
 

63 

 

All of the functional ability questions are arranged in a similar manner.   

 

After the user has complete the functional ability screens the user is presented with an 

option to select goals,  or aims they wish to achieve.  Here the user is presented with 

ten typical activities around the home that can be adapted to be easily controlled such 

as opening a window or door.  Each activity is briefly explained with an image to back 

the text up.  A user can express interest in an item by selecting the check-box beside it. 

 

 

After acquiring the user's goals the next screen gathers information in relation to the 

technology in use by the user such as what technologies they use and how they access 

the technologies.  Also the self-assessment tool aims to identify problems that may exit 

in relation to their use of technologies.  Some common problems that typically require 

retraining or a reassessment are listed. 
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Following the technology in use screen the tool asks the user for personal information 

such as, can they get assistance, if they live alone and their age.   
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The final screen aims to see what technology characteristics are important for the user; 

mainstream appearance, robustness, flexibility, and easy to use.  When the user clicks 

on the “Finish” button all answers to questions are submitted.  A solution file will be 

redirected back to the user. 
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The Report 
The report or solution consist of a file that is redirected back to the user.  They consist 

of a list of ECS transmitters that meet the needs and preferences of the user.  This are 

selected based on the query to the knowledge base.  There are a total of 37 solution 

files contained within the system.  Most of these solutions relate to ECS transmitters.   

A typical report consists of a number of transmitters that all have particular features 

identified with them.  In this report below it lists transmitters that are easy to use and 

understand of which there is a total of 11.  Each item has a brief description of the 

product as well as a link to the manufacturers or suppliers website. 
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The appendix contains a list of currently available transmitters at the time of writing.  

Each transmitter is cross references to various ECS transmitter features such as 

mainstream appearance, easy in use and understand, robust, good battery life, flexible, 

voice controlled, touch screen, joystick and switch input etc.  This was used to help 

create the solution lists. 

 

5.3  Technical details 
 

There are three components of the self-assessment tool.  The web interface which 

contains the question for the user, the Prolog file of the knowledge base and the set of 

reports or solutions.   All were developed using Notepad++ version 5.8 which is a 

source code editor with support for a number of languages. 

The files within the system are comprised of: 

ñ There are 14 PHP files with one CSS style sheet.  The  PHP files contain text, 

HTML tags and scripts.  PHP is a server-side scripting language.  The PHP script is 
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executed on the server, and the plain HTML result is sent back to the browser. 

ñ One Prolog file which contains the rules. 

ñ 37 solution files which are html files which mostly contain information on ECS 

transmitters. 

 

 
The web interface displays all the questions for the user.  They are styled by the CSS 

file.  CSS is designed so that document content which is written in HTML is separate 

from document presentation such as the layout, colours, and fonts.  This generally 

improves accessibility and enables multiple pages to share the same formatting. 

 

The first screen on the self-assessment tool is the Sign-In screen.  Its main content is a 

form which has two input elements, a text field and a submit button.   The input text 

field enables a user to enter text.  The submit sends the form data to the URL with the 

GET method.  Form data is visible within the address bar so for example for the user 

“Stephen” the URL will be as follows: 

 http://www.speaking-systems.com/sean/q1.php?name=Stephen 

 
 <form action="http://www.speaking-systems.com/sean/q1.php" method="get"> 

  Name: <input class="big" type="text" name="name" /> 

  <input class="big" type="submit" value="Start" /> 

 </form> 

 
The next file consists of the first question in relation to the users speech.  Again main 

content is also a form as seen below.  There are 5 input elements.  Three are radio-

buttons with labels which form the answers to the questions, one is a submit button and 

the last one is an input element that contains the $_GET variable to collect form data 

“name”.   Radio buttons let a user select “only one” of a limited number of choices.  

Again the input data from the form is all send to the next question “q2.php”  with the 

GET method. 

<form name="radio_form" action="q2.php" method="get"> 

 <input type="radio" name="speech" value="1" id="1" /> 
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<label for="1">I mostly use a communication .... </label><br/> 

 <input type="radio" name="speech" value="2" id="2" /> 

 <label for="2">I mostly use my own ..... say</label><br/> 

 <input type="radio" name="speech" value="3" id="3" /> 

 <label for="3">My voice is clear and people .... </label><br/> 

 <input type=hidden name=name value=<?php echo $_GET["name"]; ?> > 

 <input class="center" type="submit" value="next" /> 

</form>  

  

 
This continues on from one question to the next where new form data is created and an 

input elements that contain the $_GET variable collect form data from the previous 

question and then the GET method is used to send all the data to the next question.  

When the user has answered and submitted all the questions the form data collected are 

finally sent to the Prolog file again using the GET method.  The form data is asserted 

within the Prolog file which becomes facts for the Prolog file.  A query is then run 

within the Prolog file for a solution.  Depending on which rule fires or whatever rule is 

satisfied first a solution is then redirected back to the web interface. 

 

5.4  Problems Encountered 
 

1. However one problem found with this setup is that the is a Check-boxes did not 

carry from one form to the other.  Although they were sent using the GET 

method they were all overwritten using the  $_GET variable.  So this meant that 

input elements that were Check-boxes could only have one value. 

2. The other general problem for this type of setup for the self assessment tool is 

that one set of facts are sent to the Prolog file via the web interface and one 

solution is redirected back to the user.  It is not interactive enough.  Would be 

better if data was collected in stages with multiple solutions or feedback send 

back to the user.  So as well as recommending ECS transmitters, providing 

advice if they have indicated they are issues with use of current technology, or 

providing specfic advice around a particular AAC device that has ECS 
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capability. 

3. Another issue found is that the tool does not allow non entry of data.  The 

Prolog file expects to see all variables with a value to assert into facts for the 

file.  Where a user to not fill in all data the file will produce an error. 

 

5.5  Conclusion 
 

This chapter provides an overview of the self-assessment tool with the progression 

through the questions to the report or solution returned at the end.  Information 

gathered from the user relates to their functional abilities, their goals, technology in 

use, some personal information and their preferences.  It shows how screens were kept 

as simple as possible in terms of the layout of the screen  and the language used within 

the questions.  The technical details are explained of the overall system in terms of the 

files used and their purpose and how answers to questions are passed on form one 

question to another.  The final part of the chapter looks at the main problems 

uncounted such as the issue with check-box, the lack of user interaction within the 

self-assessment tool and the issue around non completion of form data. 
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6 EVALUATION 
 

6.1  Introduction 
 

This chapter covers the evaluation part of this dissertation work.  It starts by explaining 

the evaluation methodology that was used to answer the research question.  It then 

describes how participants were recruited and the process of ethical approval.  The 

results of the evaluation are then detailed with graphs before the results are discussed.  

Finally some interesting issues which were highlighted through the evaluation are 

outlined.    

 

6.2  Methodology 
 

One of the main goals of this research was to see if a self-assessment tool that has been 

informed by users of environmental controls, could be of benefit to potential users of 

these controls.  In order to investigate this hypothesis, an evaluation methodology was 

designed.  It consisted of comparing a gold standard approach to the use of the self-

assessment tool for device selection of ECS.  

  

Seven participants were used in the gold standard approach with a therapist while eight 

participants used the self-assessment tool.  The gold standard consisted of a therapist 

spending about 30 minutes with a participant.  The therapist through discussion with 

the participant assessed their abilities, needs and preferences for an ECS and then 

provided a recommendation based on the interview with the participant. The self-

assessment tool method consisted of the participant completing the questions posed by 

the self-assessment tool and receiving the solution provided by the tool.   

 

In order to compare the two approaches effectively, pre and post questionnaires were 

given to the participants before and after either the gold standard approach or the use 

of the self-assessment tool. 
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6.3  Participants 
 

The participants for the study were recruited from two organisations, Enable Ireland 

and the Central Remedial Clinic.  These are two non-profit Irish national organisations 

that provide services for people with disabilities such as physiotherapy, occupational 

therapy, speech and language therapy or services covering personal development and 

independent living etc.  The criteria when recruiting the therapist for the gold standard 

approach, required the therapist to be experienced in providing ECS recommendations 

to service users.  In relation to the service users involved in the evaluation, the chosen 

selection criteria specified that they were over 16 years of age and that they were 

potential users of environmental control systems, i.e. they would have difficulties in 

performing household activities.   

 

To obtain participants, ethical approval was an essential prerequisite. In obtaining 

ethical approval from the Central Remedial Clinic, they requested that participants 

involved, were provided with comprehensive details regarding the study, and ethical 

approval also had to be granted by the ethics committee at Dublin Institute of 

Technology (D.I.T.).  Although only one participant was subsequently available from 

the Central Remedial Clinic, ethical approval was applied for and approved by the 

Dublin Institute of Technology.  

 

For Enable Ireland the procedure was to complete a research proposal application form 

for the Research Ethics Committee.  Within the application, aspects of the proposed 

interaction around the user were outlined and confidentiality issues regarding data 

gathered on participants in the study were detailed.  Along with the application 

supporting documentation was included, such as the proposed invitation and 

information letter for participants, a consent form and participant interview questions 

were also included (these are within the appendices).  User confidentiality was 

guaranteed in all aspects of the application as well as voluntary participation.  
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After six weeks from submission of the application the research proposal was 

approved by  Enable Ireland.  This then granted the opportunity to contact local service 

managers in Enable Ireland centres in relation to inviting suitable participants for the 

study.  Three Dublin based Enable Ireland centres were contacted and participants 

were invited within each centre.  In total 14 service users and one therapist from 

Enable Ireland participated in the study.  The majority of these services users would 

have have been living in areas relatively close to the centre and so in general most 

were from the south side areas of Dublin.  They ranged in age from 22 to 57 with the 

majority living with their families.  All had primary physical disabilities that would 

have affected their ability to move their arms, legs or neck etc.   All were using power 

or manual wheelchairs to assist with their mobility.  As well as physical disabilities 

some participants also had speech or visual impairments or learning difficulties.  There 

were no participants with hearing impairments among the group.  

 

6 .4 Procedures  
 

As mentioned in the methodology, the use of the self-assessment tool is compared with 

the gold standard approach by performing similar assessments, to obtain advice on 

devices based on their needs and preferences.  These steps are explained in more detail 

below. 

 

Use of the Self-assessment tool  

The evaluation of the self-assessment tool was the first stage of the evaluation process.  

It was based within the Enable Ireland centres in Sandyford, Dublin over the course of 

two days.  The local service manager helped to identify service users who were likely 

to be suitable participants.  To make best use of time a list was compiled and a 

timetable organized for the participants.  A dedicated room was booked for the two 

days which was large enough for table and chair and easy access for wheelchairs.  A 

computer was set up with internet access via a 3G broadband dongle and the online 

self-assessment tool was displayed.  As each service user came in they were given the 

summary of the study and informed that the session was only for study purposes and 

not to genuinely assess their needs.   
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After a rapport was built up the pre-questionnaire was undertaken.  The questions were 

read out to the service user and their answers were recorded in written form.  One of 

the first questions asked, centred around the difficulties they encountered in relation to 

household activities, such as accessing lights, windows, curtains, TV, opening and 

closing doors etc.  Not all of the service users had difficulties as some of the 

individuals even though they were wheelchair users, were relatively agile and could 

stand for some time in order to reach windows or close curtains etc.   Where 

individuals had said they had no difficulties with any household activities, they ideally 

were not suitable participants.  The participant criteria were for individuals who were 

potential users of ECS, so individuals that said they had no difficulties were thanked 

for their initial contribution and the session was ended.  Where service users had 

difficulties they were further informed about the study and asked if they were happy to 

take part.   If they agreed to participate they were asked to sign a consent form and the 

rest of the pre-evaluation questions were asked.  The questions related to their previous 

use of ECS, their knowledge of ECS, the confidence of the self-assessment tool etc.  

 

When the pre-questionnaire was complete, the participant trialled the self-assessment 

tool.  Access to the computer was mainly via the standard keyboard and mouse.   

When the participant was at the last question on the self-assessment tool, the “Finish” 

button on the submitted all the questions to the Prolog file.  The Prolog file then 

redirected back information in the form of a html page for the participant that would 

that would meet their specific needs. 

 

There were a number of issues or problems that were noted from the evaluation of the 

self-assessment tool.  One participant required their own alternative joystick mouse to 

access the computer.  Another participant with a more severe disability accessed the 

internet through their communication machine as it was a PC based device.  However 

there were no wifi spots available to use and there was a reluctance to install the 3G 

broadband dongle on the user’s communication machine.  If the user had an internet 

connection the participant would have been able to access the self assessment tool as 

they had full access to navigate and click the mouse cursor and type via an onscreen 

keyboard.  In the case of this participant the questionnaire was completed by the 

participant reading the questions from the computer that was already set up and 
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indicating with the communication device his choice of answers.  These were then 

selected on behalf of the user.  Another notable problem in using the self assessment 

tool, involved one participant who found it difficult to make out the text on the screen.  

By resizing the text size in the browser the participant was able to read the text for 

himself.  Finally, 2-3 participants had some difficulty reading.  The reading difficulty 

ranged from needing assistance with the occasional word to needing the entire 

questions on the tool read out to them.   This reading difficulty also had an impact on 

how well the returned solutions were understood as it was sometimes necessary to 

explain the contents of what was presented back to the user. 

 

The final part of the evaluation was the post questionnaire.  This was another set of 

questions similar to the pre-questionnaire with additional questions relating to their 

satisfaction level with using the tool.  As this was in the form of an interview the 

questions were read out to the participants and notes were taken.  On completion of the 

interview, participants were thanked for their contribution towards the study and the 

session was ended.   

 
Evaluating with the Gold standard assessment 

The second part of the evaluation involved the Gold standard assessment.  This was 

based in two different Enable Ireland centres.  A centre in Crumlin and the other in 

Dun Laoghaire.  Again it was run over a two day period.  The local service manager 

within each centre once again supported by identifying service users who were likely 

to be suitable participants.  This initial question asked was to see if service users 

(participants) had difficulties performing household activities.  This gold standard 

approach followed the same procedure in terms of having a pre and post questionnaire 

with the assessment in between.  These Enable Ireland centres were more open plan 

than the centres in Sandyford which meant there was limited availability of a dedicated 

room.  Where a room was available it was used, otherwise the questionnaires and the 

therapist's assessment were given in an area of the centre that was relatively quiet with 

some privacy for the service user.  These evaluations were performed in a less 

structured way than before, as service users were seen when they were available so as 

to minimize interruptions to the centre’s activities plan.  
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In a similar way at the pre-questionnaire stage, the author tried to first build up a 

rapport with the service user, and then give a summary of the study.  They were also 

informed that the session was only for study purposes and not to genuinely assess their 

needs.  Again the first question to be asked related to their difficulties in relation to 

household activities.   All service users had indicated this time that they had some 

difficulty and so were suitable as participants.  Where a service user had agreed to 

participate, they were asked to sign a consent form, unless it was obvious this was not 

possible due to physical disability.  Pre-questionnaires were completed with similar 

questions as used in the evaluation of the self-assessment tool.  At this stage one 

potential participant lost interest and no longer wished to continue and so the session 

was ended.  A number of participants had speech impairments with only one using a 

communication device.  This made the answering of questionnaires considerably 

longer.  However pointing to a scale of 1 to 7 and progressing through the numbers, 

participants were able to indicate their choices easily for most questions. 

 

When the pre-questionnaire was finished the participants were seen by the therapist.  

No computer was setup this time as it was not required.  The therapist spent 20 to 30 

minutes with each service user assessing their needs and preferences and identified 

typical technology that might be required.  The therapist would have recorded details 

in relation to some of their functional abilities, difficulties that they were encountering, 

objects that the participant wished to control, and suggested technology for this.  

 

Again the final part of the evaluation was the post questionnaire.  This was another set 

of questions similar to the pre-questionnaire.  On completion of the post questionnaire 

participants were thanked for their contribution towards the study and the session was 

ended.   

 

6 .5 Pre-Survey results  
 

Following the evaluations the study results were gathered and collated for analysis.  

The pre-survey and post-survey results were gathered on separate tables.  The 

participants were asked to score on a scale of 1 to 7 where 1 represents a low or 

unsatisfied response and the 7 represents a high or very satisfied response.  The pre-
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survey results are displayed first below showing the participant responses.  The post 

survey results are shown in a further section. 

 

Each user is displayed within a column of the table with their responses to the 

questions on each row.  The last column provides the average or percentage of 

aggregate among the participants.  Where a blank exists the user did not provide a 

response. 

   

Table 1: Pre-survey results for Self-Assessment Tool 

Pre-survey results for Self-Assessment Tool   
  User1 User2 User3 User4 User5 User6 User7 User8 Avg/% 

User has difficulties with 
household activities 

yes yes yes yes yes yes yes yes 100% 

Users already using ECS no no yes no no no no yes 25% 

Knowledge of ECS 4 5 7 4 3 1 5 6 4.38 

Ability of tool to identify the 
correct products 

6 7 7 5 4 4 4 4 5.13 

Confidence in tool to provide 
accurate information 

5 3 7 6 2 3   4 4.29 

Users that think a therapist 
would be better 

yes yes yes split yes no yes yes 86% 

advantage to find out more 
about possible solution before 
meeting an AT resource person 

yes yes yes yes yes yes yes yes 100% 

 
 
Table 2: Pre-survey results for Gold Standard 

Pre-survey results for Gold Standard   
  User1 User2 User3 User4 User5 User6 User7 Avg 

User has difficulties with 
household activities 

yes yes yes yes yes yes yes 100% 

Users already using ECS no no no yes no no no 14% 

Knowledge of ECS 1 3 2 4 5 4 7 3.71 

Confidence in therapist to 
provide accurate information 

7 7 4 7 6 6 7 6.29 

Users that think a tool would 
be better 

? yes yes yes no split no 60% 

advantage to find out more 
about possible solution before 
meeting an AT resource person 

yes yes yes yes yes yes yes 100% 
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Differences in pre-survey results 

There are two noticeable differences from the pre survey results between the two 

groups.  One difference is the confidence level of the assessment to provide accurate 

information to a user.  The table and graph below highlighs the participants average 

rating on the scale of 1 to 7.  It can be seen that there is a clear higher expectation that 

the therapist will provide more accurate information to the user than the self-

assessment tool.   

 

 

Figure 6: Confidence level of self-assessment tool  

 

The other notable difference is related to the view as to what type of assessment would 

be better for the device selection of ECS.  Both groups were asked similar questions 

relating to what they thought was the better process.  Participants who used the self-

assessment tool were asked if they thought a therapist would be better for assisting 

with device selection and participants who were assessed by the therapist were asked if 

they though an online tool would be better than a therapist.  In comparing the groups 

there is a significant difference with the majority of participants believing that a 

therapist would be better as can be seen in the table and graph below.  
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Table 3 Best assessment for ECS 

Best for assessment for ECS 

Users that think a therapist would be better 
8 

(53%) 

Users that think a tool would be better 
4 

(27%) 

Split 
2 

(13%) 

Don't know 
1 

(7%) 
 

 

This higher score for the therapist is likely due to the fact that participants feel that a 

computer cannot logically think like a human and so unable to provide accurate 

information.  Expert systems are not common everyday tools and unfamiliar to the 

participants. 

 
 

6 .6 Post-Survey Results  
 

The tables below display the results of the post-survey.  In this case the participants 

have already trialled the self-assessment tool or have had an assessment with the 

therapist.   The post survey questions are similar for both the participants using the 

self-assessment tool and for the participants within the gold standard method. 

 

As before the participants were asked to score on a scale of 1 to 7 where 1 represents a 

low or unsatisfied response and the 7 represents a high or very satisfied response.  

Each user is displayed within a column of the table with their responses to the 

questions on each row.  The last column provides the average or percentage of 

aggregate among the participants.    

 

The first table below shows post-survey results for the self-assessment tool.  The next 

table consists of questions that were used to capture the satisfaction level of using the 

tool and the third table in this section shows the post-survey results for the gold 

standard approach.  Again there were similar questions within the post surveys that 
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asking the participants whether they thought the method had the “Ability to identify 

the correct products” and the “Ability to provide the appropriate advice” or their 

“Knowledge of ECS”. 

 

 
Table 4 Post-survey results for self-assessment tool 

Post-survey results for Self-Assessment Tool Avg 
  User1 User2 User3 User4 User5 User6 User7 User8 Avg 

Knowledge of ECS 6 3 7 6 3 2 6 4 4.63 

Ability of tool to identify the 
correct products 

3 5 1 4 5 3 4 3 3.50 

Ability of tool to provide the 
appropriate advice 

4 4 2 5 4 4 3 5 3.88 

Confidence in tool to provide 
accurate information 

3 3 7 6 6 5 3 4 4.63 

Process of using tool to assist in 
the recommendation of ECS 

3 7 7 4 7 5 3 6 5.25 

Overall performance of the tool 
with device selection of ECS 

3 4 7 6 5 5 5 5 5.00 

Therapist would be better for 
assisting with device selection 

yes yes yes split yes yes yes no 86% 

 
 
 
Table 5 Satisfaction level of using the self assessment tool 

Satisfaction level of using the Self-Assessment Tool Avg 
  User1 User2 User3 User4 User5 User6 User7 User8 Avg 

Access and use of the tool 5 6 7 6 4 4 7 6 5.63 

Completing the questions 6 7 7 7 5 5 6 6 6.13 

Device recommendation and the 
advice that the tool provides 

2 5 7 4 6 7 4 4 4.88 

Overall satisfaction with the tool 1 6 7 5 7 7 5 5 5.38 
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Table 6 Post Survey results for gold standard 

Post-Survey results for Gold Standard Avg 
  User1 User2 User3 User4 User5 User6 User7 Avg 

Knowledge of ECS 7 5 2 6 7 5 7 5.57 

Ability of therapist to identify the 
correct products 

7 6 7 6 7 7 7 6.71 

Ability of therapist to provide 
appropriate advice 

7 7 7 7 6 5 7 6.57 

Process of using therapist to 
assist in the recommendation of 
ECS 

6 7 5 6 7 6 7 6.29 

Confidence in therapist to 
provide accurate information 

7 7 6 4 7 6 7 6.29 

 
 
Differences in post survey results    
Within the post-survey results there are two noticeable differences.  These differences 

are the ability of the self-assessment tool or the therapist to identify the correct 

products and the ability to provide appropriate advice.  Participants who used the self-

assessment tool were asked afterwards how well did the tool provide appropriate 

advice for them and how well did the tool identify the correct product.  For the 

participants who seen the therapist they were asked the same question but relating to 

the therapist.   The table and graph below highlights the participants average rating on 

the scale of 1 to 7.  It can be seen that there are significant differences between the 

self-assessment tool and the therapist in relation to identifying the correct product and 

the provision of appropriate advice. 

 

Table 7 Ability of assessment 

Ability of assessment   
 Self-assessment tool Therapist 
Ability to identify the correct 
products 

3.50 6.71 

Ability to provide the appropriate 
advice 

3.88 6.57 
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Figure 7 Ability of assessment 

 

There are probable a number of reasons why the self-assessment tool fails to perform 

on par with the therapist.  First of all the self-assessment tool is not a complete 

working system but more of a prototype that captures a number of important aspects 

relating to the assessment process.  Rules have been written out for these aspects but it 

still represents only a subset of the knowledge of the therapist.  Also the self-

assessment tool cannot observe the user unlike the therapist who will partially assess 

through observation.  In relation to providing appropriate advice the therapist can tailor 

information provided, based on the individual and whether they feel the user 

understands the advice. 

  

 
Differences between the pre- and post- surveys 
 
Between the pre and post surveys there are also differences that need to be noted.  One 

difference is the participants “knowledge of environmental control systems” between 

the pre and post surveys.  The knowledge level is relatively similar when looking alone 

at either the pre or post surveys, but looking at the two surveys side-by-side highlights 

the differences.  The table below lists the average score that the participants rated 

themselves.  It can be seen from the table and chart that there is a significant difference 

between the two groups.  Knowledge of ECS for the participants with the therapist is 

seen to increase considerably more compared to the assessment through the use of the 

tool. 
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The reason for the difference may be due to the fact that the self-assessment tool 

provides only brief information around environmental controls.  However if a user had 

more time to read the solution that is sent back to them and follow the links relating to 

the products their knowledge of ECS would more likely increase. 

 

 

Table 8 Knowledge of ECS 

Knowledge of Environmental Control Systems 

 With use of tool: A 
Gold standard: 
B 

Knowledge of ECS before 4.38 3.71 

Knowledge of ECS after 4.63 5.57 

Increase 0.25 1.86 
 

 

 

Figure 8 Knowledge of ECS 

 

The other note to make between the pre and post surveys is the participant’s 

confidence of the assessment to provide accurate information to them.  Within each 

group the participants were asked to rate their confidence in relation to this before and 

after the assessment.  The table and graph below summarizes the participants average 

rating on the scale of 1 to 7.  It can be seen that there is a clear higher expectation that 
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the therapist will provide more accurate information to the user and even after the 

assessment this confidence maintains itself at the same high level. 

 

Table 9 Confidence of accurate info 

Confidence that accurate information has been provided 
 Pre-survey Post-survey 
Confidence in tool to provide correct information 4.29 4.63 

Confidence in therapist to provide correct information 6.29 6.29 

 

 

Figure 9 Confidence of accurate information 

 

Finally another  point relating to pre and post surveys is the ability of the self-

assessment tool to identify the correct products.  This was rated by participants before 

and after using the self-assessment tool.  In the table below highlighted in red the  

average ratings of this ability can be seen to fall 1.63 points  to  3.5 after the use of the 

self-assessment tool. 
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Table 10 Performance with device selection 

Performance with device selection 
 Pre-survey Post-survey 

Ability of the tool to identify the correct products 5.13 3.5 
Ability of the therapist to identify the correct products   6.71 

 

 
 
 

6 .7 Discussion  
 

From observation of the results it can be seen that the initial expectation of the 

participants is that a therapist will perform better than the self-assessment tool. Two 

differences have highlighted this fact from within the pre-survey results.  One was the 

confidence level of the assessment to provide accurate information to a user where 

there was a considerable higher rating  for confidence in the therapist.  The other 

difference was the view as to what type of assessment would be better for the device 

selection of ECS.  It was seen that twice as many participants felt that the therapist 

would be better for the device selection of ECS.   This higher expectation of the 

therapist is more likely due to the fact that many of the participants are familiar with 

the support of a therapist and are not familiar with an online self-assessment tool to 

provide advice.  Also literacy level of the participants may have played a part in these 

decisions.  Knowing that a therapist assessment is based on discussion rather than 

reading a computer screen may have prompted this as a more favorable option. 

 

The post-survey results captured two noticeable differences.  These were the ability of 

the self-assessment tool or the therapist to identify the correct products and the ability 

to provide appropriate advice.  It was seen that there were significant differences 

between the self-assessment tool and the therapist.  For each of these abilities the 

average rating was nearly twice as much for the therapist.  As this was a post survey it 

shows that based on the participants experience of their assessments, that the self-

assessment tool performs poorly compared to the therapist.  These abilities of 

identifying the correct products and providing appropriate advice are essential 

requirements of an assessment.   
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When looking at the differences between the pre- and post- surveys there were a 

number of differences highlighted.  Knowledge of environmental control systems for 

the participants with the therapist was seen to increase considerably more, compared to 

the assessment through the use of the tool.   

 

Also highlighted when examining across pre and post-survey results, there is a general 

lack of confidence in the self-assessment tool to provide accurate information. This 

was highlighted in the results where differences between the two groups could be 

clearly seen.  Although for self-assessment tool the average rating of confidence had 

slightly increased after the use of the tool, it was still much lower in comparison to the 

confidence of the therapist to provide correct information.  

 

The last notable difference highlighted from the surveys was the ability of the self-

assessment tool to identify the correct products.  The average ratings of this ability can 

be seen to fall after the use of the tool.  The participants with the therapist scored 

nearly twice as much on average as the participants using the self assessment tool (6.71 

compared to 3.5).  On inspection of the raw data there was one participant score that 

fell from 7 to 1.  However in this case the tool had made a poor recommendation and 

the participant was aware of that fact.   

 

In summary there are a number of notable differences between the self-assessment tool 

and the gold standard approach; 

• The confidence level that the self-assessment tool will provide accurate 

information to a user 

• The Participants view as to what type of assessment would be better for the 

device selection of ECS 

• The ability of the self-assessment tool to identify the correct products and the 

ability to provide appropriate advice 

• Users gain very little knowledge of ECS from using the self-assessment tool 

(although removal of unusual data makes it comparable to the therapist) 

• Lack of confidence in the self-assessment tool to provide accurate information 
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The self-assessment tool had compared poorly with the gold standard test in many 

aspects.  However it was a comparison to the best known approach under reasonable 

conditions.  Issues that may have had effected the results are that some of the 

participants had difficulty reading the questions of the self-assessment screen due to 

their literacy level which may have turned them away from it as a favourable option.  

In hindsight, having all the questions automatically read out would have enhanced the 

self-assessment tool.  Also participants are familiar with a therapist and not familiar 

with a self-assessment tool and so the gold standard test instantly has appeal. 

 

On the positive side of things all the participants scored high on the various aspects of 

satisfaction in using the self-assessment tool with the overall satisfaction average score  

higher than 5.  Also all participants indicated in the evaluation that that it is an 

advantage to find out more about possible solutions before meeting an AT resource 

person.  Some participants also gave good feedback in relation to the benefits of using 

the tool such as; 

 

• “Centred on me, my choice, I can go through it by myself in my own time and 

figure it out”, 

• “don’t need to get help”, 

• “quick and simple to get information , put me in control” 

 

These are all strong quotes indicating the individual’s desire for autonomy. Finally 

another benefit that has not been covered within the research is the cost saving in using 

the tool.  An AT resource person or therapist are a valuable but an expensive resource 

for an organization.   

 

To answer the research questions the self-assessment tool has been compared with the 

gold standard.  The gold standard has provided a benchmark to compare against.  

Although the self-assessment tool has compared poorly, the results show some level of 

user satisfaction with the tool as well as there are a number of other positive aspects. 

So a self-assessment tool that has been informed by users can be of benefit to potential 

user but this benefit is limited and does not match an assessment with AT professional. 
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An interesting point that has come out of the results is that there is a considerable low 

take up of ECS.  The following table and chart shows that 80 % of the participants 

don’t use environmental controls even though they have difficulties with household 

activities.  Although cost is a factor, the lack of information relating to ECS for users 

and the lack of professional help are also likely to be significant reasons as well.  This 

is a potential area that the self-assessment tool needs to fill.  

 
 
Table 11 Use of ECS 

Use of environmental controls systems 
  Qty % 

Don't use any ECS 12 80 

Number of user from Group A 2 13.3 
Number of users from Group B 1 6.7 

 
 
 

6 .8 Conclusion 
 

This chapter covered the evaluation methodology which compares a gold standard 

approach to the use of the self-assessment tool for device selection of ECS while using 

a pre and post evaluation to capture various aspects of the process.  It goes on to 

include the procedure require to recruit participants from two organisations and the 

profile of participants that assisted with the study.  The  procedures in relation to the 

evaluation of the use of the self-assessment tool and the assessment with the therapist 

were detailed.  The self-assessment tool was based within the Enable Ireland centre in 

Sandyford and the evaluation of the gold standard with the therapist was took part in 

the Enable Ireland centres in Crumlin and Dun Laoghaire.  It went on to detail the pre 

and post survey results and to highlight differences within the each survey as well as 

the differences between the surveys.  Finally the chapter discussed the results in detail 

and concluded the investigation of the hypothesis. 
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7  CONCLUSION 

7 .1 Introduction 
 

 The final chapter summarises the goals of this research in terms of what had been 

planned and what was actually performed as part of the research.  It follows by 

identifying the research contribution to the body of knowledge, such as the web 

interface or the set of rules that make up the knowledge base that came about from the 

investigation of the hypothesis.  Following on, the limitations of the study are 

discussed, in terms of where the study falls short. Finally the chapter finishes by 

looking at future work and recommendations. 

 

7 .2 Research Definition & Research Overview 
 

The primary goal of the research in this dissertation was to investigate if a self-

assessment tool which has been informed by the main stakeholders (i) Users who use 

or who have used Environmental Control Systems (ECS), (ii) Therapists who have 

been involved in the service delivery and (iii) Companies who have installed ECS for 

individuals with disabilities can be of benefit to potential users. 

 

To accomplish this research participants were recruited from Enable Ireland and the 

Central Remedial Clinic.  Interviews were guided by the Matching Person and 

Technology assistive technology model.  Interviews were conducted to probe user's 

preferences for a self-assessment tool, the process of service delivery that therapists 

use for ECS device selection and ECS companies were interviewed regarding the 

equipment they supplied etc.  Feedback from interviews was analysed to inform how 

the self assessment tool was to be developed.   

 

After development it was evaluated by participants who were potential users of ECS.  

Evaluation consisted of comparing a gold standard approach of  ECS with the use of 

the self-assessment tool.  Pre and post questionnaires were to be completed by 

participants to effectively compare the two.  Results from the evaluation showed that 
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the self-assessment tool had compared poorly with the gold standard test in many 

aspects.  However the results show some level of user satisfaction with the tool and 

there were some other positive outcomes with the self-assistive tool.  The results 

concluded that a self-assessment tool that has been informed by the main stakeholders 

can be of benefit to potential users but this benefit is limited and does not match an 

assessment with an AT professional. 

 

7 .3 Contributions to the Body of Knowledge 
 

 This study has investigated  a self-assessment tool that has been designed by the main 

stakeholders can be of benefit to potential users.  From the investigations the study has 

led to achieving a number of results; 

• By interviewing a sample of the main stakeholders, valuable interview 

summaries regarding a user’s preference, the process used by therapists for 

device selection and technical aspects of the ECS technologies have been 

obtained.  Information obtained could inform other projects related to ECS. 

• The Matching Person and Technology MPT assistive technology model has 

been examined and the influences relating to user characteristics, technology 

characteristics and the aspects of the Milieu have informed in particular the 

interview with therapists.  Data has been gathered on the process used for 

device selection.  

• A set of questions for the self assessment tool has been developed.  These all 

relate to the feedback from the interview questions. 

• A complete self-assessment system comprising of a web interface, knowledge 

base and solution files were developed. 

• A comprehensive matrix showing a list of current ECS transmitter verses 

appropriate features were developed.  This can be used if further solution pages 

need to be created. 

• A knowledge base formed by 37  rules was designed to select a solution that 

fits the user needs and preferences.  All rules have comments that describe the 

rule and all  variables have clear labels to be easily recognizable. 
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• The Pre and Post questionnaires given to each group based on comparison of 

the self-assessment tool with the gold standard test for ECS device selection. 

• Results of Pre and Post surveys. 

• The analysis of results in order to examine the hypothesis. 

7 .4 Limita tion 
 

There were a number of limitations to the research at various stages of the dissertation.  

Some of these issues could have been dealt with further work although some were 

unavoidable. 

• If more evaluations had been carried out, the more accurate results would have 

been. There  were only 7 participants for evaluation of  the gold standard test 

and 8 for the self-assessment tool.  This was mainly due to time commitments 

and the lack of local participants.  Participant numbers in Dublin were limited, 

and evaluating with further participants would have involved travelling to 

further Enable Ireland centres such as those based in either Galway, Limerick 

or  Kerry.  These centres would have had a number of possible participants, but 

would have meant contacting the local service managers, arranging dates and 

room which is a time consuming process.  

• The number of evaluations using the gold standard test was limited due to the 

need of a therapist’s involvement and their own time commitments.  The seven 

evaluations that had taken place using the gold standard test had already taken 

up about a day and a half of the therapists time.  Therapist are valuable 

resources for an organisation and their time is split across the organisation.   

• After analysing results of the questionnaire, it was noticed that a question could 

be open to interpretation in different ways.  Ideally questions should be all 

tested with  participant’s first to see that the questions are clearly understood 

before committing to a set of questions.    

• No text to speech option on the web interface for the the self assessment tool.  

There were a number of users that required the questions and answers read out 

to them.  Even though language was kept relatively simple some user had  
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difficulties reading.  Ideally users should have the option to have all questions 

and answers read out to them through a text to speech option.   This would 

allow more users to independently use the self-assessmetn tool. been read 

out for the user for some user  for During the Read out the question to the  

• Also there was no text resizing option on the web interface of the self-

assessment tool.  One participant had difficulty with reading as they were more 

comfortable with a larger text size.  Although text size can be increase within 

the browser it is not obvious how to do it. Having a dedicated icon at the top of 

the web interface could allow a level of customising to suit needs.  

• The assistance that the self-assessment tool provides is only recommendations 

on suitable transmitters. 

• Limited interactivity with the web interface.  Just provides only a report and 

has no other features. 

• Rules were confined due to technical issues with not being able to use 

checkboxes within the forms of the web interface.  

• Some of the participants had mild learning disabilities which may have affected 

their ability to fully comprehend and answer questions during the surveys.  

This may have affected some of the results although the participants were 

reflective of Enable Ireland service users. 

• The comparisons of the results were only based on comparing averages rather 

than any statistical methods. 

• The participants came from two similar organisations who provide services for 

similar disability groups.  The participant groups would not have been 

represented a random sample from the disability population. 

 

7 .5 Future Work & Research 
 

The self-assessment tool does have the potential to become an effective tool to provide 

advice for people with disabilities.  Individuals may need help to live independently or 

live with more comfort and safety within their own home environment.  However there 
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are a number of improvements which could form areas for future work and research.  

Some of these areas are below: 

• There are a few improvements needed for the web interface such as including a 

text to speech option so that a user can have the questions and answers read out 

to them.  Also include and an option at the top of the page to enlarge or 

decrease text size in order to suit the user.  This would allow more users to 

independently use the self-assessment tool.   

• The assistance or recommendations  covered by the self-assessment tool should 

be expanded to include other factors related to ECS setup.  Such as if a user has 

indicated they are a switch user then the tool could also provide advice on 

switches or mounting options. 

•  Developing a more interactive web with more features would give more user 

satisfaction as well as provide a more useful site.  There were a number of 

features that were highlighted in the interview summary within the appendix 

that could be included such as as the option to browse products by category or 

a comparison of products . 

• The technical issues regarding using check boxes within the web interface  

needs to be fixed.  This was highlighted in  section 5.4.  This can confine the 

way rules are written.   

• The results could be improved by using statistical methods such as the T-test to 

compare the means between the groups.   

• For further evaluations other organisation should be contacted such as the 

National Rehabilitation Hospital in order to get a wider group of disabilities 

represented in the results. 

• Finally before further evaluations questionnaires should be tested with some 

participants first to see that the questions are clearly understood before 

committing to a set of questions.    
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7 .6 Conclusion 
This chapter covered the research definition and overview.  It goes on to highlight 

where the research has made contributions to the body of knowledge such as the 

development of a self-assessment tool and the results of the questionnaires.  Following 

that it identifies a number of limitations to the research at various stages of the 

dissertation.  Finally it lists future work and research so that the self-assessment tool 

can become an effective tool to provide advice for people with disabilities. 
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APPENDIX A 

1. Enable Ireland Research Ethics application 

 

1. GENERAL INFORMATION 
1. Project Title Can a self assessment tool for environmental controls which has 

been informed by users be of benefit to potential users? 

(title may change) 

 

2. Applicant Details Name  

Sean Loughran 
Type of 

Applicant  

Service User: 

 

Staff: Clinical Technician with the National 

Assistive Technology Training Service for over 10 

years 
 

External (If external, academic institution, 

department, etc.): 

 

3. Supervisor Details (if 

applicable) 

Name  Robert Ross 
 

Title Lecturer in the School of Computing at the Dublin 
Institute of Technology (DIT) 

 

4. Enable Ireland Details Centre National Assistive Technology Training Service 
 

Staff 

Contact 
Siobhan Long 

 

 

Local 

Service 

Manager 

Siobhan Long 
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Local 

Director of 

Services 

Hilary Devlin 
 

5. Duration of Project Start: February 
 

Finish: July 
 

6. External Sites  

 

2. SERVICE USER PARTICIPATION 
Participant involvement in 

Study Design & 

Implementation 

 
Will service users/staff be 

involved in the 

design/implementation? 

 

 

The dissertation aims to develop a self-assessment tool which 
will be informed by the feedback of (i) Users who use or who 
have used Environmental Control Systems (ECS), (ii) Enable 
Ireland staff consisting of therapists and technicians who are 
involved in the service delivery of environmental control systems 
and (iii) Environmental Controls suppliers/installers. Participant 
involvement of service users and staff members will be an 
interview to inform the design of the self-assessment tool and/or 
after the development of the self-assessment tool to evaluate it 
and provide feedback via an interview.  Measurement will be 
drawn from the benefits it will have for the potential user.  A post 
evaluation will be explored to see if the physical hardware 
matches the users view of the self assessment tool's output. 

  

 

Participant Initial Contact 
 

Describe your plans for 

contacting service users/staff 

members 

First contact the local service managers to request initial contact 
with service users and staff.  Explain the rationale and aims of 
the study and provide a participatory invitation letter. 

Voluntary Participation 
 

How will you assure service 

users or families that whether 

they agree to participate or 

not, will not in any way affect 

their present or future service? 

 

At the participant initial contact and within the participatory 
invitation letter it will be made very clear that it is voluntary 
participation and that whether they agree to participate or not, 
will not in any way affect their present or future service. 

Meeting with Participants  The meeting for service users ideally should take place within 
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If your research involves 

meeting with the service user 

or family, where and when will 

this happen? 

the home so that environmental control technology and any 
associated issues can be accurately identified. 
Meetings for staff members will take place within their 
workplace. 

Confidentiality 

 
How will you assure service 

users or families that their 

confidentiality will not be 

compromised in any way? 

Service users/staff responses will be anonymous in the 
dissertation, thereby protecting their identity and ensuring 
confidentiality. This will be highlighted within the Participant 
invitation letter. 

3. AIMS & OBJECTIVES 
Overall Aims 

 
The purpose of your research 

– what are you trying to 

discover / prove / achieve? 

On a personal level my choice of this topic was that I feel there is 
an under-use of ECS.  Technology has developed considerably in 
this area and now offers great benefits to potential users to 
increase their choice, independence and hence their quality of 
life.  My aim is to increase awareness within this area and 
provide a tool to assist in the selection of devices. 
 
The purpose of the research is to develop a self-assessment tool 
which will be informed by the main stakeholders and to prove 
that it can provide benefits for potential users. 

 
Specific Objectives ñ Obtain relevant information to develop a self assessment 

tool from the main stakeholders of an ECS installation.  
ñ Develop the self assessment tool  
4. Evaluate the tool in relation to the benefits it can have for 

the potential user. 
 

 

 
Hypothesis The hypothesis is that a self assessment tool that has been 

informed by relevant stakeholders can be of benefit to potential 
users of ECS by providing assistance with device selection of 
ECS devices. 

 

4. METHODOLOGY 
Study Design This study will be performed using qualitative methods.  Enable 

Ireland service users will be interviewed within their home or 
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Quantitative, Qualitative, 

Mixed Methods, etc. 

Enable Ireland Centre to find out a range of information such as 
“what equipment they use in the home”, “how well does it 
work”, “service deliver methods”, and “how they think the self-
assessment tool should be designed”. 
 
Enable Ireland staff that have been involved with service 
delivery of ECS will be interviewed within Enable Ireland to 
obtain information around “how well do ECS work”, “service 
deliver methods”, and “how they think the self-assessment tool 
should be designed”. 
 
Interviews will be analysed and a self assessment tool will be 
developed based on findings.  For service users the interviews 
will be analysed to enquire what they have within their home, 
how well does it work for them and their opinions around the 
design of the self-assessment tool.  For staff members interviews 
will be analysed to identify what aspects of the user 
characteristic, environmental characteristics and technology 
characteristics they need to identify in the process of product 
selection.  Their opinions around the design of the self-
assessment tool will also be analysed. 
Although interviews may be recorded for accuracy of the 
information they will not be transcribed.   
 
Evaluation of the tool will be performed by users, staff (and ECS 
suppliers). These participants may be different participants from 
the “informing the design” stage as the evaluation is not 
dependant on the initial users.  The evaluation will consist of the 
users trialling the self-assessment tool and then interviewing the 
participants to obtain feedback on how effective the tool is with 
device selection and their satisfaction with using the tool. 
 
Step by step phased account of what the sample groups will be 
expected to do 
ñ Participant Initial Contact; I will explain the rationale and 

aims of the study to service users and staff (potential 
participants) and provide a participatory Invitation letter. 

ñ For service users and staff that accept the invitation to 
participate in the study there will be asked to sign a 
consent form. 

ñ Plan suitable time and venue for the meeting/interview.  
Note: For service users this is ideally done within their 
home where they have the environmental controls in 
place.  The main reasons for this is that some service 
users may not know exactly the type of equipment they 
have installed and  also it will be easier to capture issues 
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that the client may have.   However I will rely on the 
advice of the local service manager in relation to the 
location of the Service User interviews. 
For Staff member the interview can take place within 
their local Enable Ireland Centre.   

ñ Conduct the interview/meeting for 30 minutes at max. 
ñ After the implementation of the self-assessment tool users 

and staff will be asked to evaluate the self assessment tool 
in relation to its usefulness.  This will involve trialling the 
tool and providing feedback.   
 

 
Participants Nature  

Number 15 service users and 6 staff members 
Inclusion 

Criteria 
In relation to staff members inclusion criteria is that 
they have experience in providing 
recommendations of ECS to service users. 
 
In relation to Service Users participation, criteria is 
that they are over 16 years of age Also that they use 
or who have used Environmental Control Systems 
within their home.  This could be anything from a 
door intercom system to a full environmental 
control system within their home. The services that 
I will approach will be children's (over 16 years) 
and adult services in Galway, Cork and Dublin.  
Local service managers can determine who 
possible participants are based on service users 
which are over the age of 16 years and that they 
have a willingness to participate. 

Instruments/Measures 

 
you should include a copy of 

any questionnaire, interview 

schedule, test, etc with your 

application 

Interview questions for service users are at within the appendix.  
Questions for the evaluation stage will be based around the 
effectiveness and satisfaction of using the self assessment tool.   
Evaluation questions will be finalised and submitted after the 
design of the self assessment tool.   
 

Time-frame 

 
Please provide a detailed 

schedule of the tasks involved 

throughout the research 

Time-frame detailed within the appendix below 
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project (you may include a 

Gantt Chart as an Appendix) 

Statistical Methods 

 
Please provide detailed 

account 

 

This will be based around satisfaction ratings of using the self-
assessment tool. 

 

 

 

Procedures which may 

cause discomfort/distress 

 
Does your research include 

procedures that may cause 

discomfort or distress? If so, 

please describe. 

No procedure is expected to cause discomfort or distress.  If any 
discomfort or distress is apparent within a meeting it will be 
stopped immediately. 

5. INFORMED CONSENT & ASSENT  
Will you be seeking Informed Consent? If not, 

please justify? 

 

 

Participant Information 

 
Have you prepared an Invitation Letter and 

Information Sheet? Please include copies of the 

relevant materials as an Appendix.  

Invitation Letter: See appendix below 

Information Sheet: See appendix below 

Signed Informed Consent 

 
Have you prepared a Consent Form? Please include 

copies of the relevant materials as an Appendix. 

See appendix below 

Signed Informed Assent (if applicable) 

 
Have you prepared an Assent Form (agreement of 

young person) for participants under the age of 16 

years. Please include copies of the relevant materials 

as an Appendix. 

Not applicable 
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6. DATA MANAGEMENT 
Who will have access to the data? 

 
Access to interviews and audio recordings 
will be available solely to me and the 
examiner.  

What media of data will be collected? 

 
Audio and Transcripts: Interviews will be 
recorded with participant’s permission to 
ensure accuracy of information.  
Transcribing interviews is not required. 
 

Photos and Videos: Photos will only be 

taken of equipment. 
 

Data Classification Anonymous:  Users and staff will be 

anonymous for this research. 
 

Pseudonymised: 

 

Coded: 

 

Identifiable: 

 

Data Protection 
 

Storage: Laptop 
 

Security:  Personal laptop will be encrypted 
using TrueCrypt 
 

Confidentiality: No names will be used and 

data obtained from interviews will only be 

used to inform this research 
 

Retention: Mid September 
 

Destruction: Complete deletion of data 
 

 Within Enable Ireland by myself 
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Where will Data Analysis take place, and by 

whom? 

 

7. OUTCOMES/BENEFITS FOR ORGANISATION 
How does this research align with our Strategic 

Objectives? 

 

The research will provide information and 
tools within the area of Environmental 
Control Systems.  These systems increase a 
user’s active abilities, their independence 
and their choice.  This aligns to Enable 
Ireland's Strategic Objective to support 
service users in achieving inclusion and 
independence within their communities. 
The self assessment tool will align to the  
Strategic Objective by providing timely, 
accurate and accessible information in the 
area of ECS to service users and other 
stakeholders. 

How will this research inform local and/or 

national Service Development? 

 

The research will inform local service 

development by highlighting the benefits of 

a self assessment tool for ECS from a user’s 

perspective.   

Will Enable Ireland be identified in your study 

and if so, how? 

 

 

 

Yes, with Enable Ireland's permission I will 
identify Enable Ireland as contributing to  
the design of the self assessment tool and to 
the evaluation of the self-assessment tool.  

8. DISSEMINATION 
Please comment on how the results wi ll be 

fed back to individual participants.  

 

A summary document of the study will be 
sent to all participants.  It will explain how 
participants informed the design of the tool 
and how the tool measured through the 
evaluation process.  

Please comment on how aggregated study 

results wi ll be made available to Enable 

Ireland 

 

  A summary document of the results will be 
made available.  This will include the 
background to the research, the analysis of 
the data and the results of the evaluation of 
the self assessment tool.  

Please describe your wider dissemination The self assessment tool will be made 
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strategy available within the public domain.  If the 
research has shown that the self assessment 
tool can be of benefit to potential users of 
environmental control systems by providing 
guidance of ECS devices then it will be 
hosted as an online self assessment tool.  
Paper proposals will be submitted to 
relevant conferences. 
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2 . Invita tion letter  

 

Hi, 

 

I am working within the National Assistive Technology Training Service of Enable 

Ireland and am studying part-time for an MSc. in Computing ( Assistive Technology).    

As part of my study I am researching if a self-assessment tool in Environmental 

Control Systems can provide benefits to potential users in selecting appropriate 

devices within this area. 

 

You are invited as a participant in this study.  Your involvement as a participant will 

be to provide feedback via an interview in order to inform the design of the self-

assessment tool and/or within the evaluation of the developed self-assessment tool.  

The interview can take place within the home or at the local Enable Ireland Centre at 

an agreed date.    It will be audio recorded with your permission to ensure accuracy of 

information.  Responses will be anonymous in the study, thereby ensuring 

confidentiality.   

 

The benefits of the study are that it will contribute to further developing service 

delivery in Environmental Control Systems for future users. 

 

Participation is voluntary so if you agree to participate or not it will not in any way 

affect your present or future service with Enable Ireland.  You can change your mind 

at any time and withdraw from the study. 

 

However your participation would be greatly appreciated.  If you agree to participate 

or have any questions in relation to the study please contact me at the details below; 
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3 . Information letter  

      
TITLE OF PROJECT: Can a self-assessment tool for environmental controls 

which has been informed by users be of benefit to potential users? 

THE PROJECT IS BEING CARRIED OUT BY:  Sean Loughran 

as part of a dissertation with the Dublin Institute of Technology. 

THE PROJECT IS ABOUT:  Evaluating the benefits of a self-assessment 

tool for potential users of Environmental Control Systems.  The design of the self-

assessment tool will be informed by service users, staff and environmental control 

systems suppliers.  The purpose of the self-assessment tool will be to assist with the 

selection of Environmental Control devices.    

 

Your involvement as a participant will be to provide feedback via an interview in order 

to inform the design of the self-assessment tool and/or within the evaluation of the 

developed self-assessment tool.  The interview can take place within the home or at the 

local Enable Ireland Centre at an agreed date.    It will be audio recorded with your 

permission to ensure accuracy of information.  The information collected will be used 

to inform the design of the self-assessment tool and to evaluate the benefits of the tool.  

Service users / staff responses will be anonymous in the study, thereby protecting your 

identity and ensuring confidentiality. 

 

The benefits of this study are that it will explore an alternative approach to service 

delivery of environmental control systems in the hope to improve service delivery in 

this area. 

 

Responses to the interviews will be anonymous in the study, thereby protecting your 

identity and ensuring confidentiality.  This research has been approved by the research 

ethics committee within Enable Ireland. 

Your participation is voluntary so if you agree to participate or not it will not in any 

way affect your present or future service with Enable Ireland.  You can change your 

mind at any time and withdraw from the study. 

 

If you have any questions in relation to the study please do not hesitate to contact me  
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4 . Consent form 

           
           
TITLE OF RESEARCH PROJECT:  Can a self-assessment tool for 
environmental controls which has been informed by users be of benefit to potential 
users? 
 
NAME OF RESEARCHER:     Sean Loughran  
 
 
 
ñ I confirm that I have read and understood the information sheet for 

the above study and have the opportunity to ask questions YES/NO*  
 

ñ I understand that my participation is voluntary and that I am free to 
withdraw at any time, without having to give any reason, and 
without any way affecting my present or future service with Enable 
Ireland  YES/NO* 
 

ñ I agree to take part in the above study.  YES/NO* 
 
ñ I agree for the interview to be audio recorded.  YES/NO* 

 
 
 
__________________________ ___________  _____________________ 
Name of Participant         Date   Signature 
 
 
 
__________________________ ___________  _____________________ 
Name of Researcher         Date   Signature 
 
 
 
*Please delete as appropriate 
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5 . Questions for the Therapist or AT resource person  
Characteristics and requirements of the person 

 

ñ Which areas do you need to know a person’s functional ability i.e. how they 
perform in the following areas (If you think there is a need to discuss point 
further please do) 
 

o Speech/communication, yes/no 
o Mobility, yes/no 
o Dexterity and hand control, yes/no 
o Eyesight, yes/no 
o Hearing, yes/no 
o Reading/ writing, yes/no 
o Understanding, remembering yes/no 
o Household activities, yes/no 
o self-care yes/no 
o Are there any missing functional ability areas required?, discuss 

 

ñ How do you determine the person’s strengths and limitations in relation to the 
functional areas above? 
(i) Ask people to rate their strengths and limitations, (ii) rely on the person's 

therapist (iii) other 

ñ How do you determine their goals (what they wish to do)? 
(i) ask person what they wish to control, (ii) discuss with their therapist or (iii) 

other 

ñ How do you decide if the intervention to meet a person's goal is best met with a 
relevant technology or an environmental accommodation?  E.g. “use remote 
control to activate light” versus “adjusts light switch height”. discuss 

ñ Do you need to know what technology (or other supports) a person currently 
uses, or have used?  Yes/no 

ñ If so do you need to know the level of satisfaction they had with the 
technology? 

ñ And do you need to know the reason why they no longer are using the 
intervention? Yes/no 

ñ How do we find if the person perceives the intervention as meeting their goals? 
Ask them what they think about the technology, discuss.  

ñ Do you need to know if a person prefers to “do things alone and experiment” or 
“have someone else help them” because of the desire for interpersonal contact? 
(i.e. the blend of autonomy and support from others the person wishes to 
achieve) Yes/no 

ñ How can you tell if a person is receptive to the use of technology? discuss 
ñ Do you need to know if the person has a need to change from the current 

situation? Yes/no 
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ñ Do you need to know if the person is generally “happy and composed” or “sad 
and anxious”? Yes/no 

ñ Do you need to know what the person’s typical routines are? Yes/no 
ñ Do we need to know what other member of the family can do within the home? 

Yes/no 
 

Characteristics and requirements of the milieu/environment 

 

ñ Is there a need to be aware of the family culture within the home? 
ñ Do you need to know what the supports are within the family or other supports 

that may be available to the person? Yes/no 
ñ Does the level of support available for the person affect the choice of ECS 

technologies? Yes/no, discuss 
ñ Do you need to know the receptivity of other family member with the 

installation of equipment? Yes/no 
ñ Do you need to be aware of any local funding or grants that the person may 

avail of? Yes/no 
 

Characteristics of the technology 

 

ñ What factors do you have to be aware of within a technology for example cost, 
durability, input options, output options? Discuss 

ñ Is age-appropriateness with equipment an issue with ECS?  Yes/no 
ñ Are adjustments or setup time of equipment an important consideration? 

Yes/no 
ñ How would you determine if a person may feel self-conscious in using a piece 

of technology? Yes/no 
ñ Is there particular technology that may cause fatigue, strain, or pain?  
 Yes/no, discuss 

ñ Is compatibility an issue when introducing new ECS? Yes/no 
ñ Do you have to consider the impacts that new technology will have on other 

members of the home? Yes/no 
ñ Does the person need to be made aware typical repair cost? Yes/no 

 

General questions 

ñ Are the person and the supplier always present when selecting ECS? Yes/no 
ñ Do you see the environmental control systems generally confined to the home 

environment? Yes/no 
ñ What process do you use for the selection of ECS devices? discuss 

The self-assessment tool  

 

ñ Do you think a self-assessment tool should be paper based or an online 
resource? (i) paper based (ii)or an online resource 

ñ Designed for the user to work independently or to be used together with other 
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stakeholders (therapist, family, friends, installer)  (i) independently (ii) with 
others 

ñ Should device selection provide details on “best match” only or on a number of 
possible products that the user can further select from.  

 (i) Best match (ii) or a number of products 
ñ Should self-assessment tool results as well as identifying a product also 

provide relevant information around the identified products (e.g. general 
information on door openers and/or a link to a video of someone using a door 
opener). YES/NO 

ñ How many questions are acceptable for the self-assessment tool to ask the 
user? Less than 10, 10-20, more than 20) E.g. what do you need to be able to 
control within your home?  Can you manipulate a standard remote control?  Do 
you have a budget limit? max number 

ñ What scope should the self-assessment tool find information on (dedicated 
transmitters, transmitters built into communication machines or other portable devices, 
mobile phones, PC access, door openers, window openers, curtain openers, light 
control, heating and ventilation controls, security, assisted living controls)  Is there 
anything else that should be included or anything here excluded from list? Scope 
 

Other possible features of the self-assessment tool 

 

Below are other features that a self-assessment tool could also have. 

Rate these features in terms of importance (not so relevant 1----------7 very necessary) 

 

ñ Is there a need for a self-browse section on the self-assessment tool where 
products can be browsed by category, listed and selected? (1-7) 

ñ Comparison of products (1-7) 
ñ View user ratings on different products or rate and comment on products 

themselves (1-7) 
ñ Should the self- assessment tool retain information via a user’s login so that a 

user’s device section results can be later retrieved? (1-7) 
ñ A discussion area for users and potential users to talk about issues (1-7) 
ñ Are there any other information resources related to ECS that would be useful 

e.g. funding options, programming of transmitters etc. 
 
Comment 

 
ñ Do you have any other suggestions on how a self-assessment tool should work 

or other features that should be included? 
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6 . Summary of interviews  

 
Users 

• Both users have current problems with door openers 
• Both rate their satisfaction of the equipment as high 
• Both felt that tool should be an online tool 
• Both felt that the tool should be suitable for the user to work alone as well as a 

tool desigh for the user and other stack-holders to use it together. 
• Split on the idea of best match vs a number of products 
• Both wanted detailed results 
• Less than 20 questions to ask the user 
• Both indicated to include everything 
• Would like to see various formats within the results, particularly video is seen 

as being useful, with videos on how to use the product or how to care for the 
product. 

• One user uses dragon naturally speaking and the other user uses alternative 
keyboard and mouse (compact keyboard and joystick). 

• Other information resources the users said would be useful are 
1. accessories for the transmitters such as covers personalise or new batteries 
2. having information relating to how they can dial emergency services 

through the technology 
• Other comments 

1. Rate the providers 
 
Therapists 

• Both therapists said they need to know a person’s functional ability of all items 
Speech/communication, yes 
Mobility, yes 
Dexterity and hand control, yes 
Eyesight, yes 
Hearing, yes 
Reading/ writing, yes 
Understanding, remembering yes 
Household activities, yes 
self-care yes 

 
• Other functional abilities 
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1. Controlled body movement? For example for switches 
2. Can they use head switch or eye gaze 
3. Abilities to use other assistive technologies, i.e. their ability to use 

computers, power wheelchairs, mouth sticks or other aids 
 

• The therapists determine the strengths and weaknesses of the functional 
abilities of an individual by a combination of asking the individual questions 
and looking for demonstrations of abilities. In some cases the therapists may 
consult with carers or family members in relation to their abilities. 

 
• To determine the individual goals the therapists ask the user what they want at 

the same time as educating the user of what technologies can do for them. 
Video demonstration as well as showing product pages within websites. 

 
• In terms of deciding if the intervention to meet a person's goal is best met with 

a relevant technology or an environmental accommodation it one therapist 
emphasised considering low tech solutions first such as extended handles or 
better grip options however other therapists said it was really dependent on the 
situation such as the client needs, the financial situation and the persons main 
goals. For example if a person's main goal is to turn on a light switch then 
replacing the light switch with a large on/off switch may be all that is required 
however if the person has other goals which involves more remote control then 
tying the whole thing together in a package may be a better solution. 

 
• In terms of needing to know what technology (or other supports) a person 

currently uses, or have used this is useful to know as it may be possibly to use 
existing technology such as wheelchair controls or AAC devices within the 
ECS. Also it may provide the therapists details of the level of complexity of 
technology the user is comfortable using. 

 
• Knowing also the level of satisfaction they had with the technology is needed 

in order to find out if there is a possibility that the device may be extended to 
work with additional remote controls devices or on the other hand if it did not 
work out, this type of technology may need to be avoided. Although nothing 
too detailed required. 

 
• It is useful to determine the reason why they are no longer are using the 

intervention to see if the device was too complex, or is training required rather 
than a new solution. 

 
• To find if the person perceives the intervention as meeting their goals, this is 

accomplished by the trialling of equipment and discussing about the technology 
after the trial period. This opens up the question of whether the self assessment 
tool should be open to multiple intervention sessions where a user is 
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recommended equipment and provides feedback to the tool when after 
recommended equipment has been trialled. 

 
• Therapist do feel there is a need to know if a person prefers to “do things alone 

and experiment” or “have someone else help them” i.e. knowing the blend of 
autonomy and support from others the person wishes to achieve. However this 
requires establishing an interpersonal relationship with the client as well as the 
carers or family members and judging the importance of family members or 
carers for user and what they do for them during the day. Cannot be measured 
well using the tool. 

 
• We can tell if a person is receptive to the use of technology by see if they have 

had previous successes with technology or if they perceive a need for 
technology  

• Instead of finding out if the person has a need for change see if the person is 
open to change 

 
• In terms of know whether if a the person is generally “happy and composed” or 

“sad and anxious” this may have an impact but is not a major focus 
 

• In terms of knowing what a person’s typical routines are this can be useful. 
 

• there is a need to be aware of the family culture within the home 
(In terms of the self-assessment tool what do I need to know in relation to 
family culture? Is there a supportive environment?, Does the user have 
autonomy within the home environment?, This will require too many questions 
and really needs to be observed within the family environment rather than just 
asking the user questions.) 

 
• you do need to know what the supports are within the family or other supports 

that may be available to the person for training purposes, and support 
afterwards as user may not have taken everything in at installation. The level of 
support available for the person affect the choice of ECS technologies 

 
• You do need to know the receptivity of other family member with the 

installation of equipment. For example door openers need a bit of patients or 
people will just end up disconnecting them. 

 
• In terms of needing to be aware of any local funding or grants that the person 

may avail of this is handy to know but may not have a relevance. 
 

• The factors that you have to be aware of within a technology are aesthetics; 
does it have a mainstream appearance, simplicity; is it easy to use and easy to 
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understand how to use it, waterproof, battery life, how things are mounted; are 
they discreet, displays can you see them in the sunlight. rugged if it going to be 
handled roughly, insurance, extended warranty, flexibility of device, can you 
add on more features, options for output text or symbols 

 
• Age-appropriateness is important with ECS equipment. Children are likely to 

prefer colour, while older people may prefer black or duller colours. 
 

• As for the set-up time being important issue there is a mixed opinion between 
the therapists as one feels its not a big concern while the other felt it was very 
important. 

 
• The method used by the therapists to determine if a person may feel self-

conscious in using a piece of technology is to see if client is comfortable in 
using the technology in a home environment but not in a public environment. It 
is a combination of self-report and observation of other behaviours such as first 
reactions, and facial expressions. (This can’t be measured without trialling the 
recommended equipment and so it’s another reason why a self-assessment tool 
may have to provide multiple intervention approaches and build up knowledge 
of each trial.) 

 
• Therapists have said the some technology may cause either fatigue, strain, or 

pain. The use of mouth sticks can be quite straining or any switch if switch is 
selected poorly (such as switch site, mounting position or the type of switch 
itself) can cause strain or even looking at poorly mounted displays if mounted 
low 
(This does not really fit within the tool and its relevance to device selection. 
However it could be useful to provide general around device strain and fatigue 
that could result in pain. Or a general question ask if there was multiple 
intervention approach.) 

 
• Both therapists were not aware of any compatibility issues with ECU 

equipment except for communication technologies such as blue-tooth, radio, 
IR. 

 
• In terms of considering the impacts that new technology will have on other 

members of the home, it is not primary concern except in the case of door 
openers they require patience form others  

• In terms of informing the person of typical repair cost this is important if the 
equipment will be is private funded. (however suppliers have said that most 
equipment is reliable except for external doors) 

 
• When selecting ECS the end user is always present and the supplier is present 

if possible. 
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• Therapists have said that environmental control systems generally confined to 

the home environment but can be seen in clinics settings , day care centres, 
independent living centres respite centres  

 
• The process use by therapist does cover a lot of what has been mentioned 

although it tends to be more an iterative process as various equipment may 
need to be trialled and client monitored. Information gathering may be done 
over stages. By introducing things to people you can get a different picture 
each time. 

 
 
Suppliers 
 

• The role of the supplier varies from just supplying equipment that has been 
prescribed by a health professional to on the other hand where they are heavily 
depended on to provide advice around device selection for an individual. This 
is dependent on the knowledge and experience of the therapist. For the installer 
it is normal to have both the potential ECS user and the therapist present when 
choosing an ECS. 

 
• The characteristics of a technology that an individual should be aware is how 

the equipment is accessed in other words how they are going to control it and 
what can it do for them. (both suppliers seems to misunderstand this question) 

 
• Both suppliers feel that age appropriateness is an important aspect. Young 

people tend to like a more sophisticated device such as a smart phone or an 
iPad where this type of technology is second nature for them. It also allows 
them to do many other things. Whereas an older person it may be more 
appropriate to have less technical interface with a couple of functions. Also for 
young people they may have more of interest in controlling the their 
entertainment systems rather than control and their lights or shut doors. An 
older person is unlikely to have the same desire to control the sky channels and 
more interested in controlling and lights and doors. 

 
• For the supplier/installer the technologies that take considerable set-up time are 

the transmitters. Transmitters need to be customised around the individual 
which may involve creating various pages or grids on it to control all the 
appliances required. Setting up a TV or a telephone can also take long. 
Afterwards people may want to change pre-stored numbers within their 
telephone or change their TV set which will require reprogramming. However 
everything else is straight forward and fixed. 
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• No particular technology itself will cause fatigue, strain, or pain except for 
maybe eyegaze. Fatigue or strain is more related to the persons condition. 
Constant switch activation can cause a problem. The appropriate switch must 
be used and mounted in the correct position so as to allow the least amount of 
exertion for the user to operate. Also this selection method for a devices can be 
an important issue. In terms of strain on the eyes lighting conditions or screen 
size have an impact. (similar response as the therapists) 

 
• Compatibility of technologies is not really too much a problem. There may be 

the occasional TV that may have difficulty recording the infra-red commands 
or an issues with door openers that is not suitable for the structure of the 
building. Infra-red seems to be a quite good standard. 

 
• Generally environmental control systems are used mainly within a persons 

home, although requests can be made the transmitter be set up so that they can 
control devices in alternative locations such as holiday home or a centre that 
they attend. Other possible locations are care homes, hospitals, hospices and 
schools. 

 
• The main structural prerequisite for installing ECS equipment are that door 

lintels (the area above the) must be strong for door operators. Also spurs need 
to be placed in the right place in order to operate door operators, window and 
curtain operators. Also wiring for the elbow push pads (switch to open the 
door) and wiring for the door latch. 

 
• In Ireland infra-red is the main type of environmental control systems used in 

the disability area. However within Europe there are some bus systems used for 
ECS, such as the Siemens EIB bus system and the Z-Wave wireless bus. 
However infra-red is the most cost-effective and reliable. It also has a built in 
safety feature in that if you can't see the technology you can't control it as infra-
red is line of sight control. 

 
• Some aspects of an environment control systems will affect other members of 

the family in particular door openers or door intercom systems. 
 

• Most ECS equipment do not tend to require frequent servicing, but there tends 
to be more of a need for frequent tweaking as people want to do more things 
with their system or add more new devices. However door openers can require 
occasional servicing as doors can swell and stick due to rain. 

 
• Suppliers/installers are not confined to a certain brand of transmitters as they 

are agents for many ECS manufacturers. So its mainly based on what suits the 
users needs and preferences. However suppliers tend to stick to the one door 
opener or window opener etc. that works of them. It saves having to be familiar 
with lots of product or carrying a lot of serviceable parts.  
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• Suppliers have said that the self-assessment tool should be both paper based 

and an online tool but see the online tools as the best way for the user to access 
information and the easiest way to show pictures and details on products. 

 
• Ideally the self-assessment tool should be made so that it as simple as 

reasonably possible and accessible to as many people as possible to use by 
themselves. User may find it difficult to use but a therapists may find it a 
simple tool and a good way to explain the options to the client. 

 
• Tool should display a number of products in the results in order of preference. 

 
• Comprehensive results required  

 
• In terms of the number of questions that a self-assessment tool can ask it 

depends on the client. Rather than being limited on the number of questions it 
should be limited on time to about ½ max. 

 
 

• Suggested that the scope should consider switches and mounting options. 
• Other suggested features that should be included into the self-assessment tool is 

information to help people understand how to get technology. Tool should 
provide locally based information. Such as you may need to first get referred 
by a local GP or therapist. If someone wants to fund it privately then the tool 
could take them directly to information to suppliers where a supplier can 
provide the assessment. 

 
 
Other possible features of the self-assessment tool 
 
 

Features User 1 User2 Therapists1 Therapists2 Supplier1 Average 
score 

Self-browse section 5 3 6 7 6 5.4 

Comparison of products 3 5 6 6 7 5.4 

User ratings 4 6 5 7 1 4.6 

User’s login 6 5 4 5 5 5 

User discussion area 6 3 6 4 2 4.2 
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7 . Evaluation Questionnaires  

Scale 1 to 7 (1: poor, unsatisfied – 7: good, satisfied)  
 
Users who use the tool 
Pre evaluation questions 
 

1. Name of user 
2. Do you have any difficulty controlling equipment at home such as lights, 

windows, curtains, TV, opening and closing doors, answering the front door? 
Yes/no 

3. Do you already use environmental controls within your home? Yes/no 
 

4. How would you rate your awareness or knowledge of environmental controls 
systems 1-7 

5. How good do you think an online self assessment tool could be at assisting 
with device selection for environmental controls? 1-7 

6. How confident would you be that it would provide accurate information? 
7. Do you think an assessment with a therapist would be better for assisting with 

device selection of environmental controls? Yes/no 
8. Do you think, it would be and advantage for you to find out more about 

possible solution before you meet an assistive technology resource person or 
therapist yes/no 

 
Post evaluation questions 
 
How well did the self-assessment tool preform? 

1. How would you rate you knowledge of environment control systems now (1-7) 
2. How well do you think the tool identified correct products for you (1-7) 
3. How well did the tool provide appropriate advice for you (1-7) 
4. How confident are you that you have been provided accurate information? 
5. How would you rate the process of using a self assessment tool to assist in the 

recommendation of Environmental control products? (1-7) 
6. Overall how good do you think the online self assessment tool was at assisting 

with device selection for environmental controls? 1-7 
7. Do you think an assessment with a therapist would be better for assisting with 

device selection of environmental controls? Yes/no 
8. What are the advantages of using this tool for you? Comment  
9. Are there disadvantages with using the tool? Comment  
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Satisfaction level 
 
Can you rate you satisfaction of using the tool with regard to with the following 

10. Being able to access and use the self-assessment tool (1-7) 
11. Satisfaction with completing the questions(1-7) 
12. Satisfaction of the device recommendation and the advice that the tool provides 

you?(1-7) 
13. Overall satisfaction with the tool (1-7) 

 
Post use  

14. How well do you trust that the tool has provided accurate device selection and 
advice(1-7) 

15. After seeing the report from the self-assessment tool would you know what to 
do next or who to contact if you were interested in getting a device? Yes/no 

16. Do you still feel a need for a therapist involvement? Yes/no 
Other possible features 

17. Is there a need for a self-browse section on the self-assessment tool where 
products can be browsed by category, listed and selected? (1-7) 

18. Comparison of products (1-7) 
19. View user ratings on different products or rate and comment on products 

themselves (1-7) 
20. Should the self- assessment tool retain information via a user’s login so that a 

user’s device section results can be later retrieved?(1-7) 
21. A discussion area for users and potential users to talk about issues (1-7) 
22. Are there any other information resources related to ECS that would be useful 

e.g. funding options, programming of transmitters etc.  
23. Do you have any other suggestion or comments to make? 

 
 
Users who don't use the tool (Gold standard) 
Pre evaluation questions 

1. Name of user 
2. Do you have any difficulty controlling equipment at home such as lights, 

windows, curtains, TV, opening and closing doors, answering the front door? 
3. Do you already use environmental controls within your home?, If so what do 

you use or control?  
4. How would you rate you knowledge of environment control systems1-7 
5. How confident are you that you will be provide accurate information? 
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6. Do you think an online tool rather than an assessment with a therapist would be 
better for assisting with device selection of environmental controls? Yes/no 

7. Do you think, it would be an advantage for you to find out more about possible 
solution before you meet an assistive technology resource person or therapist 
yes/no 

 
Post evaluation questions 

1. How would you rate you knowledge of environment control systems now(1-7) 
2. How well do you think the therapist identified the correct products for you? (1-

7) 
3. How well did the therapist provide appropriate advice for you? (1-7) 
4. How would you rate the process of using a therapist to assist in the 

recommendation of Environmental control products. (1-7) 
5. How confident are you that you have been provide accurate information? 

 
 
 
 
 
 

 


