
 

 

 

 

 

DESIGN AND EVALUATION OF VISUAL AND AUDIO CUEING DEVICE 

FOR THE TASK OF SHOWERING 

 

 

by 

 

Michael Vizner 

 

 

 

 

 

 

 

 

 

 

 

 

 

Senior Research Thesis 

Tufts University 

Medford, Massachusetts 

 

 

 

 

 

 

 

 

 

 

 

 

 

May 15, 2011 



-ii- 

 

ACKNOWLEDGMENTS 

 

I owe great thanks to Professor Hannon and Jonathan Evans without their endless support 

and patience this project would not have happened. 

 

Professor Leisk, Sue Ceurvels, and Ryan Stolp thank you very much for sharing your 

time and resources they were essential to the completion of this project.  



-iii- 

 

Acknowledgments ii 

Table of Contents iii 

List of Abbreviations and Initialisms  v 

 

1.0 Introduction 1 

 

1.1 Purpose 1 

1.2 Scope 1 

 

2.0 Background 3 

 

2.1 User Group 3  

2.2 Assistive Technology 3 

2.2.1 Introduction 4 

2.2.2 Augmentative and Assistive Technology 4 

2.2.3 Cognitive Orthotics 4 

2.2.4 Timers 5 

 

3.0 Design Rationale  7 

 

3.1 Presenting Problem 7 

3.2 User Requirements 7 

3.3 Device Features 7 

3.4 Meeting User Requirements 8 

 

4.0 Prototype I 10 

 

4.1 Context 10 

4.2 Construction 10 

4.3 Usability Test 10 

4.3.1 Test 10 

4.3.2 Results 11 

 

5.0 Prototype II 11 

 

5.1 Context 11 

5.2 Construction 11 

5.2.1 Size 11  

5.2.2 Lighting 12  

5.2.3 Sound  13 

5.2.4 Microcontroller 13 

5.2.5 Assembly 14 

5.3 Usability Test 14 

5.3.1 Design 14 

5.3.2 Methods 15 

5.3.2.1 Participants 15 



-iv- 

 

5.3.2.2 Materials 15 

5.3.2.2.1 Consent Materials 15 

5.3.2.2.2 A/V Equipment 15 

5.3.2.2.3 Prototype 2 15 

5.3.2.2.4 Task Performance Scoring Chart 15 

5.3.2.2.5 Debriefing Form 16 

5.3.2.3 Procedures 16 

5.3.2.3.1 Consent 16 

5.3.2.3.2 Structure 16 

5.3.2.3.3 Memory Recall Task 17 

5.3.2.3.4 Audio Cue Task 17 

5.3.2.3.5 Video Cue Task 17 

5.3.2.3.6 Visual and Audio Cueing Device Task 18 

5.3.2.3.7 Debriefing 18 

5.3.2.3.8 Coding 18 

5.3.3 Results 18 

5.3.3.1 Inter-Rater Reliability 18 

5.3.3.2 Friedman 2-way ANOVA by rank 18 

5.3.3.3 Individual Differences 19 

5.3.3.4 Learning Effects 20 

5.4 Discussion 21 

 

6.0 Conclusion 24 

 

7.0 Recommendations for Future Work 26  

 

LIST OF REFERENCES 28   

APPENDIX A. CONSENT MATERIAL  29 

APPENDIX B.  SCORING CHART  35  

APPENDIX C. DEBREFING SCRIPT  36 

APPENDIX D. MEMORY RECALL TASK SCRIPT  37 



-v- 

 

LIST OF ABBREVIATIONS AND INITIALISMS  
 

AT  Assistive Technology 

 

ADL  Activity of Daily Life 

 

AAC  Augmentative and Alternative Comunication  



1.0 INTRODUCTION 

1.1 Purpose 

The purpose of this paper is (1) to educate the reader about assistive technologies (AT) 

and their role in helping individuals with developmental disabilities perform activities of 

daily life (ADL), (2) to explain the shortcomings of current technologies in assisting 

these individuals with the task of showering, and (3) to document the work I have done to 

develop and evaluate an assistive device to support individuals with developmental 

disabilities during the task of showering.  

The idea for this project began during my work in the summers as a vocational 

education advisor in the Tikvah program at Camp Ramah in New England. Tikvah is a 

camping program for adolescents with developmental disabilities. I found myself 

constantly giving the same visual and verbal cues to many of these young adults while 

helping them with their ADLs. Showering was the most difficult task for many of the 

campers. At some point during the summer I realized that a device could be made to 

provide these same cues, removing their dependence on a caregiver. The ability to 

maintain personal hygiene is a bench mark of independence, such a device could 

potentially enable these individuals to reach the next level.  

 

1.2 Scope 

Presented in the first several sections of this paper are explanations of individuals with 

developmental disabilities, assistive technologies, and other methods for assisting 

individuals with developmental disabilities with ADLs. Information in these sections has 

been collected mostly from product reviews and articles in occupational therapy journals. 
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 Presented in the later sections of this paper are the steps I have taken to design an 

assistive device to aid individuals with developmental disabilities with the task of 

showering. These sections include a rationale for my design, details of the construction 

and evaluation of two prototypes, and recommendations for future work. Most of the 

information in these later sections has been generated by me and by my observation of 

human subjects. 
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2.0 BACKGROUND 

 

2.1 User Group 

 

This device is being designed for ambulatory individuals with developmental disabilities. 

Developmental disabilities are lifelong severe disabilities caused by mental and/or 

physical impairments. They may begin at anytime during development—up to 22 years 

of age—and last throughout a person’s lifetime. Individual with developmental 

disabilities have substantial functional difficulties with language, mobility, learning, self-

help, and independent living (US House of Rep., 2010). Developmental disabilities may 

result in sensory processing, motor, cognitive, communication, and 

social/emotional/motivational deficits.  As a result of these difficulties and deficits ADLs 

are more challenging for these individuals. 

 It should be noted that the functional and cognitive abilities of the population of 

individuals with developmental disabilities is very diverse. There are individuals with 

developmental disabilities that can shower independently and would not benefit from this 

device. There are also individuals whose functional and cognitive abilities will be too low 

for this device. This device is intended to aid any individual with the ability to benefit 

from it.  

2.2 Assistive Technology  

2.2.1 Introduction 

ATs include any device that enables an individual with a disability to perform a task that 

they otherwise would not be able to do, or would have great difficulty doing. AT devices 

range from crutches and wheel chairs to computer software. In this section I will discuss 
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the AT that I find pertinent to my project, specifically, augmentative and alternative 

communication (AAC) devices, cognitive orthotics, and timers.  

2.2.2 Augmentative and Alternative Communication Devices 

An AAC device is any device that “compensate[s] for temporary or permanent 

impairments, activity limitations, and participation restrictions of individuals with severe 

disorders of speech-language production and/or comprehension, including spoken and 

written modes of communication” (American Speech-Language-Hearing Assoc., 3005) 

AAC devices can be broken down into low tech and high tech devices.  

 In general low tech AAC devices reduce the abstractness of language by 

representing words and ideas in a more concrete form such as symbols or pictures. A few 

examples in increasing abstractness are tangible symbols, picture board/books, symbol 

communication charts/boards, letter word or phrase boards, and eye blink codes (Miller 

& Scott, 1998). These concrete tokens can then be arranged to form meaningful 

sentences.  

Tangible symbols are three dimensional cards with parts of objects embedded in 

them with the intention of communicating that object or a concept related to it. For 

example the top of a soda can can be used to represent recycling. Tangible symbols are 

particularly interesting because they offer both visual and tactile cues for communication.  

2.2.3 Cognitive Orthotics 

Cognitive orthotics are AT devices that incorporate computers to support memory, 

processing and executive function. They are designed to support planning, task 

sequencing, task switching, self monitoring problem solving, and self initiation. It is 
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important that these prosthesis be adaptable to the individuals needs. (LoPresti et. al., 

2004) 

The Community Integration Suite which is a software package for pocket PCs is a 

good example of a Cognitive prosthetic. It can be used to organize a users day, week, 

month, or year. It turns on automatically and cues users to begin a task, travel to a certain 

location or remember an event or appointment. The device is set up by the individual’s 

caregiver and is very customizable. The Visual Assistant component allows caregivers to 

program a series of multi modal prompts for any task. Custom photos, sound clips, and 

video clips are arranged in the appropriate sequence and used by the individual to go step 

by step through the process. Caregivers have the option of making any step time based to 

advance automatically or provide reminders. This device requires the cognitive ability to 

relate the information on the screen to the task at hand. 

2.2.4 Timers 

For individuals that have difficulty with self initiation and temporal structure the use of 

timers can facilitate task performance by calling attention to themselves. By 

preprogramming timers the individuals deficits are managed by an external device. 

Timers can be used in conjunction with lists of activities or steps of a process. The timer 

reminds the individual that there is something to do and the associated task list tells them 

what to do. Timers are often incorporated in cognitive orthotics (LoPresti et. al., 2004).  

 Amato-Zech et. al. (2006). were able to show that the use of timers was effective 

in increasing on-task behavior for students with attention difficulties. By providing 

students with intermittent tactile feedback the researchers were able to show that students 
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paid better attention in class. This suggests that by consistently “pinging” the student to 

pay attention they were able to increase their attention.  
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3.0 DESIGN RATIONALE 

3.1 Presenting Problem 

Teaching and supporting individuals with developmental disabilities to perform ADLs 

can be challenging due to their range of sensory, motor, perceptual, cognitive, and 

communication deficits. Showering is a multi step process that requires a certain level of 

cognitive and physical competency. Constant sensory input can enhance some 

individual’s confusion and take attention away from the task at hand. Many individuals 

need assistance staying on task and completing all steps necessary for proper showering. 

 There are many AT devices designed to help individuals with the physical 

difficulties of showering but none—to my knowledge—specifically designed or 

adaptable to support the cognitive challenges the task presents.   

 

3.2 User Requirements  

In order to better perform the task of showering users require a reduction in mental 

workload and an increase in sequential and temporal structure. Maximum number of 

modalities of communication should be utilized to increase comprehension. The user 

must be able to easily activate the device. 

  

3.3 Device Features 

To address the problem presented I have designed a device that is a life size two 

dimensional figure of a person divided into seven regions (head, left arm, right arm, 

chest, privates/butt, right leg, and left leg). Each region has the ability to be individually 

illuminated. There are built in speakers used to deliver audio cues. The user initiates the 



-8- 

 

device with the single push of a button. The device lights up a single region of the body 

and provides an audio cue instructing the user to wash that part of their body. This is 

repeated for all of the body regions with an adjustable time delay between each region. 

Figure 1 contains a basic sketch and an operation flow diagram.

 

Figure 1: (a) Basic sketch of device. (b) Operation flow diagram. 

 

3.4 Meeting User Requirements  

The use of checklists as a memory aid is used in many fields to reduce mental load. For 

example, pilots use checklists to help them remember all the things they need to do for 

takeoff and landing. By moving through a checklist the user is able to focus on the 

subtask at hand while being certain that they have completed all necessary steps. This 

device acts as an automated checklist helping the user through the sequence of showering 

without requiring them to recall the sequence from memory.  
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Timers are a useful tool for individuals that have difficulty budgeting or 

comprehending time. Whether set by the user or caregiver, timers, provide chronological 

structure to tasks and serve as reminders for transitions. The use of timers has been 

shown to be effective in self monitoring of task performance (Amato-Zech et. al., 2006). 

Automatically switching between regions will provide temporal structure to the process 

of showering. 

Picture symbols are commonly used as a form of augmented communication 

requiring less cognitive ability than natural language. Audio cues are an effective tool for 

calling the user’s attention to the task at hand. Verbal cues have the ability to 

communicate specific information. Wogalter and Young (1991) showed that when 

simultaneously presented with written and audio instructions subjects performed better on 

tasks then when the instructions were presented separately. By simultaneously presenting 

audio and visual cues together this device will be comprehendible by a wider range of 

users.  
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4.0 PROTOTYPE I 

4.1 Context 

Over the course of the past two years I have built and evaluated two prototypes. The first 

prototype was constructed as a class assignment for OTS-105:Assistive Technology, Fall 

09. As part of the assignment I collaborated with an OT masters student, Sonia Deswal, 

for the semester. 

4.2 Construction 

The first prototype (Figure 2) was made from a single 

3’10” x5’10” piece of triwall cardboard. The human figure 

was generated by tracing having a trace made of myself on 

the surface of the cardboard. For lighting each region was 

covered with wax paper and 5mm white LEDs were 

positioned to shine on to the wax paper to illuminate the 

section. Each region of LEDs was its own circuit and 

attached to a bread board where the operator manually 

switched power between each region. The audio cues were 

presented from a computer. The device was run in a “wizard of Oz” fashion. The audio 

track was played and the operator would manually switch the illuminated region as the 

audio track advanced. 

4.3 Usability Testing 

4.3.1 Test 

Nine individuals from the Morgies Day program at the Goodwill in Boston were selected 

to take part in the assessment of our prototype. The Morgies Day program provides 

Figure 2: Prototype 1 
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vocational education and skills training for individuals with developmental disabilities. 

The test was run in a mock shower environment. Participants were instructed to pretend 

to shower and follow the directions of the device. If they responded well to the test they 

were asked to repeat it with the arm sections and leg sections presented as one section 

each (“wash your arms” instead of “wash left then right”). The device was “formally” 

assessed by user feedback on a post task questionnaire.  

4.3.2 Results 

Task performance varied by individual due to their differences. Six participants were able 

to fill out the questionnaire. Five participants responded that the instructions were very 

easy to understand. Six of them said that it was useful. These results suggested that the 

device was useful but needed improvements. It was clear that the fidelity of the device 

was an issue. I also learned that asking this user group to self report as a means of 

assessment was unreliable and perhaps unfair. I also learned that each limb should be 

presented separately.   

5.0 PROTOTYPE II 

5.1 Context 

Prototype was built this semester as part of my work for ME-92: Thesis. 

5.2 Construction 

5.2.1 Size 

Initially I determined the size of the figure on the device by looking up the ADA 

minimum dimensions for a handicap shower, 36” x 36” (Department of Justice, 2010) I 

assumed that the user would be at the 2/3 position form the back wall and then applied 

these dimensions to the formula suggested by Bridger (2007) to keep the device within a 
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30° visual field. The resulting size was 1.15’. This seemed too small to me I was 

concerned that each body region would become too small and that visual acuity would 

become an issue, i.e. users may have difficulty discriminating between regions, especially 

for individuals with visual impairments. 

 The next consideration was to make the image life size in an effort to have the 

device model its users as closely as possible. I decided to use the anthropometric data of 

the 95% 15 year old boy (Tilley, 1983) to set the height of the device because it best 

represented the population this device was originally designed for. This set the height of 

the figure at 64.4”.  

 Ultimately the size of the figure was limited by the laser cutter’s (discussed 

below) maximum dimension of 24” x 12”. This meant that no region could be greater 

than 2’. The final size of the figure is 46” 

5.2.2 Lighting 

To improve the quality of the lighting of the 

body regions I decided to etch into the surface 

of ¼” acrylic panels, drill holes along the edges 

and insert 3mm blue LEDs. The idea being that 

the light would shine through the acrylic until it 

hit the etching and only illuminate the section 

that was etched (Figure 3). I used a hand sander 

on a 12” x 12” sheet of acrylic and hand drilled the holes into the sides of the panel. I 

then put three LEDs in each side. The results were unsatisfactory, the etchings were not 

deep enough and the lights were not strong enough.  

Figure 3: Front and side view of head panel 
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After several attempts to increase the brightness of the panel I was put in touch 

with Professor Gary Leisk. Using his laser cutter I was able to achieve the depth and 

precision necessary to create a panel for each body region. Professor Leisk also supplied 

me with 12V natural white high power LEDs. The LEDs were attached to the side of the 

panels with painters tape. The combination of these two elements resulted in panels with 

the properties I was looking for.   

5.2.3 Sound 

Audio recordings from the video used in the usability test (described below) were 

converted to .WAV files and played from a WaveShield sound card attached to the 

Arduino microcontroller (described below) the signal was sent through a 12V amplifier 

and played through passive speakers. 

5.2.4 Microcontroller  

To integrate the visual and audio cues I used an Arduino micro controller powered by a 

12V power supply. The Arduino was connected to the WaveSheild to control the audio 

play back. To control the visual cues 

each channel of the controller was 

attached to a transistor that acted as a 

switch for their respective body 

region. The schematics are presented 

in Figure 4.  

 

 

 

Figure 4: Electronic schematics 
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5.2.5 Assembly 

The acrylic panels were mounted to a 2” thick piece of extruded 

polystyrene (XPS) rigid foam insulation using gorilla tape. This 

material was selected for its light weight and rigidity. More tape 

was placed behind each panel so that the background would be 

black. Holes were punched to run the wires from each panel to the 

back of the device. The speakers were placed on the ground and the 

additional electronics were left hanging on the back side of the 

device.  

5.3 Usability test 

5.3.1 Design 

After the first usability test I learned that I needed a better method of assessing the 

device. Additionally the fact that this project was no longer part of a class I would need to 

go through the IRB process to be able to run tests on human subjects. I knew that I would 

not be able to test the device in the shower and that it would be extremely difficult to get 

any sort of information on how subjects currently perform the task of showering. So I 

decided to evaluate the device in terms of its ability to communicate actions related to 

body parts.  

 I developed a body part identification task (described in the procedures section) 

and chose four conditions that I felt would provide good points of comparison and some 

relation to real world techniques. The memory recall task and video task are meant to 

simulate the real world scenarios of the user being left on their own to shower and the 

user having someone stand in front of them in the shower and mirror the desired action 

Figure 5: Prototype 2 
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respectively. The audio task is meant to stand as a control for the device task. Any 

difference between the two can be ascribed to the visual cues associated with the device.  

5.3.2 Methods 

5.3.2.1 Participants 

Testing was facilitated by Sue Ceurvels the head of the OT dept at LABBB collaborative 

in Lexington, a special needs high school program.  There were 5 participants. (4 male; 

age 16-20, developmental age 4-10) 

5.3.2.2 Materials 

5.3.2.2.1 Consent materials 

Two forms were sent home to the parents of all of the potential candidates. One was a 

letter explaining the study the other was a permission form. When the participants arrived 

at the study they were read an oral consent form explaining the study, explaining that 

they could terminate their participation at any time, and asking their permission to be 

video taped. The form was written as simply as possible and scored a Flesch-Kincaid 

grade level score of 5.8. The oral consent form was signed by a witness for every 

participant. There was an additional short written signed by each of the able participants. 

All of the consent forms can be found in Appendix A. 

5.3.2.2.2 Audio/visual equipment 

A projector and speakers were attached to a computer to present both the visual and audio 

conditions. A video camera was set up to record the participants’ trials.  

5.3.2.2.3 Prototype II 

Prototype II as explained above was used in this study for the device condition. Figure 5 

is an image of the device. 
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5.3.2.2.4 Task performance scoring chart 

In order to assess the participant’s I developed my own scoring chart. In order to give 

participants the most opportunities to succeed (Giles & Wilson, 1988) for each body part 

on each condition a participant can get one of three scores (0 Cue did not elicit response, 

1 Cue elicited partial response, 2 Cue elicited correct response). The scoring chart can be 

found in Appendix B. 

5.3.2.2.5 Debriefing form 

At the end of the study participants were read a debriefing form thanking them for their 

participation and reminding them that they could ask any questions or voice concerns at 

any time.  This form scored a Flesch-Kincaid grade level score of 6.6. The debriefing 

form can be found in Appendix C. 

5.3.2.3 Procedures 

5.3.2.3.1 Consent 

Participants were welcomed one at a time outside of the testing area with a witness 

present. The oral assent/consent form was read and all questions were answered.  The 

investigator and the witness will signed the oral assent/consent form. The witness and the 

participant signed the short written assent/consent form. 

5.3.2.3.2 Structure 

Participants participated in four body part identification tasks the order of these tasks was 

randomly assigned. The four tasks included recalling instructions from memory, 

receiving instructional cues from a voice recording, receiving instructional cues from a 

videotape, and receiving instructional cues from the visual and audio cuing device. In all 

four tasks participants were asked to touch their head, chest, arm, other arm, leg, other 
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leg. Participants were asked to stand for the duration of each task. Participants were asked 

to perform the tasks alternating between this order mentioned above and the reverse order 

to minimize task learning. Each task lasted approximately 45 seconds. Participants had 

the opportunity to take a short (not exceeding three minute) break between each activity. 

The participants were videotaped in all four tasks and their performance was scored later 

by three raters.  

5.3.2.3.3 Memory recall task 

The experimenter stood in front of the participant and instructed them to touch each one 

of the listed body parts. While giving the instruction the experimenter showed the 

participant the expected behavior. After the task was explained the participant had 45 

seconds to complete the task. The script used by the experimenter can be found in 

Appendix D. 

5.3.2.3.4 Audio cue task 

For this task a voice recording was played for the participant. The recording said “Hello 

and thank you for participating in this study. I am going to tell you to touch six different 

parts of your body. Please touch each part of your body as soon as I tell you to.  Touch 

your each of the six listed body parts separated by 5 seconds. Thank you for following 

directions. You can take a break or move on to the next activity” The participants were 

instructed to “follow the directions that you hear”. 

5.3.2.3.5 Video cue task 

For this task participants were presented with a video. The video had  the same audio 

track as the audio cue task. The video was of a man performing the task. The participants 

were instructed to “follow the directions that you see and hear”. 
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5.3.2.3.6 Visual and audio cueing device task 

For this task participants were positioned in front of the visual and audio cuing device. 

The audio track was the same as the one presented in the audio cue task. The part of the 

device corresponding to the audio cue remained illuminated for 5 seconds between each 

cue. The participants was instructed to “follow the directions that you see and hear”. 

5.3.2.3.7 Debriefing 

After the participant completed all four tasks they were asked “How old are you?” and  

“which activity did you like the best?” Finally the participant was thanked for their 

participation and had the debriefing script read to them.  

5.3.2.3.8 Coding 

The video was reviewed and scored by three independent raters. The data was compiled 

and analyzed as the average of each data point. 

5.3.3 Results 

5.3.3.1 Inter-Rater reliability 

Raters seemed to be in close agreement with each other over the data. There was 74% 

total agreement between raters (i.e. all three of them agreed on any given data point). 

There was an 82% perfect match rate (i.e. 82% of the possible matches between any two 

raters were matches).  

5.3.3.2 Friedman 2-way ANOVA by rank 

The Friedman 2-way ANOVA by rank (χ² = 6.54, df = 3, p = .088) showed that there was 

an 8.8% chance that the differences between each test condition were caused by chance. 

Figure 6 presents the medians of each of the conditions. The video condition appears to 
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be the most effective, followed by the audio condition, followed by the device condition, 

followed by the memory condition. It should be noted that the results of this statistical 

test do not provide any information on the relationship between any two categories or sets 

of categories. 

 

5.3.3.3 Individual differences 

Due to the diversity of my small participant pool I found it helpful to examine each 

participants performance independently and Identify trends between participants. Figure 

7 shows all five participants performance scores on each of the conditions. 

Figure 6: Median Condition Values 
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Figure 7: Participant Performance 

 

5.3.3.4 Learning effects 

Because participants were asked to complete the same task four times there is a concern 

that they may learn the task and begin doing it from memory instead of when they are 

cued from the task. Figure 8. Arranges participants’ performance scores in the order ther 

completed the tasks. There was only one clear case of learning effects in participant 2. 

During his trial he began to do the task faster than 5 second delay between each region in 

all conditions.   
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Figure 8: Learning Effect 

 

5.4 Discussion 

Despite the small sample size this data set turned out to be a descriptive evaluation of the 

device and of the evaluation itself. It is important to note the fairly high inter-rater 

reliability scores. These scores help validate claims made about the data by proving that 

they are not just one person’s interpretation of the events or that the data is not just a 

collection of random numbers.  

 By combining the results from the Friedman 2-way ANOVA by rank and Figure 6 

we find that the video condition is the most effective, followed by the audio condition, 

followed by the device condition, followed by the memory condition. The fact that the 

audio condition out ranked the device condition points out that there must be something 

inherently confusing about the device. The device uses the same sound files as the audio 

condition so any change in the score, in this case s decrease, must be associated with the 

visual aspect of the device. 
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 By considering the data on a case by case basis we get a more detailed 

understanding of the data. The population is quite heterogeneous, which makes sense 

considering their developmental ages range from 4-10. It appears that the participants 

who did better on the device condition also did relatively better on all of the other 

conditions. This points towards the idea that the ability to benefit from the device is 

limited by the participants cognitive ability and suggests that a more specific user group 

be identified.  

 The general shape of the lines in Figure 8 suggests that participants had difficulty 

paying attention at the beginning and end of their session. Further review shows that this 

is just a coincidence. The data points in the center for three of them happen to be the data 

points for the video condition. Unfortunately this is an effect of not being able to do a 

completely counterbalanced random sampling.  

 Anecdotal evidence from the video recordings shows that attention did play a role 

in task performance. Several participants were distracted by things going on around them. 

In one case the participant 3’s teacher who had been in the room left and his attention 

clearly followed her. Participant 5 spotted a box of ego waffles in the back of the room 

and became fixated on it spending the rest of the session leaving the testing are and 

staring the box. Despite participant 5’s extreme attention deficits he performed relatively 

well in the video condition. This raises the question what is it about the video condition 

that can cut through these individuals difficulties and hold their attention? Is it the 

constant visual stimulus? Or perhaps watching it reminds them of watching TV or movies 

which perhaps they enjoy. 
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 A limitation of this study is the transferability of this data to the shower. 

Showering is a very context based activity and there are many other factors involved than 

just identifying your body parts. If body part identification was difficult how will the 

device be able to communicate the difference between washing and rinsing? 

 Taking a look again at the range of developmental ages points out the fact that not 

everyone can be expected to shower on their own and that perhaps a new participant pool 

should be tested. A four year would not be left to bath themselves, so how could it be 

expected of someone developmentally equivalent to a four year old be. 
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6.0 CONCLUSION  

The ability to maintain personal hygiene is a bench mark of independence and a task we 

take for granted. However for individuals with developmental disabilities some or many 

ADLs may be difficult as a result of motor, cognitive, communication, and/or sensory 

processing deficits. There are many devices designed to support these individuals with a 

range of ADLs. However, when it comes to the task of showering there seems to be a 

lack of AT devices designed to work for the shower. 

 By assessing the general needs of the population—task structuring and temporal 

support—and borrowing concepts from existing AT devices—checklists, timers, AAC—I 

developed a concept for an AT device dedicated to showering (Figure 1).  By developing 

a low fidelity prototype and running an informal usability test I found that the concept 

had some potential for success but that it needed to be of higher fidelity and I needed a 

better way to evaluate it.  

 The second prototype was certainly of higher fidelity and the evaluation was more 

formal. However the results were not as promising. The device proved to be inherently 

confusing to the participants. It is important to note that this test also had its limitations. 

The task was not directly about showering and the environment in many cases was 

distracting.  

Upon further review of the data from both of the usability tests I realized that the 

disconnect between the results of both tests was not necessarily a function of the device 

but more so of those who were being tested. There were more high functioning 

individuals in the first test group than the second. This points out a point that I had 

overlooked and that I also realized from within the second study alone. That is had not 
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taken into account just how wide a range of function this population has. As LoPresti et. 

al. (2004) and many others in the field stress the most important thing about selecting an 

AT is that it be chosen for the individual given their specific needs. I began designing and 

testing my device on the population in general, hence mixed results. While there are a 

wide range of improvements that I could make and add directly to my device, the best 

approach will be to find a way to make my device modular. From there I should define 

smaller user groups and design to their specific needs, as opposed to designing one thing 

for a very diverse population.   



-26- 

 

7.0 RECOMMENDATIONS FOR FUTURE WORK 

The results of testing the second prototype has made clear what types of changes should 

be made to the device. It seems that the clarity of the action aspect of what the device is 

trying to communicate is lost. Perhaps some sort of motion is required to communicate 

the action of washing or in the test case touching. One potential remedy is to put action 

specific symbols on each regions of the device and focus the light on the action symbol 

you want the user to perform. For instance if there was an image of a bar of soap making 

suds in the negative space of the etchings the combination of the  etched image of the 

body part with the image of the action symbol could make the device easier to understand 

It was clear that some participants had difficulty paying attention to the task and 

thus did poorly on them. The success of the video may imply that constant visual stimuli 

(received inherently by watching television) can aid in maintaining attention. A few 

recommendations for making the device more attention grabbing would be to have the 

light sweep across and either fill up the region that is being washed or empty out from it. 

Not only would this add constant visual stimuli but it could also act as a visual timer 

letting the user know how much longer they have to wash the part of the body they are 

on.  The region that is being shown would have lights that pulse, the constant change 

could also grab attention.   

Perhaps playing music while they perform the task could help as well, the delay 

between cues was confusing for some participants. Granted, in the shower washing your 

arm takes significantly more time than touching it, so the device would have to be 

sensitive to not being too distracting. 
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Another option is to make the device more interactive. If the device requires user 

input to move on to the next step and alerts the user when it does not receive the 

information it needs this will force the user to pay attention to the device potentially 

having greater results. 

In considering future changes to the device it would be a shame to overlook just 

how well the video condition worked. Perhaps the solution to the problem I have 

presented in this report is simply to put a television in the shower. Or somehow 

incorporate or incorporate the feeling of watching a television into the device.  

Another potential way to improve task performance would be to spend some more 

time training the individual with the device, the current method is just to tell them to 

follow directions. This device is new to them and they have probably never seen anything 

like it. They must first learn what it is and how to use it in order to use it effectively.  

I have mentioned several ideas that could be utilized in future designs, however 

the most important addition to this device is to either make it modular in some way or 

identify a more specific user population.  
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APPENDIX A. CONSENT MATERIAL 

 

PARENT LETTER 

 

Dear Parent / Legal Guardian, 

  

 

My name is Michael Vizner, I am a senior in the undergraduate Engineering 

Psychology program at Tufts University. I am currently developing an assistive 

technology device that provides sequencing and temporal support for the task of 

showering. As part of my project I am conducting a research study with Susan Ceurvels, 

Occupational Therapy Dept. Head, at the LABBB Collaborative on date of study to 

determine the effects of different types of cues. There will be no actual showering in this 

study. I am writing you to request your permission to include your child in my research 

study. Attached are two copies of the parent/ legal guardian permission form, which 

outlines the study in detail. Please read it over carefully and sign only if you agree to 

have your child participate in the study. Please have one of the forms returned to primary 

person responsible for child at school by one week before the study. The other copy is for 

you to keep. If you have any questions, concerns, or would like more information feel 

free to contact me.  

 

 

Thank you for your consideration, 

 

 

 

Michael Vizner 

Tufts ’11  

BS Engineering Psychology 

Michael.Vizner@tufts.edu 

561-715-9102 
  

mailto:Michael.Vizner@tufts.edu
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Engineering Psychology Dept. 

Tufts University 

Medford, MA, 02155 
  

PARENT/LEGAL GUARDIAN PERMISSION FORM  

FOR PARTICIPATION IN RESEARCH STUDY 

 

STUDY TITLE: Efficacy of Visual and Audio Cuing Device 

 

INVESTIGATOR: Michael Vizner 

 

BACKGROUND AND PURPOSE: I am asking you to allow your child to take part in a 

research study to support my senior research thesis. I am developing an aid for 

individuals with special needs to shower with greater independence. By providing a 

sequence of visual and audio cues the device will breakdown the task of showering and 

provide temporal structure. This study has been designed to test the effects that different 

types of cues have on an individual’s ability to identify parts of their body.  

 

PROCEDURES:  This study will take place in an empty room at the LABBB 

Collaborative. During the study your child will be asked to perform a task four times. In 

each task they will be asked to touch their “head”, “chest”, “arm”, “other arm”, “leg”, and 

“other leg” in various orders. Each task will vary by the manner in which the instructions 

are given. The four manners in which the instructions will be given are as follows: 

 Your child will be presented with all of the task instructions by the experimenter 

and then asked to perform them all at once. 

 Your child will be asked to follow the task instructions as they are presented from 

a voice recording. 

 Your child will be asked to follow the task instructions as they are presented by 

an actor in a video. 

 Your child will be asked to follow the task instructions as they are presented by 

the prototype of my device. 

The tasks will not necessarily be carried out in this order. Your child will have an 

opportunity to take a short break between each task. Your child will be videotaped 

throughout their participation in this study. The purpose of videotaping this study is to 

ensure a proper scoring of their performance. The study will take less than fifteen 

minutes. 

 

CONFIDENTIALITYAND RISK:  There are no risks associated with participating in 

this study. Your child’s name will not be connected with their video recording. All video 

recording will be kept in a password protected file. Only members of my research team 

will see the videos.  

 

WITHDRAWL OF PARTICIPATION: You may withdraw your permission for your 

child to take part in this study by contacting Michael.Vizner@tufts.edu before date the 

study will be held. Your child will be able to terminate their participation at any point 

mailto:Michael.Vizner@tufts.edu
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during the study. The study will stop if your child becomes agitated or frustrated. There 

will be no negative repercussions for early termination of participation.  

 

COSTS BENEFITS TO YOUR CHILD: Your child’s participation in this study will be 

at no cost to them. Your child will not directly benefit from this study. The data collected 

from your child’s participation will influence the design of the device. A well designed 

device would greatly benefit the special needs community by empowering individuals to 

reach a higher level of independence in the shower. 

 

REQUEST FOR MORE INFORMATION: Your child will be allowed to ask 

questions before, during and after their participation in the study. If you have any 

questions concerning your child’s participation in this study, or would like to learn more 

about this project contact Michael.Vizner@tufts.edu.  This study has been approved by 

the Institutional Review Board (IRB) at Tufts University, if you have further concerns 

you may contact the IRB administrator, Yvonne Wakeford, by calling (617)-627-3417. 

 

SIGNATURE: I confirm that I understand the purpose of the research and the study 

procedures. All of my questions have been answered and I understand that I may ask 

further questions by contacting the investigator. I understand that I have the right to 

withdraw my permission any time before date the study will be held and that my child 

may terminate their participation at any time during the study without prejudice. I have 

read the parental/legal guardian form. I understand that my child will be videotaped 

during this study. I give permission for my child to take part in this research study.  

 

_____________________________________ 

Your child’s name printed 

 

 

I grant permission for my child to be videotaped                          YES     NO    

Initial__________ 
 

The video will not be connected to your child’s name or information. The video will be used viewed by 

three research associates who will score your child’s performance on the research tasks. 

 

 

 

_____________________________________ 

Your name printed 

 

 

_____________________________________     _________________ 

Your signature          Date 

 

 

 

_____________________________________     _________________ 

Signature of person obtaining consent      Date 

mailto:Michael.Vizner@tufts.edu
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Engineering Psychology Dept. 

Tufts University 

Medford, MA, 02155 
  

ASSENT/CONSENT TO PARTICIPATE IN RESEARCH STUDY 

Oral Assent/Consent (to be used in conjunction with short form written 

assent/consent) 

 

STUDY TITLE: Efficacy of Visual and Audio Cuing Device 

 

INVESTIGATOR: Michael Vizner 

 

BACKGROUND AND PURPOSE: Today I need your help to do some of my school 

work. I am making a machine that will help people like you shower by themselves. I want 

to see how you follow different types of directions. By letting me video tape you do some 

activities you will help me learn about giving directions.  

 

PROCEDURES:  There are four activities for you to do. In all of the activities you will 

be asked to touch parts of your body, like your head or your leg. In each activity you will 

get directions from a different place. You will get directions from me. You will get 

directions from a CD. You will get directions from a video tape. And you will also get 

directions from a machine. You might not get the direction in that order. If it is ok with 

you I will be videotaping you while you do the activities so that I can remember how you 

followed directions. This will take less than 15 minutes 

 

CONFIDENTIALITYAND RISK:  Nothing bad or scary will happen to you during the 

activities. Only people working on my project will see your video and they will not know 

your name or who you are. 

 

WITHDRAWL OF PARTICIPATION: If you want to stop doing an activity at any 

time please tell me and we will stop the activity. If you stop in the middle of the activity 

nothing bad will happen.  

 

COSTS BENEFITS TO YOU: You will not lose or miss anything by doing these 

activities. You will not get anything doing these activities. You will help me learn what 

the best way to give directions is by doing these activities. This will help me make a 

machine that will help people like you shower by themselves. 

 

REQUEST FOR MORE INFORMATION: You can ask questions before, after, and in 

between activities. If you have more questions after you leave you can ask your teacher 

or parents and they can ask me. Do you have any questions? 

 

SIGNATURE: I confirm that the purpose of the research, the study procedures, the 

possible discomforts of participating in the study, and the benefits of the study have been 

explained to the participant. All of the participant’s questions have been answered. The 

participant has agreed to participate in the study.  
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_____________________________________     _________________ 

Signature of Person Obtaining Assent/Consent     Date 

 

 

 

The participant agrees to be videotaped  YES   NO   _________________

  

           Initial 

 

 

 

________________________ 

Witness Name Printed 

 

 

________________________                                    _________________   

Witness Signature        Date 
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Engineering Psychology Dept. 

Tufts University 

Medford, MA, 02155 
  

ASSENT/CONSENT TO PARTICIPATE IN RESEARCH STUDY 

Short Form Written Assent/Consent (to be used in conjunction with oral 

assent/consent form) 

 

STUDY TITLE: Efficacy of Visual and Audio Cuing Device 

 

INVESTIGATOR: Michael Vizner 

 

Short-Form Written Assent/Consent 

 

I confirm that the researcher has explained the elements of informed assent/consent to the 

participant. 

 

The subject knows that their participation is voluntary, and that they may choose to 

terminate participation at any time during the study. The purpose of the research as well 

as the risks and benefits have been explained to the participant. The participant 

understands that the data collected is confidential and will be handled appropriately. 

 

 

 

 

_______________________________ 

Witness Name 

 

 

_______________________________     __________________ 

Witness Signature       Date 

 

 

 

 

_______________________________ 

Participant Name 

 

 

_______________________________     __________________ 

Participant Signature       Date 
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APPENDIX B.  SCORING CHART 

 

TASK PERFORMANCE SCORING CHART 

 

Participant #:_____ 

 

Task ID #:_____ 

 

Rater #:_____ 

 

 

Body Part: 

Cue did not elicit 

response 

Cue elicited 

partial response  

Cue elicited 

correct response  

Head    

Chest    

Left Arm    

Right Arm    

Left Leg    

Right Leg    

 

 

Age:_____________ 

 

Preferred task: _________________  
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APPENDIX C. DEBREFING SCRIPT 

 

Engineering Psychology Dept. 

Tufts University 

Medford, MA, 02155 
  

DEBRIEFING FORM SCRIPT 

 

STUDY TITLE: Efficacy of Visual and Audio Cuing Device 

 

INVESTIGATOR: Michael Vizner 

 

Thank you for participating in this study. By doing these activities today you have helped 

me learn how to give good instructions. You have also helped me learn more about the 

machine that lights up and talks. I hope that what I learn today will show that it is easier 

to follow instructions when you can see and hear them. 

 

The video recording of you will not be shown to anyone except for the people I work 

with. If you have any questions or worries about the study you can ask your teachers or 

parents and they will be able to ask me. Thank you again for participating in this study. 
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APPENDIX D. MEMORY RECALL TASK  SCRIPT 

 

STUDY TITLE: Efficacy of Visual and Audio Cuing Device 

 

INVESTIGATOR: Michael Vizner 

MEMORY RECALL TASK SCRIPT 

 

 “I am going to give you six instructions. When I am done giving all of the 

instructions I want you to do each one in order. First touch your head [both hands open 

touching top of head][wait 5 seconds].  Then touch your chest [both hands open touching 

center of chest][wait 5 seconds]. Then touch your arm [right hand open placed on left 

bicep] [wait 5 seconds]. Then touch your other arm [left hand open placed on right bicep] 

[wait 5 seconds]. Then touch your leg [both hands open right hand placed on right 

quadriceps and left hand placed on right knee] [wait 5 seconds]. The last instruction is to 

touch your other leg [both hands open left hand placed on left quadriceps and right hand 

placed on left knee] [wait 5 seconds]. That is all of the instructions now it is time for you 

to do it.” 

 

[Wait 45 seconds] 

 

 “Thank you for following the directions. You can take a break or move on to the 

next activity” 

 

 

REVERSED SCRIPT 

 

 “I am going to give you six instructions. When I am done giving all of the 

instructions I want you to do each one in order. First touch your leg [both hands open left 

hand placed on left quadriceps and right hand placed on left knee] [wait 5 seconds]. Then 

touch your other leg [both hands open right hand placed on right quadriceps and left hand 

placed on right knee] [wait 5 seconds]. Then touch your arm [left hand open placed on 

right bicep] [wait 5 seconds]. Then touch your other arm [right hand open placed on left 

bicep] [wait 5 seconds]. Then touch your chest [both hands open touching center of 

chest][wait 5 seconds]. The last instruction is to touch your head [both hands open 

touching top of head][wait 5 seconds]. That is all of the instructions now it is time for you 

to do it.” 

 

 

 

[Wait 45 seconds] 

 

 “Thank you for following the directions. You can take a break or move on to the 

next activity” 

 


