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Abstract
Long-term cognitive deficits resulting from traumatic brain injury (TBI) can profoundly impact a
person’s role competence and ability to perform daily activities (AOTA, 2014a). Mobile
technologies, including smartphones and tablets, have shown potential as effective compensatory
aids for memory and executive functioning in individuals with TBI (Waite, 2012). A website was
created to provide caregivers tools to independently select, program, and use Apple iOS devices
with TBI survivors. The website featured five tutorials for iOS applications, one tutorial for an
10S accessibility feature, and tips for teaching application use to individuals with TBI. It also
included general information on the effects of TBI and ways iOS devices might be adapted for
TBI survivors. The website was piloted with five people to assess its effectiveness. Piloters
completed a quiz on website content and provided feedback and suggestions for expansion.
Resources that encourage using everyday technology to improve the match between a person’s
abilities, the environment, and occupational demands may help individuals with TBI increase
occupational engagement and performance.
Keywords: applications, caregivers, compensatory aids, everyday technology, executive

functioning, memory, mobile applications, mobile technology, TBI, traumatic brain injury
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Traumatic brain injury (TBI) can result in long-term cognitive deficits that have profound
impacts on a person’s role competence and ability to perform daily activities (American
Occupational Therapy Association [AOTA], 2014a). Deficits in memory and executive
functioning are common TBI symptoms, with compensatory approaches needed to overcome
their impact and improve an individual’s functional performance in activities (AOTA, 2014a).
Mobile technologies in the form of smartphones, tablets, and similar touchscreen devices show
potential as effective compensatory aids for memory and executive functioning impairments in
individuals with traumatic brain injury (Waite, 2012). These devices have the advantage of
widespread use. A recent survey found that 56% of all U.S. adults now have smartphones
(Smith, 2013) and it has been predicted that ownership of these devices will rise exponentially
over the next decade, eventually outnumbering traditional computers 2 to 1 (Gens, 2011). The
number of mobile applications (apps) available for these devices is expected to grow similarly,
especially in currently untapped areas such as healthcare (Gens, 2011). This paper describes a
project for a website to teach caregivers how to implement mobile applications as compensatory
cognitive tools for individuals with TBI, featuring step-by-step tutorials and tips based upon
occupational therapy cognitive rehabilitation approaches.

Background
Impacts of TBI

TBI is a serious health issue, often resulting in long-term or permanent disability (Centers
for Disease Control and Prevention [CDC], 2010). It is estimated that of the 1.7 million people
sustaining TBIs annually in the U.S., 80% are treated in emergency rooms and 275,000 require
hospitalization (CDC, 2010). Approximately 80,000 to 90,000 of these injuries result in

permanent disabilities (Thurman, Alverson, Dunn, Guerrero, & Sniezek, 1999), though the long-
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term impact depends to some degree on severity. TBI can be categorized by severity as mild,
moderate, or severe based on several scales, most notably, the Glasgow Coma Scale (GCS)
which measures level of consciousness following injury using eye opening, verbal, and motor
responses (Teasdale & Jennett, 1974).

Slow processing speed, attention deficits, memory problems, reduced verbal fluency, and
impairments in executive functioning are common cognitive problems associated with mild to
severe TBI (Finnanger et al., 2013; Frencham, Fox, & Maybery, 2005; Mathias & Coats, 1999;
Yim, Babbage, Zupan, Neumann, & Willer, 2013). In a longitudinal study of the neurobehavioral
effects of TBI on 59 individuals, Lippert-Gruner, Kuchta, Hellmich, and Klug (2006) measured
participants’ cognitive symptoms 6 and 12 months post-injury, identifying numerous long-term
cognitive and behavioral impairments that remained stable 12 months post-injury, including
deficits in memory and executive functioning. Chronic cognitive deficits in individuals with TBI
often disrupt their ability to resume meaningful roles and independently engage in occupations
such as work, maintaining a household, money management, and driving (Erez, Rothschild,
Katz, Tuchner, & Hartman-Maeir, 2009; Perna & Loughan, 2012; Sherer et al., 1998). Poor
functional outcomes have been associated with TBI including unemployment, re-hospitalization,
and lower life expectancies (National Institute on Disability and Rehabilitation Research, 2013).

TBI-related cognitive deficits often persist past the continuum of care individuals
currently receive in the United States. The average length of stay for individuals with TBI in
2011 was 21 days in acute care and 25 days in rehabilitative care (Traumatic Brain Injury Model
Systems National Data and Statistical Center, 2012). Mellick, Gerhart, and Whiteneck (2003)
found that out of 1,059 individuals with TBI discharged from an acute care setting, less than half

received treatment after leaving the hospital. Corrigan, Whiteneck, and Mellick (2004) found
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that out of 1,802 individuals with TBI, most reported having unmet needs related to cognitive or
emotional impairments one year post-injury.

Cognitive and behavioral impairments in individuals with TBI have impacts on the well-
being of their caregivers as well. Marsh, Kersel, Havill, and Sleigh (2002) used various
questionnaire-based assessments to measure caregiver burden in 52 caregivers of people with
TBI six and 12 months post-injury. The researchers found that cognitive and behavioral
impairments played a much larger role in caregivers’ reported distress than physical injuries did,
with over a third of the caregivers experiencing clinically significant levels of depression and
anxiety (Marsh et al., 2002). Machamer, Temkin, and Dikmen (2002) reported similar findings in
a cross-sectional study of 180 relatives of individuals with TBI; negative experiences by most
participants were associated with their family member’s level of cognitive impairment
(Machamer et al., 2002). Gan, Gargaro, Brandys, Gerber, and Coschen (2010) found the need for
education, training, and strategies for dealing with changes in cognition following TBI is high
among caregivers. Gan et al. (2010) identified that caregivers wanted easily accessible, concrete,
and practical information related to brain injury, including what they can do to help a TBI
survivor. The following section discusses instruction methods caregivers may use to help a
person with TBI learn strategies to increase independence and occupational engagement.
Systematic Instruction Techniques that Facilitate Learning in Individuals with TBI

Systematic Instruction (SI) is a method of direct instruction specifically created to
facilitate learning, maintenance, and generalization of knowledge, facts, and skills in individuals
with cognitive impairments (Sohlberg & Turkstra, 2011). SI provides instructional methods
designed to help this population learn more efficiently based on specific and practical techniques

for teaching multistep procedures, and the use of external aids to compensate for deficits
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(Sohlberg & Turkstra, 2011). SI guidelines assist clinicians and caregivers instruction based on
the learner’s characteristics including the person’s familiarity with the device, short and long-
term memory impairments, and ability to problem solve. Careful selection of the device based on
familiarity, key cognitive challenges (such as deficits in memory and learning), and
environmental factors (such as physical and social) are other things to consider when training
with use of electronic devices and strategies in individuals with TBI (Sohlberg & Turkstra,
2011). Sl also emphasizes that accurately analyzing and selecting the desired outcomes will
assist in the best learning outcomes (Ehlhardt et al., 2008).

Erhlhardt and colleagues (2008) performed a literature review of over 20 years of
research on neuropsychological interventions and instructional practices for people with TBI
(Ehlhardt et al., 2008). Their review suggests that Sl is the most effective instructional approach
for teaching individuals with TBI, including the use of technology. Further, they found that Sl
methods included meaningful targets, active learner engagement, careful training plans, and
errorless learning (EL). Another study found that participants with TBI who were trained with an
Sl approach to use a personal digital assistant (PDA) showed greater maintenance and
generalization with PDA use at a 30 day follow-up evaluation than those taught with
conventional trial-and-error methods (Powell et al., 2012).

Systematic Instruction Techniques

A main tenet of Sl is that learning occurs in three basic phases: acquisition,
generalization, and maintenance (Sohlberg & Turkstra, 2011). Determining the outcomes and the
individual’s phase of learning is necessary for designing the best teaching approach.

The acquisition phase is when the individual is acquiring a new skill or information. It

focuses on minimizing learner errors and moving from massed to distributed practice (Sohlberg
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& Turkstra, 2011). EL is typically important during initial exploration and learning because
people with memory impairments remember their own mistakes better then they remember
corrections to their mistakes (Gillen, 2009). Massed practice ensures mastery of specific
component steps of a task through high volume, repetitive practice of the same skill. Distributed
practice breaks up practice into a series of shorter sessions, where the time between practices
gradually increases (Sohlberg & Turkstra, 2011). For example, if procedures are the desired
outcome, such as how to independently access an app on a smartphone, providing the learner
with methods for encoding the information into memory may help. Encoding strategies may
include asking the learner to verbalize the actions they are taking for each step, rehearsing
without the device, and problem solving with assistance from the trainer (Sohlberg & Turkstra,
2011). After mastery of initial steps, the caregiver or teacher should consider whether mass or
distributed practice would ensure acquisition of the task or procedure. Again, the method will
differ based on the desired task outcome (Sohlber & Turkstra, 2011). For example, highly
procedural, low-cognitive demand tasks may be taught best with distributed practice where the
learner is diverted temporarily and then asked to revisit the process (The Center on Brain Injury
Research and Training, 2012). By comparison, learning more complex tasks may require massed
(i.e., repetitive) practice until each step, and then the sequence of those steps, are mastered
(Ehlhardt et al, 2008).

During the generalization phase, after initial basic steps have been mastered, the
caregiver should vary task or environmental factors. Fading support and asking the person to
practice in different environments helps elicit retention and fluency, with the individual
performing the task, or parts of the task, efficiently on their own (The Center on Brain Injury

Research and Training, 2012). Throughout generalization, it is important that the caregiver offer
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ample support and reinforcement of learned skills. Asking the learner to problem solve, with
caregiver assistance, or asking them to judge their own performance will assist in developing
insight and problem solving skills (Sohlberg & Turkstra, 2011). Generalization has been shown
to be especially effective if the device fits the learner, if tasks were sequenced at the adequate
pace, and if training occurred in the natural environments where the device would be used again
(Sohlberg & Turkstra, 2011).

The maintenance phase is highly impacted by whether the device is appropriately
designed to meet the individual’s needs and abilities, whether or not effective training was
provided, and the existence of ongoing reinforcement and support for device use (Sohlberg &
Turkstra, 2011). Maintenance techniques within the SI approach show results that are more
promising when practice is distributed rather than massed, and when training consists of
personally relevant outcome targets within the environments where they will typically be
performed (Powell et al., 2012). Powell and colleagues (2012) identified several components of
Sl that aided individuals with TBI to generalize and maintain use of electronic cognitive aids
based on the results of a 30-day follow up. Most importantly, the participants were successful
because the trainers ensured their ability to remember procedures by ongoing appraisal of
component steps mastery, carefully faded support, and high rates of correct, distributed practice
(Powell et al., 2012). Occupational therapists (OT) can assist in determining the device fit, and
the anticipated benefits and risks of using high technology to compensate for deficits following
TBI, as well as provide methods for appraising learner mastery.

Occupational Therapy’s Role in Treating TBI-related Cognitive Impairments
OT treatment of individuals with TBI occurs in inpatient, outpatient, and community

settings and focuses on increasing clients’ independence and engagement in occupation
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(LeBorgne, 2014, p. 1185). OT takes a client-centered approach to ensure that outcomes, goals,
and tasks used are relevant, meaningful, and specific to the client as well as the caregiver (Gillen,
2009). In cognitive rehabilitation, occupational therapists help remediate cognitive skills and/or
implement adaptive or compensatory strategies to facilitate clients’ engagement and participation
in meaningful life activities (American Occupational Therapy Association [AOTA], 2013). OT
interventions for clients with TBI-related cognitive impairments often focus on teaching
cognitive strategies, such as the use of schedules, calendars, ordered lists, and other assistive
devices, to help compensate for cognitive impairments that limit clients’ occupational
engagement (AOTA, 2014a). These cognitive strategies can be directed at modifying the task or
environment or they can be oriented toward teaching the person skills that could be used in
multiple contexts (Toglia, Rodger, & Polatajko, 2012).

Several factors influence whether OT attempts to remediate cognitive impairments or
teach compensatory strategies, but paramount is analyzing the client’s ability to learn, awareness
of errors, and potential to seek solutions to errors (Gillen & Brockman-Rubio, 2004).
Occupational therapists have the skills to assess deficits in the aforementioned areas and deficits
experienced by individuals with TBI. For instance, functional tasks are used to help determine
clients’ level of insight into TBI-related deficits and learning potential by giving them
opportunities to compare current occupational performance to performance pre-injury (Dirette,
2002). If, based on assessment and observation, new learning is not possible and/or insight is
severely impaired, then a compensatory, task-specific training is suggested (Gillen, 2009). For
the purposes of this paper the authors will focus on compensatory methods, which include
anything that is taught to clients to help them substitute for an impaired skill that cannot be re-

established (Geusgens, Winkens, van Heugten, Jolles, & van den Heuvel, 2007).
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Radomski and Giles (2014) suggest that external memory and executive functioning
strategies can compensate for cognitive deficits. They describe several approaches for this
cognitive retraining including task-environment modification, skill-task-habit training, and
strategy training. Task-environment modification involves making changes to the task or
adapting the environment and/or social dynamics of the task to lessen the cognitive demands for
occupational engagement (Radomski & Giles, 2014). For example, wearing noise-cancelling
headphones at work may aid in keeping sustained attention to tasks (Gillen, 2009).

According to Radomski and Giles (2014), skill-task-habit training helps individuals
develop new habits and routines that improve specific skills by making them more automatic.
Establishment of daily routines by way of agendas, checklists, organizers, note taking, or tape
recording and delineating tasks into smaller components minimize cognitive demands and stress,
and compensate for deficits such as impaired attention or memory (Gillen, 2009). The strategies
used in skill-task-habit training have also been shown to increase an individual’s independence
and participation in desired occupations. Burke and colleagues (1991) identified that the
consistent use of checklists, memory books, and timetables increase successful performance of
tasks related to self-care and vocation/work. Day planners and technologies can also be used to
establish new routines and habits in order to compensate for cognitive deficits by providing daily
documented to-do lists of chores and/or appointments to attend, with electronic versions also
available. These often include alarm prompts to aid in referring to the needed information on
time (Radomski & Giles, 2014).

Radomski and Giles (2014) explain that strategy training emphasizes the use of new
methods for handling complex tasks through compensatory task-specific strategies. These

compensatory strategies incorporate elements of the previous two treatment approaches. These
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are of particular importance as they are the focus of this project. Electronic day planners,
personal digital assistants, and mobile apps with alarm prompts, for example, aid the person in
referring to needed information for initiating tasks such as mailing rent checks or taking
medication. In this way, these technologies can help the person compensate for lost executive
functioning. Similarly, personalized electronic memory apps can compensate for forgotten
information, increase orientation within tasks and procedures, and assist in remembering
processes such as making coffee. A third example is the use of checklists, which are used to
compensate for long-term impairments in executive functioning by sequencing steps and
avoiding repetition of completed actions (Radomski & Giles, 2014). These external
compensatory strategies aid in increased independence and engagement in occupation and the
eventual establishment of daily routines (Radomski & Giles, 2014). Determining the
functionality of a specific compensatory technique requires the teacher to appraise skills and
deficits, especially when insight is required. Compensatory strategies that require too much
insight may decrease performance, thus careful selection of the aid and the techniques is
necessary (Toglia et al., 2012).
Electronic Devices as Compensatory Cognitive Aids for Individuals with TBI

Research supports the efficacy of electronic devices as means to compensate for
impairments in memory and executive functioning as a result of TBI, especially through timed
delivery of reminders (Stapleton, Adams, & Atterton, 2007; Van Hulle & Hux, 2006; van den
Broek, Downes, Johnson, Dayus, & Hilton, 1999; McDonald et al., 2011). For example, in one
study, an electronic device was deemed more efficient and effective than pencil and paper
memory aids (van den Broek et al., 1999). In another study, the researchers (Stapleton et al.,

2007) reported that one participant’s increased functioning as a result of mobile phone reminders
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continued after the phone was removed, suggesting the intervention in this case was effective at
both compensating for memory problems and facilitating new learning.

Many studies about the use of electronic devices with people with TBI concluded that the
effectiveness of technology was partly dependent upon the skills of the participant. For example,
Stapleton et al. (2007) found the use of the programmed mobile phone reminders were effective
only for people with mild to moderate cases of TBI. Similarly, McDonald et al. (2011) found that
participants with more severe memory and executive functioning deficits benefited least from a
Google Calendar based compensatory intervention. Finally, Van Hulle and Hux (2006) found
that one of their three participants did not benefit from an electronic cueing device due to an
apparent lack of motivation. Caregiver support has also been identified as an important factor
influencing TBI-impaired individuals' successful usage of technology (Linden, Lexell, & Lund,
2010; Engstrom, Lexell, & Lund, 2010).

Summary

Overall, research suggests that TBI often results in deficits in memory and executive
functioning (Finnanger et al., 2013; Frencham et al., 2005; Mathias & Coats, 1999; Yim et al.,
2013), that such deficits often persist past the continuum of treatment of individuals with TBI
(Lippert-Gruner et al., 2006; Corrigan et al., 2004), and that decreased occupational engagement
and quality of life are often results of said deficits (Erez et al., 2009). Where therapy services are
limited and cognitive symptoms persist for individuals with TBI, there is a need for accessible
resources caregivers can use to support independence in living for TBI survivors. Evidence
supports portable electronic devices as effective tools to this end (Stapleton et al., 2007; Van
Hulle & Hux, 2006; van den Broek et al., 1999; McDonald et al., 2011) and the familiarity and

cultural relevance of today's devices make them appropriate tools that can be easily programmed
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without much training. The field of OT offers exceptional perspective suitable to matching
mobile applications to the needs of TBI survivors to promote optimal participation and
engagement in life, including the delivery of appropriate training methods.
Purpose

The purpose of this project was to increase function in individuals with TBI by providing
caregivers a website with information and resources about uses of mobile devices and
applications that evidence suggests can be used to compensate for long-term cognitive
impairments.

Procedure

This project began with a general investigation into TBI including demographic data,
long-term symptoms, and current trends. Project team members conducted informal interviews
with TBI survivors, their caregivers, and health professionals to obtain multiple perspectives on
the strengths and challenges of technology use with this population. Existing studies
investigating the efficacy of compensatory aids for TBI-related cognitive deficits were reviewed.

Based on their findings, the project team decided to create a website to teach caregivers
how to select, program, and implement mobile applications as compensatory cognitive aids for
TBI survivors with problems with memory and/or executive functioning. The team investigated
current best practices in cognitive rehabilitation and caregiver training for TBI. They also
researched physical symptoms that might interfere with a TBI survivor's ability to use a touch
screen and ways to adapt devices to circumvent such difficulties. Finally, 54 mobile applications
were analyzed for their potential usefulness as compensatory cognitive aids based on ease of use

and similarities to strategies documented as efficacious in peer-reviewed studies.
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Once information was compiled, the project team developed website content including:
illustrated tutorials for five mobile applications, tips on implementing their use with a TBI
survivor, general information on TBI, and links to adaptive equipment vendors along with
descriptions of some strategies that can be used to improve access to mobile technology. All
content was written at an approximately eighth grade reading level. The project team
collaborated with a University of Puget Sound computer science student to build the website,
find a hosting server for it, and obtain a domain name. To pilot the completed website, the
project team asked five participants with direct experience with TBI or related cognitive deficits
to navigate the site and complete a quiz. The purpose of the piloting was to inform the project
team on the TBI-Apps.com’s usefulness to its target audience, ascertain how effectively
information was presented, and determine whether project goals and objectives were met.

Product Description

TBI-Apps.com is a free, evidence-informed, educational website instructing caregivers in
the use of mobile technology as compensatory tools for TBI survivors. It is a resource for
increasing participation of individuals with TBI-related memory and executive functioning
deficits in various Activities of Daily Living (ADL) and Instrumental Activities of Daily Living
(IADL) using technology as a modality. TBI-Apps.com provides tutorials for caregivers to learn
how to program selected apps, as well as advice on how they can instruct TBI survivors to use
the apps to support functioning. For ease of navigation, the website is clearly organized by
informational and instructional content.

TBI-Apps.com’s content is separated into five tabs. The “Apps" tab provides links to six
tutorials for using specific i10S apps and features selected by the project team as appropriate for

use by TBI survivors (see Appendix A, Figure 1). These are categorized as “Memory” for three
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apps to help compensate for memory deficits, “Planning” for two apps to help compensate for
deficits in executive functioning, and “Guided Access in i0S” for a tutorial on Apple’s Guided
Access feature. For each tutorial, a short description of the app including suggestions for what
ADL or IADL it could be used to support is provided (see example in Appendix A, Figure 2).
This is followed by step-by-step instruction on how to generally set up and use the app.
Coinciding with each written step are pictures and arrows indicating where to input information.
Tips are provided at the end of each tutorial on how caregivers can teach TBI survivors to use the
app themselves.

The "Teaching Tips" tab contains instructions for caregivers to help train individuals with
TBI to use electronic aids based on Systematic Instruction techniques (see Appendix A, Figure
3). The tips help caregivers facilitate learning, maintenance, and generalization of skills for TBI
survivors experiencing cognitive impairments. The caregiver is provided with a list of do's and
don'ts for teaching individuals with TBI.

The "Accessibility"” tab explains and provides links for various accessibility features
within i0S products for impaired vision, hearing, and/or motor skills (see Appendix A, Figure 4).
For instance, the Zoom Feature, Subtitles and Captioning, and Assistive touch are some of the
accessibility features recommended with external links to more information. Adaptations such as
styluses and key guards are also recommended and linked to within the tab for individuals with
upper extremity motor impairments.

The "Effects of TBI" tab provides information about common causes of TBI, ranges of
TBI severity, as well as the cognitive, physical, sensory, and behavioral/emotional deficits that
follow TBI (see Appendix A, Figure 5). For example, effects on cognition such as attention,

memory, and executive functioning difficulties are described in detail due to their impact on
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individuals' occupational performance. Deficits of TBI that commonly occur long-term and the
impact they have on various IADLs are described here as well.

The "About" tab provides information on the website creators, defines occupational
therapy, explains who the website is intended for, as well as the unique features the site has to
offer its users.

The "Resources" tab provides external links to informational websites, organizations, and
networks for individuals with TBI and their caregivers, such as the Brain Injury Network and
HeadStrong (see Appendix A, Figure 6). Scholarly article references are also provided that
support the use of the teaching techniques described throughout the website and the use of
portable electronic devices as helpful tools for TBI survivors to participate in meaningful
activities; thereby supporting the use of apps to provide similar compensatory strategies
supported in research.

Project Outcome
Goal 1: After accessing TBI-Apps.com, caregivers will be able to use it to implement
evidence-informed treatment for individuals with TBI-related cognitive deficits by successfully
utilizing highlighted applications with a person with TBI.

Objective 1: After reading the "Apps" tab of the website, caregivers will be able to name
one application individuals with TBI may use to compensate for memory deficits.

Objective 2: After reading the "Apps" tab of the website, caregivers will be able to name
one application individuals with TBI may use to compensate for executive functioning

(planning) deficits.
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Objective 3: After reading the "Apps" tab of the website, caregivers will be able to name
one task or activity a TBI survivor may use Apple iOS to compensate for, considering deficits
commonly experienced by individuals with TBI.

Goal 2: By utilizing TBI-Apps.com, caregivers will be educated on the effects of TBI.

Objective 1: After reading the "Effects of TBI" tab of the website, caregivers will be able
to identify one cognitive deficit individuals with TBI commonly experience.

Objective 2: After reading the "Effects of TBI" tab of the website, caregivers will be able
to identify one behavioral deficit individuals with TBI commonly experience.

Objective 3: After reading the "Effects of TBI" tab of the website, caregivers will be able
to identify one physical deficit individuals with TBI commonly experience.

Objective 4: After reading the "Effects of TBI" tab of the website, caregivers will be able
to identify one common cause of TBI.

Goal 3: By utilizing TBI-Apps.com, caregivers will be educated on adaptive equipment
and accessibility options available for Apple iOS users with TBI.

Objective 1: After reading the "Accessibility" tab of the website, caregivers will be able
to identify one piece of equipment that can aid individuals with TBI who experience upper
extremity motor impairments access and utilize mobile technology.

Objective 2: After reading the "Accessibility" tab of the website, caregivers will be able
to identify one accessibility option that can aid individuals with TBI who experience vision
impairments access and utilize mobile technology.

Objective 3: After reading the "Accessibility” tab of the website, caregivers will be able
to identify one accessibility feature that can aid individuals with TBI who experience hearing

impairments access and utilize mobile technology.
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Goal 4: By utilizing TBI-Apps.com, caregivers will be educated on how to instruct
individuals with TBI experiencing cognitive deficits in order to facilitate learning, maintenance,
and generalization of knowledge.

Objective 1: After reading the "Teaching Tips" tab of the website, caregivers will
identify one teaching method to facilitate learning for an individual with TBI experiencing
cognitive deficits.

Objective 2: After reading the "Teaching Tips" tab of the website, caregivers will
identify one teaching method to NOT DO when facilitating learning for an individual with TBI
experiencing cognitive deficits.

Piloting of TBI-Apps.com to assess goal achievement occurred on April 27, 2015 to May
1, 2015. Five individuals participated in the pilot: two caregivers of individuals with TBI, and
three occupational therapists and University of Puget Sound clinical instructors who have
experience working with TBI survivors. To implement the pilot, the project team emailed
participants an explanation of the project and asked them to browse the website for 20 minutes
and then complete a quiz. The quiz contained seven scored questions relating to each project
objective, and two open-ended questions asking for general feedback (see Appendix B).

The project team reviewed participant answers. The scored answers reflected that project
Goals 1, 2, and 3 and their associated objectives were met. It is unclear whether Goal 4 and its
objectives were met due to question design and/or the wording of information in the “Teaching
Tips” tab of the website. The question pertaining to Goal 4 required that participants identify
three teaching tips, whereas Goal 4, Objective 1 (above) only required identification of one
teaching tip. Additionally, the “Teaching Tips” tab of the website included disclaimers that

indicated some tips would likely be unsuccessful for people with severe TBI impairments. These
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disclaimers may have confused quiz respondents when answering this question. A more clearly
written question may have resulted in a 100% correct response rate that would have indicated
Goal 4 was met.

Review of the unscored answers revealed that 4/5 pilot participants found TBI-Apps.com
helpful due to easy website navigation, clear and informative content, and appropriateness of
applications selected for TBI survivors’ needs. One participant commented that the website
would have been more useful for them if it included Android applications. Other participant
suggestions included making minor formatting changes for readability, addressing additional
mobile technologies, adding tutorials for memory remediation applications, and including tips
for video modeling. Overall, pilot participant feedback indicated the target audience of
caregivers of individuals with TBI would likely find TBI-Apps.com educational and useful.

Implications for Occupational Therapy

We used the Person-Environment-Occupation (PEO) model to guide in the selection and
promotion of information on the website. This model required extensive consideration of how
tasks and environment can be adapted or modified for increased participation. The PEO model
addresses limitations in occupational performance by trying to improve the match between a
person’s abilities, the environment, and occupational demands (Brown, 2014). The term "task™
refers to purposeful activities, and "occupations” are self-directed tasks that occur over the
lifespan (Brown, 2014). Adaptation of the task addresses the component parts of an occupation.
For example, using a medication reminder app to adapt for decreased memory will better allow
an individual to complete his or her medication management, an Activity of Daily Living (ADL),
independently by changing the task demands to better meet the person’s abilities with memory.

Environment in the PEO model includes physical features such as buildings, terrain, objects, and
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tools. It also includes nonphysical aspects such social and virtual environments. Modifying the
environment can be accomplished for individuals with low vision, for example, by using phone
settings to increase contrast. For people with impaired upper extremity functioning, phone
operations can be adapted for deficits in fine motor coordination, for example, by slowing key
response. Finally, for individuals with cognitive limitations, the speech recognition and reading
programs can offer intuitive techniques to navigate and assist in device operation.

A major consideration of the PEO model is that treatment should be client-centered and
collaborative, based on the wants and needs of the client (Brown, 2014). Attending and
organizing are performance skills that are needed to meet many occupational demands
(American Occupational Therapy Association [AOTA], 2014b); their absence can disrupt
performance patterns and ultimately compromise an individual's ability to engage in occupations
(AOTA, 2014b). The aim of this project is to compensate for deficits in these performance skills
through the use of mobile technology.

Mobile technology is fast becoming an integral aspect of how people interact with each
other and perform routine tasks. The role technology, and ability for individuals to access and
utilize technology, therefore, is well within the scope of occupational therapy's domain (AOTA,
2014b). AOTA advocates using technology to promote, maintain and improve function in ADL,
work, education, leisure, play, social interaction, and sleep (AOTA, 2010).

Treatments and rehabilitation for those with brain injury have begun to increasingly use
external memory aids, such as handheld computers and personal electronic devices to
compensate for losses in memory and executive function (Costa, Campbell, Yarvi, & Cardell,
2014). We can assist individuals with TBI to compensate for critical cognitive performance skills

by teaching their caregivers evidence-based methods of instruction to assist them in learning and
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using technology. The website’s aim, therefore, is to help individuals function within their
chosen occupations by preventing a mismatch between person, environment, and occupation.
Limitations

A limitation of this project is that due to the variety of severity and symptoms of TBI, the
website will possibly not be helpful for all caregivers of individuals with TBI. It likely will not
benefit caregivers of individuals with severe cognitive, physical, and/or behavioral impairments
due to TBI. It is most likely to benefit TBI survivors with awareness of their cognitive deficits
and sufficient motivation to practice using compensatory aids.

Another limitation of this project was its piloting, which was only partially done with
participants representing the website's intended audience out of convenience and due to a limited
timeframe to access these participants. Some participants were not caregivers, but clinicians who
had experience working with TBI. Ideally, the project team would have piloted the website with
caregivers of individuals with mild TBI over a several week period, allowing them time to
download, program, and implement one of the recommended mobile applications as instructed,
and report back. This would have given valuable information for the website's usefulness, not
only in its presentation of information but in its implementation as well.

For practical reasons, the project team chose to focus on Apple i0S devices and related
software to highlight on the website. This limits the website's audience to owners or prospective
buyers of Apple products. Many people fitting the project's target demographic may lack access
to this technology due to cost. It would have been preferable to provide tutorials for a variety of
devices, both low- and high-tech, but the project team decided it would be most beneficial to

focus on Apple products due to their widespread use and accessibility features. By narrowly
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focusing on these products, the project team was able to create detailed instructions on their use
that would not have been achievable using a broader approach, due to project time constrictions.
Future Steps/Sustainability

Sustainability of TBI-Apps.com will require upkeep of web-hosting costs, monitoring
for updates in Apple i0S and applications that might impact accuracy of existing tutorials,
modifying tutorials in response to updates, and frequent testing of links to external resources to
verify their working status. This upkeep will be performed every two months by one of the
website creators, Ana Wright.

Future steps to improve TBI-Apps.com include: creation of additional application
tutorials for a variety of mobile devices; tutorials on low-tech options; a way for visitors to
recommend applications and share success stories via forum or comments section; and hardware
reviews detailing pros and cons of different types/sizes of mobile devices with TBI survivors in
mind, which may be carried out through future University of Puget Sound occupational therapy
student projects or by the website creators themselves in the next year.

Conclusion
Three occupational therapy masters students created TBI-Apps.com to help caregivers
and family members learn to effectively use mobile devices as compensatory aids in order to
improve daily functioning and occupational engagement in individuals with TBI. TBI-Apps.com
features step-by-step Apple i0S tutorials created specifically to compensate for long-term
memory and executive functioning deficits commonly experienced by individuals with TBI.
Mobile applications were selected based on ease of use and their similarity to technologies

supported in research as effective with TBI. TBI-Apps.com also provides caregivers tips on how
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to teach a TBI survivor to use the apps based upon occupational therapy cognitive rehabilitation
approaches to facilitate learning.

Smartphone and tablet devices are widely used today and are predicted to be even more
prevalent in the future. The authors’ hope that the information provided by TBI-Apps.com
allows for therapeutic treatment to continue in the hands of caregivers when individuals with TBI

experience unmet cognitive needs due to limited time in rehabilitative care.
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Appendix A

Website Screenshots
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Resources About

Welcome!

This website was created to help caregivers and families use apps to improve the daily functioning of individuals with traumatic
brain injury (TBI). The following links lead to tutorials for several apps chosen for their ease of use. Because caregiver support is
an important part of learning for people with TBI, included in the tutorials are tips for teaching a person with TBI to use the app.
Additional guidelines for teaching can be found on the Teaching Tips' page.

® Apps for Memory
* Apps for Planning

® Guided Access in i0S

No comments yet

© 2015 TBI-Apps
TBI-Apps.com: an online guide to using i0OS apps as aids for traumatic brain injury

Back to Top

Figure 1. Screen shot of TBI-Apps.com “Apps” page. This figure shows the “Apps” page, which
also serves as the welcome page of TBI-Apps.com. This page contains general website
information and links to “Teaching Tips,” “Apps for Memory,” “Apps for Planning,” and
“Guided Access in i0S” pages. This figure and the following figures (Figures 2-6) also show the
website logo, name, navigation menu, copyright, and footer that appears on each page of TBI-

Apps.com.
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E-dooo

£-duoo (Jolon Faichney) is an app that allows quick sending of voice memos over email. Phone numbers, events, names, and
ideas can be quickly stored for later access to enhance recall. To send a memo, users simply press a large button, speak a
message, and let go of the button. Voice memos arrive as .m4a format and can be played in media software like iTunes,
Windows Media Player, and others. The app's easy design makes it helpful for people with memory, planning, vision, and/or fine
motor problems. An example of how E-doo might be useful is by helping a person keep track of new info without their having to
write or type it. At the end of the day, they could check their email to review the day’s memos. With help, they could even
transcribe the memos Into a calendar or journal.

How to configure E-dooo

1. Press the "Settings” button on the lower right hand side.

2. In the "Settings” page, there are two fields to enter email addresses, "Send from account”
and “Send to email address.” Enter the desired email account(s) and press the “done” button
In the upper right corner.

Se0d 10 email addvess:
fohn doe@gmai com

How to use E-dooo

1.To begin recording a voice memo, press the large button n the center of the screen. The
word “recording” will appear in red with the recording time below it.

2.To send the voice memo, let go of the button. The word “sending” will appear in blue. A bar
below the large button will indicate progress and go away once the memo is sent. The memo
should arrive in the inbox of the email account set-up to receive memos.

Tips for using E-dooo with people with brain injury:

* Spend time with the person simply practicing how to use the mobile device and access the app. For people with no prior
experience with touch screen devices, this may take time and patience.

o E-dooo requires Internet access to send voice memos. If the person uses wi-fi to access the Internet on their device, ensure
that it is set-up and working where they will be using E-dooo.

« Practice using the app and reviewing recorded memos with the person until they can on their own. This may include
accessing recordings in email, listening to the day’s memos at a certain time, and/or writing down memos into a calendar or
Journal.

* See our complete list of teaching tips here.

©2015TBI-Apps
TBI-Apps.com: an online guide to using iOS apps as aids for traumatic brain injury

Back to Top

Figure 2. Screen shot of E-dooo tutorial. This figure shows an example of an Apple iOS tutorial

on TBI-Apps.com.
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Tips for Teaching People with Traumatic Brain Injury
What to do:

® Model the correct way to perform the task.
© Use the same method each time.
© Go through steps slowly, while explaining what you are doing.

® Give clear instructions.
© Break the task up into steps.
© Pre-program examples into the device before the session.
© Use a script with keywords and phrases that you use while teaching (e.g. “home screen

, “next step”).
® Wait until the person masters a step before moving on to the next step.

* Correct mistakes immediately.
o Stop and show them how to do the task correctly with clear feedback.
o This will prevent them from remembering how to do the task incorrectly.

® Use a neutral tone when giving feedback.
® Practice the task with the person often.

® Train the skill as a part of their daily life routine.
© Routines increase success, engagement, and motivation.

* Review steps they have already mastered.
o Ensure they are still performing mastered skills and routines correctly.

» |f appropriate, practice using different situations.
o This teaches people how to use the strategy in different situations.
o This may not be successful with severely impaired persons.

* |f appropriate, have the person predict how the skill will be used with other people and in other places.
© This will improve motivation and engagement important for remembering.
o This may not be successful with severely impaired persons.

* |f appropriate, have the person reflect on their performance.
© This will improve their engagement and motivation.
o This may increase their ability to recognize where they are performing well and what needs to be improved.
o This may not be successful with severely impaired persons.

What NOT to do:
* Don‘tteach too many skills or routines at one time.
® Don‘texplain in too much detail.
* Don‘tmove on to new steps until the person can perform the first step correctly, without help.
* Don‘twork in a crowded or noisy environment.

® Don'tjust practice the skill. Use the skill in situations when the person actually needs to use it.

© 2015 TBI-Apps
TBI-Apps.com: an online guide to using iOS apps as aids for traumatic brain injury

Back to Top

Figure 3. Screen shot of “Teaching Tips” page. This figure shows the page on TBI-Apps.com

containing a list of tips for teaching people with traumatic brain injury.
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Accessibility/Adaptive Equipment

Appl hearing. .
Special equipment that can be used with the products is also avadlable. They help many people better use the products for the
activities they enjoy! A few of these adaptations are listed here:

Vision:
* Zoom Feature

with certain areas of it rger during iPad and app use.
v magify.screen your-iphone-andh ipad.usiny

Furthe detall and how o use: IR v mar eature

* YoiceOver

no visior hs and what

user during use.
Further detalls and how 10 use: h1p://www Imore.com/hom Lse-vorcsover iphone- and-ipad
© Speak Selection

Purpose:Lets people h within apps. The
text that s selected is then spoken backmmeus«
Further detalls and how to use: i/ w-enable-speak-selection-iphane

 Invert Colors and Grayscale
Purpose: Lets people with low vision change the colors on the IPad and apps to black and white o to colors that improve
contrast.
Further details and how o use: 17
For more information on things that

Hearing:
* Subtitles and Captioning

Purpose: of whatis be«u g d for people with hearing problems.
Further detalls and how to use: https://support apple com/en-us/H1 202774

* Visible and Vibrating Alerts

dfor feel alarms, alerts, p
1Pad.

Further detalls and how to use: ttp://vwi tekrevuse com/tp/le
For

Movement:

ive T

Purpose: Allows users with upper body sch gestur able
to perform.
Further detalls and how to use: hitps://Support apple. com/en-us/Hr 202658

* Guided Access

Purpase: Allows a person to only use a single app or portion of the screen. This can help the user to only select the apps or
options they intend to s

Atutarial for this feature is provided here.
* Swich Contcal
with upper body blem: Pad and its. select, tap, drag,
type. or draw,
Further details and how to use: hps://support apple com/en
* Head Gestures & Other Switch Options
with upper body biern: d with selectan
item, return to home screen, etc,
Further details and how 10 use: 1/ /v wonderbaby ; billty
rmmmmvmmawnmmugswuansum(nm-mlnss e 3pg ac yliostmotor-ok
* Types of Stluses:
o Finger
© Ring
© Mouthstick
© Head Pointer
o Strap
Purpose: having to make
finger selections. S(wses(anbemxmdlo lovehuds. hekdn the user's mouth, or attached to the person's whole hand.
Where to find: i
hitp://otswithapps.comv2012/11/18/ipad-adapiive styhuses-for-individuals with-mobilty impairment
© Hand Glider
e: For peoy Ip ly
touch that the user means to make.
Where to find: hitp://ipadstylusblog com/the-hand glider-no-more-accidental-marks
* Keyguards
Purpase: This helps upper body #: in small areas.
Wihere to find: htp://beyondad. omishop/keygu:

* [Pad Enclosure Table Mounts

Purpase:This al hold it at for peapl
trouble with mnvol”ng movement or who have pm)r w«m}!

Where to ure/ipad_table_mounts._stands

* Pad Hand Strap aod Gop

Purpose:This helps people with poor hand strength or people who have trouble controlling hand movement ta be able to
hold the iPad while using it
Where o find: it/ ww stuciopr ormiprod

©2015 TBL-Apps
TBI-Apps.com: an online guide to sing iOS apps as aids for traumatic beain injury

Back to Top

Figure 4. Screen shot of “Accessibility” page. This figure shows the page of TBI-Apps.com that
describes Apple iOS accessibility features and additional products that may help individuals with
deficits in vision, hearing, or movement, or upper body movement problems, use Apple products

more easily.
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Effects of TBI
Overview and Causes

+ Traumatic brain injury (TBI)is damage to the brain by outside force. Direct brain injury results right away from damage
directty to brain tissue. /ndirect brain injurys from prablems that happen after the ariginal injury. For instance, prablems
with blood flow and oxygen to the brain, low blaod pressure, or within the skull can
tissue that was not harmed at the time of injury.

* Injury can resultin either focal damage, that is, damage to a certain area of the brain, diffise damage, resulting in brain
damage all over, or both at the same time..

+ The leading cause of T8I ks due to falls for older adults follnwed By njury 5.3 resut ofcar crashes for 2024 year o,

« TBis can be labeled as mild, moderate, or sgow Coma Scale (GCS). This
measures level of awareness (alertness) after the injury Basedon eye opening, verbal expression, and motar {movement)
reactions.

+ T8I can result in motor {movement, sensation (feeling or awareness), cognition (thinking), and behavioral problems, This is
based on where the injury i the type of damage, and how severe the injury Is.

Cognitive (Thinking) Deficits
There are many types of cognitive problems that appear after TBI. They can indude any or all of the following:
 Slowed ability to take in and understand information
* Lack of smooth speech
+ Apraxia: difficulty with planning and performing movements, This can affect speech as well as movement of arms of legs.

* Apha lculty understanding, speaking. or reading
+ Poor awareness, or nat being aware of the types of have or how bad th blems are

* Attention problems

o selective: picki i jon ta focus on and not paying attention to things that don't matter

@ sustained: paying attention for a period of time. People with TBI often get distracted easily.

o alternating: switching attention back and forth between different things. (For example, a person with good ahernating
attention can answer the telephonie in the midelle of cooking and then return to cooking when the phone callis done.)

& duvided: attending to many things at th (For example, a pe good dvided attention can talk on
the telephane and cook at the same time. Divided attention is alsa very impartant for things like driving.)

+ Memory problems

& short term: information that is learned and then temporarily stored and available ta use for only a short periad of
time

o working: information that is being remembered and used in action (For example counting up by 7s In a person's head
without using a pen and paper to add)

© long term: remembering facts, events. or how to do a certain acthvity from the past

© prospective: remembering to perform something in the future (For example, a person with good prospective memory
will remember that he is out of coffee at home and that he needs to 5top at the store to get some more before going
home,)

* Reduced executive functioning
There are a ot of types of executive functioning, Those include:

& planning
© sequencing: putting things In the right order

© organizing

o initiation: starting a task or activity

© setting goals

@ problem solving

& drawing conclusions: understanding the meaning of something when it is not directly explained
o cognitive flexibility: ability to shift and rearrange thoughts in many ways

@ concept formation: finding how objects are alike

Physical Deficts
There are many types of physical problems that appear during and after TBI. They can include any ar all of the following:

# loss of consclousness (awareness/alertness)
* dizziness

+ nauseatvormiting
» seizures: changes in brain's activity

* hemiparesis: weakness on one side of body
+ problems keeping balance

« difficuty controlling movements

» fatigue: tiredness, sometimes even after the person had had enough sleep
+ associated injuries, that the person with TBI may aiso have after injury

© fractures

© spinal cord Injuries

Sensory Deficits
There are many types of sensory prablems that appear after TBL. They can include any or all of the following;

+ increasedidecreased ability to sense touch, vibration, temperature, and/or pain
» problems knowing where body parts are in space

* sensations of burning, tingling, pinpricks

+ loss offreduced smel

 loss offreduced vision

+ diplopia: double vision

BehavioraVEmotional Deficits
Behavior problems are common after TBI. They include any or al of the following:

» impulsivity: acting quickly without much thought which can put the person at risk for additional injury
» irritability: anger and frustration. It is also easier to anger the person with T,

+ aggression: acting violently, either verbally or physically

» isalation: not wanting to interact with others

* depression

+ anxiety: being worried or nervous

Long Term Effects of Deficits

» Problems in memory, executive functioning, g tired), . and soclal being with
others) often continue for along tme.

» People with TBI have a hard time getting  Job. They are mare likely to have additianal physical
re-haspitalization and are not expected to live as long as athers.

+ Long lasting cogniive (thinking) problems in people with TBI result in problems working, doing chores, keeping track of
money, and driving, In addition to other things.

fes that may mean
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Figure 5. Screen shot of “Effects of TBI” page. This figure shows the page on TBI-Apps.com

that displays information about TBI causes and deficits that may result from TBI.
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Resources
Online:

® Bralnline.org: Excellent TBI website containing facts and information, as well as support for living with TBI. The site's
resource page contains a helpful directory for TBI support, browse-able by state.

® Braininjurynetwork.org: This consumer-oriented TBI website contains many articles on TBI survivor advocacy and has a
support forum.

© Merck Manual on TBI: C

p and accurate ion on TBI aimed toward health care providers.
® HeadStrong: Non-profit organization that supports young survivors of brain injury and thelr families.

® TATE (Training Assistive Technology in the Environment) is a project focusing on ways to effectively train people with TBI
how to use assistive technology. The project’s toolkit is an excellent resource for caregivers using technology with TBI
survivors.

Scholarly:

These resources support the use of portable electronic devices as helpful tools for TBI survivors to participate in
meaningful activities:

McDonald, A., Haslam, C. Yates, P., Gurr, B,, Leeder, G., & Sayer, A. (2011). Google Calendar: A new memory aid to
compensate for prospective memory deficits following acquired brain injury. Neuropsychological Rehabilitation, 21,
784-807.

Radomski, M. V. & Giles, G. M. (2014). O cognitive In i, M.V. & Trombly Latham, C. A. (Eds.),
Occupational therapy for physical dysfunction (7th ed.). Philadelphia: Lippincott Williams & Wilkins.

Stapleton, Adams, and Atterton, 2006) Stapleton, S., Adams, M., & Atterson, L. (2007). A mobile phone as a memory aid for
individuals with traumatic brain injury: A preliminary investigation. Brain Injury, 21, 401-411.

Van Den Broek et al., 1999 Van Den Broek, M., Downes, ., Johnson, Z., Dayus, B., & Hilton, N. (1999). Evaluation of an
electronic memory aid in the neuropsychological rehabilitation of prospective memory deficits. Brain Injury, 14455-462.
Retrieved from hiip: formahealthcare.com/doi/pdf/10.1080/026990500120556

Van Hulle, A., & Hux, K. (2006). Improvement patterns among survivors of brain injury: Three case examples documenting
the of memory Brain Injury, 20,101-109.

These resources describe the effects of TBI and related symptoms:

American Speech-Language Hearing Association. (2015). Traumatic brain injury (TBI). Retrieved from http://www.asha.org
Ipublic/speech/disorders/TBI/#causes

Erez, A. B., Rothschild, E,, Katz, N., Tuchner, M., & Hartman-Maelir, A, (2009). Executive functioning, awareness, and
participation in daily life after mild traumatic brain injury: A preliminary study. American Journal of Occupational Therapy,
635), 634-640.

LeBorgne, A. (2014). Appendix A: Traumatic brain injury. In Schell, B. A. B., Gillen, G., Scaffa, M. E. (Eds.), Willard &
Spackman'’s occupational therapy (12th ed.). Philadelphia: Lippincott.

Lippert-Gruner, M., Kuchta, J., Hellmich, M., & Klug, M. (2006). Neurobehavioural deficits after severe traumatic brain injury
(TBI). Brain Injury, 2Q(6), 569-574.

National Institute on Disabllity and Rehabilitation Research. (2013). FY 2013 organization highlights. Retrieved from:
http://www2.ed.gov/programs/nidrr/2013organizationhighlights.pdf

Perna, R. & Loughan, A. R. (2012). Executive functioning and adaptive living skills after acquired brain injury. Applied
Neuropsychology: Adult, 19, 263-271.

Powell, .M. (2014). Traumatic brain injury. In Radomski, M.V. & Trombly Latham, C. A. (Eds.), Occupational therapy for
physical dysfunction (7th ed.). Philadelphia: Lippincott Williams & Wilkins.

Sherer, M., Boake, C., Levin, E., Silver, B. V., Ringholz, G., High, W. M. Jr. (1998). Characteristics of Impaired awareness after
traumatic brain injury. Journal of The International Neuropsychological Society, 4, 380-387.

These resources support the use of teaching techniques featured on this website:

Center on Brain Injury Research and Training (2012). TATE: Training assistive inthe

instruction package. National Institute on Disability and Rehabilitation Research. Retrieved from
pi/icbirt.org/p: ig-assistiv tate/

Ehlhardt, L., Sohlberg, M. M., Kennedy, M., Coelho, C., Yivisaker, M., Turkstra, L., &

Yorkston, K.(2008). Evidence-based practice for instructing with g memory imp.

What have we learned in the past 20 years? Neurophsychological Rehabilitation, 1893, 300-342.
Gillen, G. (2009). Cognitive perceptual rehabilitation: Optimizing function. St. Louis, MO: Mosby Inc.

Powell, L. E,, Glang, A,, Ettel, D., Todis, B., Sohlberg, M. M., & Albin, R. (2012). Systematic instruction for individuals with
acquired brain injury: Results of a trial. ! | 22(1),85-112.

Sohlberg, M.M., & Turkstra, L. (2011). Optimizing cognitive rehabilitation: effective instructional methods. New York, NY: The
Gullfford Press.

Toglia, ). G., Rodger, A. 5. & Polatajko, J. H. (2012). Anatomy of cognitive strategies: A therapist's primer for enabling
occupational performance. Canadian Journal of Occupational Therapy, 79(4), 225-236.
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Figure 6. Screen shot of “Resources” page. This figure shows the page on TBI-Apps.com that

lists online and scholarly resources a caregiver may use to learn more about TBI.
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Appendix B

TBI-Apps.com Pilot Participant Quiz

Thank you for your participation!

Please take about 20 minutes to browse all the tabs on the website accessed at this address: www.tbi-
apps.com Then please take about 10 minutes to answer some questions about the website content and
to give your opinion on the website’s usefulness. Those questions can be found in the attached

document. Finally, please email your answers back to the following address: by

Friday May 1* so that we can make improvements on this website. Thank you!

1. List 1 application that would help an individual with memory problems and 1 application that
would help an individual with difficulties planning. (type in your answer please)

A. Memory Problems:

B. Difficulties Planning:

2. Each of the following is a tip for facilitating learning for individuals with people with TBI
experiencing cognitive deficits EXCEPT: (bold the correct answer please)

a. Immediately stop and correct mistakes.

b. Use different tasks or examples to generalize use of the app into everyday life.

c. Never ask them how they think they are performing.

d. Train in other places and with other people.

3. List 1 task or activity that you think would be more easily performed with one of the apps suggested

for people with TBI experiencing memory and/or planning difficulties.
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4. All of the following are problems that people with TBI may experience EXCEPT:
a. Attention problems

b. Difficulty controlling movements

c. Aggression

d. Reduced taste

5. All the following are common causes of TBI EXCEPT:
a. Car accidents
b. lliness

c. Falls

6. Each of the following is a product or accessibility feature that can help people with upper body
movement problems, vision problems, or hearing problems use tablets/smartphones EXCEPT:

a. VoiceOver

b. iCloud

c. Visible and Vibrating alerts

d. Hand Glider

8. If you were caring for a person with TBI would you find this website useful? Yes/No.

Why or why not?

9. Do you have any suggestions of things to change or include?






