is experienced in usability testing and the author 

ǘǊƛŜǎ ǘƻ ǳƴŘŜǊǎǘŀƴŘ ǘƘŜ !ǇǇΩǎ ƭƻƎƛŎ ŀƴŘ ǳǎŜ ƛǘ ŀǎ ŀ ǇŀǘƛŜƴǘ ƻǊ ŀ ǎǳǇǇƻǊǘ ǇŜǊǎƻƴ ƻǊ ŀ 

therapist would. 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 added to each App. Usability tests will be performed by 

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. 

Preinstalled material for fulfilling basic needs, gives one (1) point and an App without 

any materials gets points between zero and one. 

According to the special needs of the audience who needs such types of Apps, when 

evaluating, the ability to edit existing materials or add new content, which is most 

needed or accurate by the current patient, is a very important feature.  Apps with the 

possibility to fully add and edit content will get one (1) point. If only editing is allowed 

or somehow adding or editing is limited, App will get between zero and one points. 
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Next feature chosen ŦƻǊ ŜǾŀƭǳŀǘƛƻƴ ƛǎ ǘƘŜ !ǇǇΩǎ ŀōƛƭƛǘȅ ǘƻ ŀǎǎŜǎǎ ǘƘŜ ǇŀǘƛŜƴǘϥǎ ǇǊƻƎǊŜǎǎΦ 

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 wordǎΦ ¢ƘŜ !ǇǇΩǎ ŀōƛƭƛǘȅ ǘƻ ǎȅƴǘƘŜǎƛȊŜ ǘƘŜ 

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 well, can be used. At this point, the usage 

of such a feature according to the 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 such features, as probably the patient is not able to speak at all. 

Due to the reason, that such a feature could not be found on Apps available for free, 

therapists who supervised testing, recommended to leave this key point out, as a 

feature with a too specific approach. 

In the author's opinion, the last evaluation point is most important for therapists who 

need to use tƘŜ ǎŀƳŜ ƪƛƴŘ ƻŦ ŘŜǾƛŎŜ ŀƴŘ !ǇǇ ŦǊŜǉǳŜƴǘƭȅ ǿƛǘƘ ŘƛŦŦŜǊŜƴǘ ǇŀǘƛŜƴǘǎΦ !ǇǇΩǎ 

ability to share or reuse content at different tablets gives an extra value to the point, 

where patient can use their own tablet computer and therapist can share a precreated 

content with 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 limited version 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 links to ŘŜǾŜƭƻǇŜǊΩǎ sites or 

Google Play App store: 

1. Alexicom AAC - http://www.alexicomaac.com 

2. TapToTalk - http://www.taptotalk.com 

3. JABtalk - http://www.jabstone.com  

4. AAC speech - 

https://play.google.com/store/apps/details?id=com.epfl.android.aac_speech 

5. GoTalk Now - http://www.attainmentcompany.com 

6. FCS Lite - http://education.conovercompany.com/mobile/apps/fcs/ 

7. Spell-A-Word Lite http://www.appannie.com/app/ios/spell-a-word-lite/  

8. Aeir Talk - http://aeirtalk.com 

4.1. Initial Evaluation Process  

¢ƻ ŜǾŀƭǳŀǘŜ ŜŀŎƘ !ǇǇ ŀ ǘŀōƭŜ ǿŀǎ ŎǊŜŀǘŜŘΣ ǿƘŜǊŜ ŦƛǊǎǘ ŎƻƭǳƳƴ Ŏƻƴǘŀƛƴǎ !ǇǇΩǎ ƴŀƳŜ 

and next ones would contain one ŎǊƛǘŜǊƛŀΩǎ for evaluation (Appendix 2). 

During the first testing process all apps were installed to the devices with two 

platforms mentioned in the current thesis. As most Apps found were available for iOs 

or Android, these two platforms were used for testing. As iOs device Apple iPad 2 (iOs 

version 6.1.3) was used and for Android Apps Asus Transformer 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 no extra knowledge were needed. The 

author, who has experience in usability testing, performed first testing. For each App, 

http://www.alexicomaac.com/
http://www.taptotalk.com/
http://www.jabstone.com/
https://play.google.com/store/apps/details?id=com.epfl.android.aac_speech
http://education.conovercompany.com/mobile/apps/fcs/
http://www.appannie.com/app/ios/spell-a-word-lite/
http://aeirtalk.com/
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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 to say, άL ƴŜŜŘ ǎƻƳŜǘƘƛƴƎέΦ !ǎ ŀƭl apps are not ready to use in Estonian, it 

was only possible to do it in English. As for the 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. Testing done by 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 from Internet. Downloaded materials 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 image library 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 materials for initial use 

after installation. 

TapToTalk was the tester's favorite, as it possessed much better interface than the 

previous ones. It appeared more children friendly with its bigger graphical images and 

interface was easier to manipulate. The previous version also had to possibility to 

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

value had been kept in mind. Unfortunately the content available and even free 

ŀŘŘƛǘƛƻƴŀƭ άŀƭōǳƳέΣ ǿƘƛŎƘ ǿŀǎ ƻǇŜƴ ŦƻǊ ŘƻǿƴƭƻŀŘ ŀŦǘŜǊ ǊŜƎƛǎtration, was not editable. 

So, in current position TapToTalk is not suitable in this context. The paid version still 

has all the needed functionalities - adding / editing content, sharing etc. 

Without pre-installed and ready to use downloadable materials JabTalk is a good 

choice if the user is looking for an App, where user 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 Apps, except universal ones 

for controlling any App. App allows to share or reuse content over network, but has an 

option to back up the created materials and restore from it. Supervising therapist was 
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ŘƛǎŎƻƴǘŜƴǘŜŘ ǿƛǘƘ !ǇǇΩǎ ŘŜǎƛƎƴΣ ŀǎ the colors that were used seemed to make 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 uses Google speech 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 for free, but adding one's own materials is 

limited. Paid options are with good abilities to share content and make it possible to 

use other users libraries. 

Like JabTalk on Android is FCS Lite a good option to start work on iPad. As an 

advantage there is already 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 construction. The app has ready to use 

materials in free version, which can be used to practice some 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. In conclusion 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 on android, however, 

available on 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 good overview 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 and Accessibility 

In previous chapters and by initial evaluation, it was pointed out that the usability as 

criteria is important for choosing an appropriate App for using as an AAC device. 

Different Apps require different approaches, but in most cases and especially 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 disturbing or an inconvenient experience 

for them. Therapists or parents conducted all evaluation or testing procedures. In 

other words, they are used for testing all interfaces - patient, parent, therapist, etc. In 

addition to testing the usability it is good to know the accessibility of such devices for 

patients. Again, this is especially important; it patient has various health problems in 

addition to deficient speech and language development. 

5.1. Usability  

According to the initial ǘŜǎǘƛƴƎΩǎ, most Apps had a reasonable usability for the tester 

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 and to άǎŀȅ ƛǘ 

ƻǳǘέ ŀǎ ǎƻƻƴ ŀǎ ǇƻǎǎƛōƭŜΦ hŦ ŎƻǳǊǎŜ ǘƘŜǊŜ ƛǎ ŀƭǿŀȅǎ ǎƻƳŜ ǘƛƳŜ ƴŜŜŘŜŘ ǘƻ ŀǎǎƛƳƛƭŀǘŜ ǘƘŜ 

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 limitations 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 region without any editing done to the 

content.  

Next step in usability testing was to include therapists and test the Apps with highest 

ǊŜǎǳƭǘǎ ŦǊƻƳ ƛƴƛǘƛŀƭ ǘŜǎǘƛƴƎΩǎ ŀƎŀƛƴǎǘ ǳǎŀōƛƭƛǘȅ ƛƴ ōŀŎƪŜƴŘ ǳǎŜǊ ƛƴǘŜǊŦŀŎŜ ǿƘƛŎƘ ƛǎ ǘƘŜ 
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main tool for patient support group to adequately edit or add content by each patient. 

The testing result gives an evaluation point, which can be measured as one important 

key point in evaluation process. The basic criteria were not to end with dead end in 

usability testing process. The results and procedure of testing and discussion on results 

is described in detail 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 addition to the speech 

and language development problems. To test it, additional tests were performed to 

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

needs.  

All tests were performed without patients and to test the accessibility, the Apps 

configuration was checked to detect if changing the visual interface of frontend is 

possible or not. In addition, Apps configuration was explored for functionalities as 

connecting to different external devices. Finally, for accessibility testing, a color 

blindness test was performed with screenshots of Apps with Color Oracle4. 

                                                      

4
 http://colororacle.org/index.html 



34 

 

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 an optional tool for speech and language development, they 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 Apps - two 

on iPad and two on Android devices. The main goal was to do the task without facing 

so called dead ends. 

6.1. Testing for Usability with Therapists 

For testing with therapists, they were asked to prepare materials they will later need, 

and to add them to an AAC device - images and texts 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 during the testing of each 

App with the results more closely described in the next paragraph.  

The task for testing was to create a category of words, to name it, add pictures and 

sound if needed and possible and add one word to the same category with image, text 

and sound if possible. Images, if needed or wanted by the tester, were added to the 

image galleries of the tablets used. The 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 noted down all 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 1. Tests were 
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performed in same order in all cases, e.g. AAC on Android, JabTalk on Android, FCS on 

iPad and AAC on iPad. Detailed results of usability tests can be found in Appendix 5. 

All testers were either parents of or closely related to patients with speech and 

language development need or therapists who work with such patients. As seen in the 

table of testing results (Appendix 5), the test was performed in total 40 times on 

different devices and Apps. There were 10 different testers of whom 4 were therapists 

and 6 form other testing groups. The average time to complete the task was 200,4 

seconds. The highest result was achieved by tester, who is a therapist with previous 

experience on Android, who performed task with JabTalk on Android within 151 

seconds and with 1 error (not included second attempt with AAC on other device). 

Overall, the least time was spent on a task with iPad 164 seconds with FCS Lite and 

With Android as mentioned, 151 seconds with JabTalk.  

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

the current results, but in general there was a significant relation between the ǳǎŜǊΩǎ 

previous experience and the device used in the test.  Also, better results obviously 

occurred with AAC on the second test on different platform, 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 overview of the Apps 

characteristics on different devices. This revealed that all functionalities of the Apps 

are not presented in Android version, which caused many errors during testing, as 

many testers were looking for the ability to record voice, but on Android such feature 

was not presented. 

Afterwards therapists were asked to describe their emotions about the Apps used and 

to evaluate them as optional devices and Apps to use for everyday work. They 

described which and why they would use and recommend the current device and App 

and why not. Before testing was proposed criteria was to fail or not. If the tester 

reached dead end and was not able to recover from it by her, the test was paused and 

returned previous correct position for retry. Errors were discussed with testers and 

mostly they argued that the ǳǎŀōƛƭƛǘȅ ǿŀǎ άƴƻǘ ƭƻƎƛŎŀƭέΦ aƻǎǘ of the fatal errors were 
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revealed in situations where the tester was not familiar with current device. They 

added that if using the App as an AAC device would be an advantage all persons 

related to patients therapy were acquired basics in the usage of the chosen device. 

6.2. Accessibility According to 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 issues, either mental or 

physical disorders which may affect the proper usage of the AAC device. 

Therapists pointed out, that having an ability to connect external devices for 

controlling AAC App by the patient adds an extra value as it enlarges the accessibility 

of the device or an App for different patient groups 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, adequate testing subjects are potential 

patients, but it must be kept in mind not to make the procedure inconvenient for the 

patient.  

There are many standards to test the accessibility for and also multiple tools 

(http:/ /www.rnib.org.uk, 2009), which basically cover all same testing points with 

either stricter or in a less strict way. The widespread development of different 

accessibility points has become more important when website design has become an 

everyday practice. Without proper accessibility compliance websites become 

inaccessible and that is not acceptable by government or public services websites. 

Operating systems have added such built-in support options as adjustment screen 

visual appearance, keyboard or mouse access, sound etc., for about decade now (De 

Lioncourt, 2011).  

http://www.rnib.org.uk/
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To test four AAC Apps for accessibility all potential issues were categorized according 

to human senses - sight, hear and touch. In addition, the target group and additional 

diagnosis of potential 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 relevance and if needed the information to improve. 

The visual part of the App should be clear and adjustable. The decision of who should 

be able to adjust the visibility is also difficult as depending on patient'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 therapists assuming that at least for the first times the device is used 

under the observation of a therapist or any other super user of the App. The size of the 

elements must be editable on all devices. Elements must be designed with colors to 

meet all the needs of patients with visual impairments, e.g. different types of color 

blindness. 

All Apps had some way in settings to edit the size of elements visible on screen. For 

testing against color blindness, Color oracle (Figure 8). As seen on the Figure, all Apps 

are somehow readable, but in the authors and therapist opinion, the AAC Alexicom 

App and FCS Lite had the best results as both had a lighter background, which makes 

the information more easily readable. 

To conclude the accessibility tests all Apps passed the tests and had no major issues 

with visual ability. After current testing JABTalk as an App for patient with color 

blindness would not be recommended by therapists. In testing against physical 

accessibility all Apps were checked for ability to connect to external controllers, which 

may include switches, pointers, eye trackers etc. All tested Apps had options for 

adding such controllers either based on App settings or in a level of device 

configuration.  
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Figure 9 Accessibility testing against different types of color blindness. 

Hearing is also very closely related to speech and language development and in current 

cases, the AAC device, as an App must be checked for technical specifications on each 

device. Devices used for testing had the ability to adjust volume and 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 are not relevant 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 accessibility. The screen as a part 

of the device cannot be evaluated separately. Our testing revealed that the screen of 

the iOS 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 iOS device, 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 limited. Here different external 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 Bluetooth buttons; Eye Trackers, etc. are a bonus on 

each device and App.  

These results lead to the decision that there is a need for 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. Visual appearance is adaptable  

As a feature that is otherwise important in the development process, the Apps ability 

to evaluate ǇŀǘƛŜƴǘΩǎ progress was removed from the matrix. 
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Conclusion 

The main research goal of the current thesis was to evaluate software applications 

created for improving speech and language development in order to use them as AAC 

devices. To assess different characteristics of such Apps, a Benchmarking tool was 

created for further research and evaluation of the 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 characteristics. As a main 

result of the thesis, the evaluation tool for AAC Apps was proposed as one solution for 

main research problem to overdue limitation of high prices of ready to use AAC 

devices.  

The main research questions of the thesis were answered through research strategies 

and all expected results were achieved, which means that the tool created be used for 

evaluating Apps under question but involving of experts is recommended due to 

limited knowledge of patient and parents of speech therapy. Benchmarking tool 

includes important key-points for evaluation selected in the research process. The 

relevance of the result was given a positive evaluation by the therapists. The overview 

of the process is visualized in a diagram in Appendix 6. 

Tablets are good alternatives for ready to use AAC devices. Being quite widespread 

they are very popular devices with Android, iOS or Windows 8 operating systems. Also 

Tablet computers are multifunctional and can be used by several family members. If 

such a device is already purchased, it can also be used as a supportive device for 

children and/or also for elderly people as an AAC device for speech and language 

development.  

Furthermore, Benchmarking tool that was created can be used as an evaluation matrix 

with relevant evaluation points to choose an App for the available device. The Matrix 

can be used for sequencing different Apps according to the gathered points for each 

evaluation point and also for eliminating Apps, which are not suitable for the current 



41 

 

patient. An evaluation matrix is included with a proper guide to find or compare 

different applications.  

In addition, the thesis explored the designing principles, which have to be taken into 

account when designing hardware and software for an AAC. During different research 

procedures, the author discovered that an evaluation process of such Apps is more 

complex than it first seemed as there are too many unknown variables. E.g. each 

patient has a different social background, they can be younger or older, and they may 

be able to use the device by themselves or not due to different physical or mental 

disabilities. In addition, personal qualities and habits of each patient must be 

considered as well. 

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

or limited version), App is developed at least for one chosen platforms or even better, 

for multiple platforms.  Basic questionnaire was created for testing based on the 

interviews with two speech therapists.  According to the ǊŜǎǇƻƴŘŜƴǘΩǎ average ratings, 

all points for evaluation were important when evaluating an AAC App. As all questions 

initially asked gathered 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. usability ratings 

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 of the evaluation is also added.  

While writing the thesis, it was discovered, that it is possible to create a speech 

synthesizer (EKI, 2013) in Estonian as well, but according to the therapist, it is not 

acceptable as an only option to generate speech, as in the development process some 

patients may need the speech with maximum quality, slower speed, etc. Based on the 

aforementioned, the feature was excluded from the evaluation process. 



42 

 

Further research should concentrate in detail on finding the key questions of AAC Apps 

and use them as input for 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 subsequent researches should also involve patients and their 

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

The thesis includes a benchmarking tool, which is designed for evaluation purposes as 

one of the options to use the different products of the new media. The positive effect 

of using such product is even more important; as the result gives an average user the 

ability to assess Apps created by professionals and to select the most appropriate 

solution for each situation. Indeed, the final decision should be discussed with 

professional therapist, but the tool gives for an average user the power to create new 

knowledge and if needed, share it.   
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YƻƪƪǳǾƿǘŜ 

YŅŜǎƻƭŜǾŀ ƳŀƎƛǎǘǊƛǘǀǀ ŜŜǎƳŅǊƎƛƪǎ ƻƴ ŀƴŘŀ ƘƛƴƴŀƴƎ ǘŀǊƪǾŀǊŀƭŜΣ Ƴƛǎ ƻƴ ƭƻƻŘǳŘ 

kasutamiseks alternatiiv ja augmentatiivkommunikatsiooni (augmenatatiiv - 

ƘŅŅƭƛƪǳƭƛƴŜ ƪƿƴŜύ ǾŀƘŜƴŘƛƴŀ ό!!YύΦ {ŜƭƭƛǎŜŘ ǎŜŀŘƳŜŘ ǾŀƭƳƛǎǎŜŀŘƳŜǘŜƴŀ ƻƴ ǎǳƘǘŜƭƛǎŜlt 

kallid ja paljudes olukordades ei saa  patsiŜƴǘ Ǿƿƛ ǘŜƳŀ ƭŅƘŜŘŀǎŜŘ sellist seadet endale 

ŦƛƴŀƴǘǎƛƭƛǎǘŜƭ ǇƿƘƧǳǎǘŜƭ ƭǳōŀŘŀΦ Sŀƴǳǘƛ ƻƴ ŜŜǎƳŅǊƎƛƪǎ luua hindamismudel sarnaste 

tarkvaraliste lahenduste hindamiseks. 

!ƭǘŜǊƴŀǘƛƛǾƛƴŀ ǾŀƭƳƛǎǎŜŀŘƳŜƭŜ ƻƴ ǾƿƛƳŀƭƛƪ ƪŀǎǳǘŀŘŀ ǘŀǊkvara, mis ƳƿƴŜƭŜ ŀǊǾǳǘƛƭŜ 

installeerituna ƻƴ ƪŀǎǳǘŀǘŀǾ ǎŀƳŀŘŜƭ ŜŜǎƳŅǊƪƛŘŜƭΣ ƪǳƛŘ ǾƿǊǊŜƭŘŜǎ ǘŀǾŀǇŅǊŀǎŜ ƪƿƴŜ 

ǎǸƴǘŜǎŀŀǘƻǊƛ ǇƿƘƛƳƿǘǘŜƭ ǘƻƛƳƛǾŀ ǾŀƘŜƴŘƛƎŀ ƻƴ ǘŀǊƪǾŀǊŀƭƛǎǘŜ ƭŀƘŜƴŘǳǎǘŜ ǇǳƘǳƭ ǇŀƭƧǳŘ 

ǾƿƛƳŀƭǳǎŜŘ ǇƛƛǊŀǘǳŘΦ aŀƎƛǎǘǊƛǘǀǀ ǳǳǊƛō ǘŀƘǾŜƭŀǊǾǳǘƛǘŜ Ƨŀ ƴŜƛƭŜ ƪƻostatud tarkvaliste 

ǊŀƪŜƴŘǳǎǘŜ ƪŀǎǳǘŀƳƛǎǘ ƪƿƴŜ ŀǊŜƴƎǳǘ ǘƻŜǘŀǾŀ Ǿƿƛ ƪƿƴŜǘ ŀǎŜƴŘŀǾŀ ǎŜŀŘƳŜƴŀΦ 

¢ŀƘǾŜƭŀǊǾǳǘƛǘŜƴŀ ƻƴ ǘǀǀǎ ƪŀǎǳǘǳǎŜƭ ƛtŀŘ н Ƨŀ !{¦{ ¢ǊŀƴǎŦƻǊƳŜǊ ¢Cолл¢Φ 

aŀƎƛǎǘǊƛǘǀǀƭ ƻƴ ƪŀƪǎ ƧǳƘŜƴŘŀƧŀǘΣ Ŝǘ ƪŀǘǘŀ ǘǀǀ ǇŜŀƭƪƛǊƧŀǎǘ Ƨŀ ǳǳǊƛƳƛǎŜ ǾŀƭŘƪƻƴŘŀŘŜǎǘ 

tulenevate ƪŀƘŜ ǘŜŀŘƳƛǎǘŜ ǇƿƛƳǳƳƛǎŜΦ ¢ǀǀ ƭŅōƛǾƛƛƳƛǎŜƪǎ ƪƻƻǎǘŀǘƛ ƭƻƎƻǇŜŜŘƛŘŜƎŀ 

ƪƻƻǎǘǀǀǎ ŜǎƛŀƭƎƴŜ ƪǸǎƛƳǳǎǘƛƪ !!Y ǎŜŀŘƳŜǘŜƭŜ ŜǎƛǘŀǘŀǾŀǘŜ ƻƻŘŀǘŀǾŀǘŜ ƴƿǳŜǘŜ ƪƻƘǘŀΦ 

YǸǎƛƳǳǎǘƛƪǳ ǾŀǎǘǳǎǘŜ ǇƿƘƧŀƭ ǎŜƭƎǳǎƛŘ ǾƿǘƳŜƪǸǎƛƳǳǎŜŘΣ Ƴƛǎ ǇŜŀƪǎ ƻƭŜƳŀ ǸƘŜƭ !!Y 

seadmel, et vastata minimaalsŜǘŜƭŜ ƭƻƎƻǇŜŜŘƛŘŜ Ǿƿƛ ǇŀǘǎƛŜƴǘƛŘŜ ƴƿǳŜǘŜƭŜΦ  

Yƻƻǎ ƭƻƎƻǇŜŜŘƛŘŜƎŀ Ǿŀƭƛǘƛ ǾŅƭƧŀ ƪƿƛƎŜ ǎƻōƛƭƛƪǳƳŀŘ ǎŜŀŘƳŜŘ Ƨŀ ǊŀƪŜƴŘǳǎŜŘΣ Ƴƛǎ Ǿŀǎǘŀƪǎ 

ƪƿƛƎƛƭŜ ŀƭƎǎŜǎ ƪǸǎƛƳǳǎǘƛƪǳǎ ǾƛƛŘŀǘǳŘ ƴƿǳŜǘŜƭŜ Ƨŀ ŀƴƴŀƪǎ ǾƿƛƳŀƭǳǎŜ Ǿƿǘǘŀ ƴŜŜŘ ǎƻōƛǾŀ 

ǎŜŀŘƳŜ ƻƭŜƳŀǎƻƭǳƭ ƪŀǎǳǘǳǎŜƭŜ ƛƎŀǇŅŜǾŀǎŜ ǎǳhtlusvahendina. Esialgne hindamine viidi 

ƭŅōƛ ŀǳǘƻǊƛ Ǉƻƻƭǘ ƪƻƻǎ ƭƻƎǇŜŜŘƛƎŀΣ ƪŜǎ ƪƻƳƳŜƴǘŜŜǊƛǎ ǘǳƭŜƳǳǎǘ Ƨŀ ǾƿƛƳŀƭǳǎƛΣ ƳƛŘŀ ƛƎŀ 

seaŘŜ ǎƛǎŀƭŘŀǎΦ ¢ŜǎǘƛƳƛǎŜ ǇƿƘƧŀƭ ǎŀƛ 8 valitud rakenduse kohta pingerea koostada. 4 

paremat tulemust saanud rakendust testiti lisaks logopeedidest ja lapsevanematest 

ǘŜǎǘƛƧŀǘŜ ǇƻƻƭǘΣ ƪŜǎ ǇƛŘƛŘ ǘŜǎǘƛ ƪŅƛƎǳǎ ƪŀǎǳǘŀƳŀ ǘŀǊƪǾŀǊŀ ǎƿƴŀŘŜǊǸƘƳŀ ƴƛƴƎ selle sisse 

ǸƘŜ ǳǳŜ ǎƿƴŀ ƭƛǎŀƳa. 

¢Ŝǎǘƛ ƪŅƛƎǳǎ ƧŅƭƎƛǎ ŀǳǘƻǊ ǘŜǎǘƛƧŀƛŘ ƴƛƴƎ ƪƻƻǎǘŀǎ ƛƎŀ ǘŜǎǘƛ ƪƻƘǘŀ ƳŅǊƪƳŜŘ ƴƛƴƎ ŀǊǾŜǎǘŀǎ 

ǘŜǎǘƛ ƭŅōƛƳƛǎŜƪǎ ƪǳlunud aega. Lisainfona andsid testijad infot oma varasema kogemus 
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ƪƻƘǘŀ ǘŀƘǾŜƭŀǊǾǳǘƛǘŜ ƪŀǎǳǘŀƳƛǎŜ ƻǎŀǎ ƴƛƴƎ ǇŀƪƪǳǎƛŘ ǾŅƭƧŀ ǊŀƪŜƴŘǳǎi, mis neile enim 

meeldivad ning mille nad sooviksid ƪŀǎǳǘǳǎŜƭŜ ǾƿǘǘŀΦ 

¢ŅƛŜƴŘŀǾŀƭǘ ǘŜǎǘƛǘƛ ǾŀƭƛǘǳŘ ǊŀƪŜƴŘǳǎƛ ƪŀ ƭƛƎƛǇŅŅǎŜǘŀǾǳǎ ƻǎŀǎΣ Ƴƛǎ ǇƛƛǊŘǳǎ ƪǸƭƭ ǇŜŀƳƛǎŜƭǘ 

ƴŅƎŜƳƛǎŜƎŀ ǎŜƻƴŘǳǾŀǘŜ ǇǊƻōƭŜŜƳƛŘŜ ǾŅƭƛǎǘŀƳƛǎŜƪǎ ǎŜŀŘƳŜǘŜ ƪŀǎǳǘŀƳƛǎŜƭΣ ƪǳƛŘ ƭƛǎŀƪǎ 

ǎŀƛŘ ƭŅōƛ ŀǊǳǘŀǘǳŘ ƪŀ ƪǳǳƭƳƛǎŜ ƴƛƎƴ ƳƻǘƻƻǊƛƪŀƎŀ ǎŜƻǘǳŘ ǇǊƻōƭŜŜƳƛŘΦ ¢Ŝǎǘƛ ǘǳƭŜƳǳǎŜƴŀ 

selgus, et osad parima tulemuse saanud testobjektid ei olnǳŘ ǾŅǊǾƛǇƛƳŜŘǳǎŜ ǘŜǎǘƛǎ 

ǾŅƎŀ ƘŜŀ ǘǳƭŜƳǳǎŜƎŀΣ ǎŜǎǘ ǘŀǳǎǘŀǾŅǊǾ ǘŀƪƛǎǘŀǎ ƻōƧŜƪǘƛŘŜ ŜǊƛǎǘŀƳƛǎǘΦ 

YƻƪƪǳǾƿǘǾŀƭǘ ǎŜƭƎǳǎ ƳŀƎƛǎǘǊƛǘǀǀ ƪŅƛƎǳǎΣ Ŝǘ ƻƭŜƳŀǎƻƭŜǾŀǘ ǘŀƘǾŜƭŀǊǾǳǘƛǘ ƻƴ ǾƿƛƳŀƭƛƪ 

ƪŀǎǳǘǳǎŜƭŜ Ǿƿǘǘŀ ƪƿƴŜǘ ǘƻŜǘŀǾŀ ǎŜŀŘƳŜƴŀΣ ƪǳƛ ǎŜƭƭŜƭŜ ǾŀƭƛŘŀ ǎƻōƛǾ ǘŀǊƪǾŀǊŀΦ ¢ŀǊƪǾŀra 

valikuks koostatud hindamismaatriks toetab valikut ning kitsendab piirates seda iga 

patsiendi jaoks vajalike kriteeriumite hindamise ja valikuga.  

9ŘŀǎƛǎŜ ǳǳǊƛƳƛǎŜ Ƨŀƻƪǎ ǘǳƭŜƪǎ ƭŅōƛ Ǿƛƛŀ ǘŜǎǘŜ ǎǳǳǊŜƳŀ ƘǳƭƎŀ ƘǳǾƛƎǊǳǇǇƛŘŜ Ƨŀ ƪŀ 

ǇŀǘǎƛŜƴǘƛŘŜƎŀΣ Ƴƛǎ ƴƿǳŀō ǎǳuremat ressurssi ja spetsialistide kaasamist, mis 

ǾƿƛƳŀƭŘŀƪǎ ǘŅǇǎŜƳŀƭǘ ǾŅƭƧŀ ǎŜƭƎƛǘŀŘŀ ŀƴǘǳŘ ƘƛƴŘŀƳƛǎƳŀŀǘǊƛƪǎƛ ǾŀǎǘŀǾǳǎŜ ǊŜŀŀƭǎŜƭŜ 

ǇŀǘǎƛŜƴǘƛŘŜ ǾŀƧŀŘǳǎŜƭŜ ƴƛƴƎ ƪŀǎǳǘŀƳƛǎŜƭŜ ƛƎŀǇŅŜǾŀǎŜǎ ƿǇǇŜ Ƨŀ ŀǊŜƴŘǳǎǘŜƎŜǾǳǎŜǎΦ ¢ǀǀǎ 

ƪƻƎǳǘǳŘ ƛƴŦƻǘ ƻƴ ǾƿƛƳŀƭƛƪ ƪŀǎǳǘŀŘŀ ƪǳƛ ŀƭƎƳŀǘŜǊƧŀƭƛ ǳǳŜ ǘŀǊƪǾŀǊŀ ŀǊŜƴŘŀƳƛǎŜƭΦ ¢ǀǀ 

ƪŅƛƎǳǎ ǎŜƭƎǳǎΣ Ŝǘ 9Ŝǎǘƛ YŜŜƭŜ LƴǎǘƛǘǳǳŘƛǎ ƻƴ мр ŀŀǎǘŀ ŀǊŜƴŘǳǎŜ ǘǳƭŜƳǳǎŜƴŀ ƭƻƻŘǳŘ 

ǇƛƛǎŀǾŀƭǘ ǘŀǊƪǾŀǊŀ ƪƿƴŜǎǸƴǘŜǎŀŀǘƻǊƛǊŜ ƴŅƻƭΣ Ƴƛǎ ǾƿƛƳŀƭŘŀƪǎ ǎŜƭƭŜ ǊŀƪŜƴŘǳǎŜ ƭƻƻƳƛǎǘ ƪŀ 

ŜŜǎǘƛ ƪŜŜƭŜǎΦ {ŜŜ ŀƴƴŀƪǎ ǊƻƘƪŜƳ ǾƿƛƳŀƭǳǎƛ ƭƻƻŘŀǾŀǘ ǊŀƪŜƴŘǳǎǘ ƳƛǘƳŜƪǸƭƎǎŜƭǘ ƪŀǎǳǘŀŘŀ 

ƪŀǎ ǎƛǎǎŜƭƻŜǘǳŘ ƪƿƴŜǘ ŜǎƛǘŀŘŜǎ Ǿƿƛ ƪƿƴŜǎǸƴǘŜǎŀŀǘƻǊƛ ŀōƛƭ ƭŀǳǎŜǘŜ ƪƻƻǎǘŀƳƛǎǘΣ Ƴƛǎ 

ǾƿƛƳŀƭŘŀƪǎ ǊŀƪŜƴŘǳǎǘ ƪŀǎǳǘŀŘŀ ǇŀǘǎƛŜƴŘƛ Ǉƻƻƭǘ ƪƻƻǎǘŀǘǳŘ ǘŜƪǎǘƛ ǾŅƭƧŀǸǘƭŜƳƛǎŜƪǎΦ 
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Appendix 1 Questionnaire 
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Appendix 2 Initial evaluation matrix 
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Appendix 3 Improved evaluation matrix as BMT 
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Appendix 4 Usability testing results 
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1 2 2 5,66 192 3 1 2 

2 3 2 4,83 155 0 1 2 

3 1 1 5,33 245 2 1 2 

4 2 1 5,66 77 0 1 2 

5 2 2 5,66 170 3 2 1 

6 3 2 4,83 248 3 2 1 

7 1 1 5,33 215 3 2 1 

8 2 1 5,66 120 0 2 1 

9 2 2 5,66 285 5 1 0 

10 3 2 4,83 326 3 1 0 



52 

 

11 1 1 5,33 458 6 1 0 

12 2 1 5,66 123 2 1 0 

13 2 2 5,66 137 2 1 2 

14 3 2 4,83 151 1 1 2 

15 1 1 5,33 235 2 1 2 

16 2 1 5,66 106 0 1 2 

17 2 2 5,66 189 4 2 1 

18 3 2 4,83 176 1 2 1 

19 1 1 5,33 289 2 2 1 

20 2 1 5,66 115 0 2 1 

21 2 2 5,66 264 3 1 1 

22 3 2 4,83 185 2 1 1 

23 1 1 5,33 164 1 1 1 

24 2 1 5,66 143 0 1 1 

25 2 2 5,66 301 2 2 1 
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26 3 2 4,83 246 1 2 1 

27 1 1 5,33 185 0 2 1 

28 2 1 5,66 168 0 2 1 

29 2 2 5,66 275 2 2 0 

30 3 2 4,83 206 2 2 0 

31 1 1 5,33 249 1 2 0 

32 2 1 5,66 84 0 2 0 

33 2 2 5,66 267 1 2 2 

34 3 2 4,83 185 2 2 2 

35 1 1 5,33 212 3 2 2 

36 2 1 5,66 95 1 2 2 

37 2 2 5,66 341 4 2 1 

38 3 2 4,83 178 2 2 1 

39 1 1 5,33 168 1 2 1 

40 2 1 5,66 89 0 2 1 
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Appendix 5 Diagram of design process 

 


