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ORIGINAL ARTICLE

Social Participation and Navigation (SPAN): Description and usability of app-based
coaching intervention for adolescents with TBI
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ABSTRACT
Background: Adolescents with brain injury (BI) often experience impairment in participation, which is an
important predictor of outcomes. Objective: Describe the Social Participation and Navigation (SPAN)
program, and report participant feedback and preliminary outcomes. Method: Four adolescents and four
coaches participated. SPAN included a mobile app, online didactic information, and peer coaching.
Adolescents met weekly with coaches via video-conference, developed participation goals, and plans to
achieve goals. Social and behavioral functioning before and after was assessed, and feedback about
SPAN was collected. Results: SPAN was well received. Participants used the app to define and achieve
goals. Medium to large effect sizes were found on adolescent self-reported measures, with negligible
effects on parent-report measures. Positive and critical feedback is described. Conclusions: Findings
support the usability of SPAN, which has the potential to improve social participation of adolescents
with a history of TBI through an innovative use of technology and peer coaching.
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Adolescents with Traumatic Brain Injury (TBI) often experi-
ence significant and persistent deficits in social competence.1,2

Specific impairments in social cognition include recognition of
emotions,3–5 theory of mind, including the ability to make
inferences about feelings and intentions of others,6–8 and social
problem solving.9 These deficits result in limitations in their
social performance and participation in school and the com-
munity as well as social isolation, lack of meaningful friend-
ships, and exclusion from social opportunities.10–17 Social
competence is an important predictor of a number of outcomes
following TBI including overall adjustment, academic achieve-
ment, and quality of life.2,18 Additionally, TBI often results in
changes in social communication and behavior that lead to
alterations in existing relationships and make establishing
new friendships more difficult.19–21 TBI survivors can have
difficulty reading cues in social situations, including irony
and sarcasm, and generating socially appropriate responses.22

Increased emotional lability, anger, and impulsivity may also
tax existing relationships23; fatigue, low levels of initiation, and
difficulties with goal setting may limit pursuit of social activities
outside of school. Because most students with TBI do not
appear visibly different from before, peers may have difficulty
attributing changes in their interactions to the injury and may
limit future contact because the relationship has changed.

Social participation is defined as the nature and extent of an
individual’s involvement in social situations that may occur in a

variety of contexts including home, school, and the
community.24 Social participation contributes to enhanced
quality of life, physical heath, and daily functioning of adoles-
cents with and without disabilities.11,13,25–28 Pediatric TBI
adversely affects social participation in a variety of ways.
Hospitalization and activity restrictions remove children from
their typical forms of participation (e.g., sports). Children with
more severe injuries may have to give up preferred activities
permanently, creating lasting changes in the nature of their
participation. Seizures and visual impairments may prevent
some adolescents with TBI from being able to drive to activities
like their peers, and anxiety around re-injury may hamper
participation at previous levels. Finally, deficits in participation
may also contribute to the documented employment limita-
tions in adolescents and young adults with TBI.29–32

Facilitating social participation may contribute to improve-
ments in a range of important functional outcomes; however,
research aimed at developing social participation is severely
lacking.33 Further, a number of barriers to identifying and
addressing social participation challenges exist. First, in clinical
settings, adolescents with TBI and their parents may focus on
physical, cognitive, and behavioral problems rather than pro-
social functioning, so social participation might not be identi-
fied as a concern. Second, providers may not have resources to
offer families because evidence-based approaches to promoting
social participation are lacking.33 While there are interventions
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that are designed to address social concerns following TBI, they
target social skills as well as promotion of social relationships
and even these have shown limited effectiveness and
generalization.34–36 Most social-skills-type interventions oper-
ate from the assumption that the adolescent lacks knowledge or
understanding of social rules, roles, and routines (e.g., PEERS
curriculum; 37). However, this is not the case for adolescents
with a history of TBI.38 Rather, many adolescents with a history
of TBI possess the required social knowledge, but lack aware-
ness of social deficits, do not apply knowledge to real world
settings,38have difficulties with self-regulation38 and evaluating
solutions when problem solving in social situations, and often
select developmentally immature strategies for solving social
problems.39 Glang and colleagues36 designed a school-based
problem-solving intervention aimed at increasing social con-
tacts for children and adolescents with a history of TBI. While
improvements were noted during the study period, they were
not maintained over time. A third barrier is that school-based
interventions may be challenging to implement given difficul-
ties coordinating with school administration and limited time
during the school day. Finally, it has been demonstrated that
the family system is a crucial part of positive recovery after
pediatric TBI40,41; however, as patients progress toward adoles-
cence, the impact of peers and their social milieu becomes
increasingly relevant. The importance of peers combined with
evidence that peer coaches are effective in facilitating beha-
vioral change42–44 points toward the use of peers or peer groups
to promote social participation.45–47

In addition to the dearth of evidence-based interventions,
there are significant barriers to the delivery of these interven-
tions. Outpatient services may be unavailable altogether, or
families may be forced to travel to obtain appropriate care.
Geographical access barriers may be overcome by delivering
intervention through an internet or telehealth medium.
Recent studies suggest that telehealth approaches provide an
effective means of delivering interventions to adolescents with
TBI and their families while reducing barriers such as time,
distance, and available transportation.48 According to a recent
report from the Pew Internet and American Life Project,49,50

adolescents are using smartphones and social networks at
increasing rates, underscoring the potential utility of tele-
health approaches for intervening with adolescents.

In summary, there is a need for accessible, peer-mediated,
evidence-based, and participation-focused interventions for
adolescents with TBI. Researchers have proposed a number
of strategies to address this need, including the use of peer
coaches,51,52 access to intervention materials after program
completion,36 and interventions that focus on the develop-
ment of problem-solving skills and promote developmentally
appropriate social strategies.39 Following these recommenda-
tions, we developed a new program, Social Participation and
Navigation (SPAN), to facilitate social participation in adoles-
cents with TBI. The SPAN program is a multi-pronged inter-
vention developed to address limitations of previous
intervention methods. SPAN is a technologically supported
integration of mobile app-based training, peer-coach support,
and online didactic content around key aspects of social
participation, including social communication and problem-
solving skills, identification and remediation of barriers to

participation, and connecting to others. SPAN is an innova-
tive solution that takes advantage of ongoing technological
advances in smartphone design and capabilities.

This report describes the SPAN program and reports pre-
liminary usability and feasibility data from a 4-week feasibility
trial. Our aims were to: (1) describe the SPAN program; (2)
determine usability of the SPAN program for adolescents with
TBI, supported by trained college student coaches, to establish
and achieve a social participation goal; and (3) identify areas
for modification prior to a larger 10-week implementation
pilot trial. As an exploratory examination of efficacy, we also
examined changes in adolescent and parent reported out-
comes over the course of the 4-week trial to evaluate the
utility of our outcome measures and explore potential benefits
of a 4-week version of the program.

Method

Prior to engaging adolescents and coaches in the SPAN pro-
gram, we developed the program and program materials in an
iterative process, with feedback from stakeholders and focus
groups. Results of that process are described elsewhere.53

Participants in the current project were four adolescents
who sustained a complicated mild to severe TBI during child-
hood (mean age at injury = 7.27 years). See Table 1 for
detailed demographic information. To qualify for the study,
adolescents had to be sufficiently recovered to actively parti-
cipate in the intervention. Parents were asked to rate their
satisfaction with their adolescent’s level of social participation,
and children were only included if parents described dissatis-
faction with either the quality or quantity of their adolescent’s
social participation and a desire for their adolescent to
improve their level of social participation. After parents pro-
vided informed consent and participating adolescents pro-
vided assent, both completed measures of social competence,
behavior, and communication. Adolescents then received an
orientation to SPAN, built their SPAN profile (see description
next), and were introduced to their coach via Skype video-
conference. Each adolescent and his or her coach met weekly

Table 1. Detailed participant demographic information.

Adolescent Gender Age
Age at
injury

Mechanism
of injury Injury details GCS LOS

1 Female 14 5 yrs 2
mo

Hit head on
metal pole

Subarachnoid
hemorrhage;
Skull Fracture

15 1

2 Male 14 11 yrs
5 mo

ATV
accident
without a
helmet

Subdural
hematoma

3 5

3 Female 17 6yrs 7
mo

Fell down
stairs

Parenchymal
contusion,
extra-axial
hematoma,
skull fracture

10 5

4 Female 15 5 yrs
11 mo

Trampled
and
dragged by
horse

Subdural
hemorrhage,
extra-axial
hemorrhage,
depressed skull
fracture

8 91

Note. GCS = Glasgow Coma Scale score; LOS = Length of hospital stay; yrs = years;
mo = months.
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via videoconference to identify and implement social partici-
pation goals. At completion of the 4-week trial, participants
and their parents completed questionnaires regarding ease of
use and satisfaction with the program, as well as the measures
of social competence, behavior, and communication com-
pleted at baseline.

The SPAN program

The SPAN program has three main components: a dedicated
iPhone app, a website with Key Topics and Brief Tips
(described below), and weekly videoconferencing sessions
(via Skype) with a trained college-student coach. The program
is designed to allow adolescents with TBI to develop and
implement social participation goals with individual support
from a coach. Figure 1 is an overview of SPAN. With the
initial log on, the app asks the adolescent a series of questions
to “build my profile.” Questions focus on the participant’s

interests and likes, current level of participation, current sup-
ports and challenges, and strategies for achieving goals.

Coaches

SPAN was designed to include undergraduate college student
coaches; however, for the current project, coaches were grad-
uate students in speech-language pathology, neuroscience,
and occupational therapy with prior knowledge of TBI. A
training manual and 2-hour coach training were developed
by an interdisciplinary team (one occupational therapist, one
clinical psychologist, and two speech-language pathologists)
drawing on existing manuals from programs providing coach-
ing and problem-solving training to adolescents with TBI.54–56

All coaches participated in weekly virtual group supervision
with a clinical psychologist and occupational therapist.
Coaches were located at two of the participating sites and
had additional meetings with their on-site supervisors as
needed. Coaches kept detailed session notes and recorded

Figure 1. Overview of SPAN app. Images show screen shots from the initial log on page, as well as the processes of building a user profile, setting goals, and
identifying steps to achieve goals.
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their sessions to ensure fidelity to the principles of the inter-
vention. Coach-adolescent sessions were about 45–60 min
long. During this time, the coach would discuss events from
the past week, review plan from last session (highlighting
steps the adolescent was scheduled to completed since last
session), identify barriers to step/goal achievement, problem
solve around identified barriers, plan for upcoming steps, and
celebrate successes. In total, coaches spent approximately
three hours engaged in SPAN related activities per week:
one hour with adolescent participation, one hour with the
on-site mentor, and at least one hour of virtual supervision.
Coaches also provided feedback about the challenges encoun-
tered throughout the program, using the app, and the coach-
ing process.

Procedures

The program began when the adolescent initially logged in to
the app, which prompted the adolescent with a series of
questions to “build my profile.” Next, during the initial video-
conference meeting, the coach and adolescent shared their
profiles and discussed current activities and potential partici-
pation goals. During a second videoconference session, the
participant and coach used the app goal-planning feature to
establish a specific participation goal and defined specific
steps and timelines for goal achievement. In subsequent
coaching sessions, the coach and participant reviewed pro-
gress toward achieving goals, modified steps and timelines as
needed, identified and problem solved around potential bar-
riers, and identified strategies to facilitate successful goal
achievement. Texts and e-mails were used as reminders to
implement steps and reinforce step completion.

Didactic content

Coaches and participants were encouraged to access informa-
tion on a dedicated website that contained didactic informa-
tion and Key Topics. The website content was developed to
provide an introduction to SPAN as well as information
regarding: (1) social participation, (2) goal setting and pro-
blem solving around social participation, (3) staying positive,
and (4) staying in control/self-regulation. We developed Brief
Tips on the same topics, as well as Tips for joining a con-
versation, so participants and coaches had a one-page
resource with heuristics to support the Key Topics, allowing
access to strategies on the fly while implementing planned
steps.

Measures

Participant and parent satisfaction
We developed a brief questionnaire to assess ease of use and
helpfulness of various aspects of the program. Items assessed
satisfaction with a number of themes: overall program (i.e.,
Program was too long/short, the program was what I
expected), the mobile app (i.e., I liked using the app to set
goals, the app was useful, using the app was easy), Brief Tips

and Key Topics (i.e., Brief Tips/Key Topics were easy to
understand, liked using the Brief Tips/Key Topics, and Brief
Tips/Key Topics were useful), and coaching (i.e., working
with my coach was easy, I liked working with my coach, the
coaching was useful). Parents, participants and coaches
responded using a Likert-type scale from 1 (strongly disagree)
to 5 (strongly agree). The questionnaire also included open-
ended questions for all aspects of the program (e.g., what did
you like most about the program, what did you like least
about the program) for all aspects of the program to gather
additional information and inform program revision.

Goal achievement
We assessed the number and type of goals achieved by each
participant. Data were gathered from coaches reports in their
session notes, which were based on their review of goals and
planned steps entered into the app and weekly discussions
with their participants.

Social competence and problems
Participants completed the Youth Self Report (YSR) and their
parents completed the Child Behavior Checklist (CBCL; 57 to
provide information about perceived social competence and
social problems. Both scales have excellent reliability and
validity, and the CBCL social competence scales were recom-
mended as part of the pediatric TBI common Data
Elements.58 The CBCL includes 20 items measuring the
child’s participation in hobbies, games, sports, jobs, chores,
friendship, and activities. These items comprise the Social
Competence index, which provided a measure of perceived
social competence. The score for total behavior problems and
the subscale score for social problems were examined to
identify potential improvements in problem behaviors that
adversely affect social participation. The CBCL and YSR
were collected pre- and post-intervention to evaluate how
these measures function within the parameters of the inter-
vention and to assess perceived change in social competence,
social problems, and total problems.

Results

Four white adolescents (3 girls and 1 boy) ages 14–17
(M = 15.73) with a history of complicated mild to severe
TBI (mean time since injury = 8.46 years) participated in
the project. Participant characteristics are shown in Table 1.
Participants had a range of injury severity (2 severe TBI, 1
moderate TBI, 1 complicated mild TBI; Table 1). Three of the
participants had experienced largely positive recoveries with
minimal functional impairments, while one participant con-
tinued to experience significant impairments associated with
her injury. This range of injury severity and extent of recovery
allowed for examination of the feasibility and utility of SPAN
across adolescents with a range of functioning.

Due to the small sample size, nonparametric Wilcoxon
Signed Rank tests were used to examine pre–post scores.
Also, given the small sample size, we used effect sizes
(Cohen’s d) as a preliminary estimate of intervention effects.

4 M. E. NARAD ET AL.
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Feedback and user satisfaction from questionnaires

Adolescent, parent, and coach feedback and user satisfaction
ratings were obtained via questionnaires. Responses to open-
ended questions are presented in Tables 2 and 3, the cate-
gories presented in the tables are consistent with the cate-
gories assessed on the satisfaction questionnaire, and
responses reported by more than one person are noted in
the tables. Responses pertaining to the benefits of SPAN are
presented in Table 2. Overall, all felt that the program and app
provided appropriate scaffolding for goal setting and manage-
ment, and coach involvement was noted as a very positive
aspect of the intervention. However, adolescents, parents, and
coaches also provided critical feedback and suggestions for
improving SPAN which are presented in Table 3. The most
common critical feedback and suggestions for adaptations
included clarifying parent involvement, limiting complexity
of language, and additional support in identifying appropriate
goals and steps for achieving goals.

Overall, Key Topics and Brief Tips were under used. These
documents were designed to provide adolescents and families

with information about strategies to overcome barriers to goal
achievement. While coaches valued the Key Topics and Brief
Tips, parents and adolescents reported rarely using these tools
because they were “not very user friendly” and suggested ways
to improve how the information was presented (Table 3).
Both adolescents and parents recommended a clearer defini-
tion of parental involvement in the program, and more
prompts for task completion. Finally, adolescents suggested
the integration of a wizard or tutorial when the app is first
opened.

Adolescent, parent, and coach feedback on questionnaires
was largely positive with specific suggestions for change.
Parents, adolescents, and coaches reported being mostly satis-
fied with the overall SPAN program, as well as the coaching
aspect of the program. Not all participants used the Key
Topics and Brief Tips, therefore, only those who used this
part of the program provided satisfaction ratings on it.
Overall, both parents and coaches reported that they felt
that the program was too short, while adolescents had more
neutral ratings regarding program length.

Table 2. Participant reported positive aspects and benefits of SPAN program.

Category Adolescent response Parent response Coach response

Program ● Helped organize and set goals.
(3)

● Gave adolescent a new way of
looking at social participation.

● Organized format that made
planning straightforward and
manageable.

● Having coach help through each
part of goal setting and
planning.

● Helped to organize, set and achieve goals.
● I liked that we could Skype instead of meet

face to face
● Loved seeing adolescent set achievable

goals, think in new ways and utilize coach-
ing sessions.

● Breaking things down and learning tips and
tricks for setting goals.

● Social Participation step review and
planning.

● Flexibility with scheduling.

● Step by step process leads to real outcomes.
● Working together to share ideas and build rapport was

beneficial.
● Limited time frame.
● Rewarding to interact with adolescent and share ideas on

the process of goal setting, step formation, and choosing
strategies.(2)

● The coaching manuals included guidelines for planning
sessions

● Supervision helped with planning future sessions and pro-
blem solving previous sessions.

App ● Good layout for goals.
● Organization break down each

goal was helpful.

● Helped adolescent organize goals in a
cohesive manner (2)

● Step by step process is good.
● Good focus for goal setting (3)

● Good to have access to tips and topics via app.
● Easy navigation.
● Planning wizard displays goals nicely.
● Built in information for problem solving and goal setting

was useful.
● Being able to view the adolescent’s goals and profile.

Tips/topics ● Offered foundation for social
participation. (2)

N/A ● Brief and easily summarizes ideas.
● Social participation tip mostly used.
● Liked the organization of the website for quick referral to a

page during sessions.
● ABCDE problem solving technique is an easy and useful

approach.
● Excellent content.

Key topics ● Gave me specific guidelines on
how to socialize.

● Helped explain some things
about the process.

● Good information ● Social participation topic mostly used.
● Covered a broad range of possibilities
● Provided potential steps and strategies.
● Excellent content.

Coaching ● Provided feedback on goals and
how to reach them.

● Liked not being in the process
alone.

● Helps goal-setting process go
smoothly. (2)

● Liked coach’s ideas for goal
setting.

● Positive relationship with coach
(2)

● Coach was helpful for the adolescent to
communicate with and help generate
goals. (3)

● Coach helped adolescent navigate steps to
reaching and setting goals.

● Excellent way for adolescent to reach goals
● Positive relationship with coach (3)

● Valuable experience for both parties.
● Liked working and building rapport with adolescent. (2)
● Skype sessions were beneficial.
● Observing adolescents thought process for evaluating goals

and action plans.

Note. Numbers in parentheses following comments indicate the number of respondents (if more than one) that reported the same or similar comment.
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Goals of adolescents

Social participation goals were selected through review of
adolescent and parent baseline forms and discussion and
brainstorming during coaching sessions. Table 4 presents
identified goals and key steps to achieve the goals. An
important aspect of the program was working with the
coach to refine goals. For example, coaches prompted ado-
lescents to think of alternative steps for achieving their goals,
helped adolescents break larger goals into smaller more
attainable goals, and encouraged adolescents to reach out
to people in their support networks for help with goal attain-
ment. For example, one participant initially selected a com-
plex goal of spending more time with her family, with
specific family members included as each step to achieve
this goal. The participant then realized that goal achievement
was not realistic within the specified time line, worked with
her coach to break this complex goal into more realistic goals
(e.g., selecting a smaller number of family members for one
event), and prioritized steps (e.g., choosing which family
members she would target first). A second participant iden-
tified a goal of taking a more active role in class activities.
While his teacher was supportive of this goal, his peers were
not as receptive. The participant processed his disappoint-
ment with his coach, and with the coach’s support developed
a new plan to continue working toward this goal. His teacher
was able to communicate the purpose of the adolescent’s
new role in class, and peers were much more receptive

after this discussion. In all cases, participants made progress
toward their goals by completing planned steps. Two of the
four participants completed all steps, achieved their goals,
and identified additional goals to work after completion of
the SPAN program.

Table 3. Critical feedback and suggestions to improve SPAN.

Category Adolescent response Parent response Coach response

Program ● Increase trial time (2)
● Increase and define parent involvement

● Increase trial time (2)
● Increase and define parent

involvement

● Increase trial time (2)

App ● Need for push notifications and reminders
● Ability to customize look and feel of app
● Streamline steps vs. strategies
● Intro or wizard to using the app when first

opened
● Gaining access to the app was difficult
● Beneficial for everyone (parents) to have

access to the app as well.

● Intro to app for adolescents
to use

● Needs more prompting and
reminders (3)

● Need verification of tasks
completed

● Improve style and visual
appeal.

● Could only access app on 1
device

● Tech issues

● Need for push notifications and reminders (2)
● App count days working on goal from entry date, not date of

beginning work on the goal
● Planning wizard and next steps can be repetitive.

Tips/topics ● Time consuming to look over
● Color scheme issues

● Too much reading ● Stylization of text to be edited for ease and of reading
● Change layout on site to be less busy

Key topics ● Text-dense and overwhelming
● Color scheme issues

● Text-dense and
overwhelming

● Too much reading

● Not generally used in the trial
● Change layout on site to be less busy
● Make more interactive modules using multimedia
● Make topics more enjoyable to read (stylization and length)
● Addition of tips (memory, organization, and budgeting) that

may help in social outings.

Coaching ● Length of meetings should be as needed, not
set time.

● Session time seemed too
long.

● Streamline supervision
● Identification and screening of adolescents who are self-

motivated

Note. Numbers in parentheses following comments indicate the number of respondents (if more than one) that reported the same or similar comment.

Table 4. Overview of goals adolescent worked on during SPAN.

Goals Steps for goal achievement

Become more social and
meet new friends

(1) Talk to new people
(2) Do more one-on-one work with classmates to

build more intimate acquaintances.

Spend more time with
extended family

(1) Call grandmother to schedule a visit.

Plan an outing with friends (2) Start a conversation with friends to gather
interest and ideas.

Keep up with existing
friendships

(3) Text friends more often.
(4) Make plans to hang out outside of school.
(5) Talk to people in person more often.

Hang out with friends
outside of school

(1) Use occasions (holidays, birthdays, etc.) to
make plans.

(2) Engage in activities that keep you occupied.

Practice cello more
regularly in a social way

(1) Talk to acquaintances
(2) Talk to and practice with cello instructor
(3) Discuss music interests, theory, or practice

techniques with other musicians.

Invite a friend to go to the
amusement park

(1) Decide which friend to invite.
(2) Invite friend to the park.
(3) Follow through with plan and go to amuse-

ment park with friend.

6 M. E. NARAD ET AL.
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Outcome data

Data are shown in Table 5. Wilcoxon signed rank tests
revealed no statistically significant differences between pre-
and post-intervention scores (all p’s >.05). Effect size calcula-
tions revealed an increase on the adolescent Youth Self Report
measure (YSR) social competence index (d = .56) and a
decrease in social problems (d = .91) and total problems
(d = 1.16). There were negligible changes in the same domains
on the parent-report measure (CBCL; see Table 5).

Discussion

Findings generally support the feasibility and usability of the
SPAN program to promote the achievement of social parti-
cipation goals in adolescents with TBI. Overall, feedback
from adolescents, parents, and coaches suggested that
SPAN was well received, and none of the suggested improve-
ments challenged the main tenets or structure of the pro-
gram. Although the coaching component was positively
viewed and coaching sessions were seen as adding signifi-
cantly to the value of the program, some aspects of the
program were underused or less successful than intended,
especially for adolescent with more severe impairments.
Participants and coaches recommended modifications
including improvement in the app functionality, clarification
of the type and level of parental involvement, and improve-
ment of the Key Topics and Brief Tips materials.

Arguably the most successful aspect of the intervention was
the use of peer coaches and coaching sessions to identify
social participation goals and develop action plans, with coa-
ches potentially serving as the catalyst to promote change.
This is not surprising as peers often exert greater influence
on adolescent behavior, particularly social behavior, than par-
ents and other adults,59,60 and feedback from a peer coach
may be more powerful than that of a therapist who likely
differs from the adolescent in a number of ways (e.g., age,
interests social experiences).46,61–63

In addition to findings supporting the usability of the
SPAN program and feasibility of the measures and structure
of the program, ancillary findings suggested that the abbre-
viated program might have improved adolescents’ perceived
behavioral and social functioning. Medium to large effects
were noted on the adolescent self-report behavioral mea-
sures, with improvement in social competence, and
decreased social problems and total problems. These find-
ings were surprising given the brief nature of the trial and
are encouraging regarding the potential benefits of the

SPAN program. Findings also highlight that focusing on
problem solving and goal setting in everyday settings was
a potentially successful means of improving social
functioning.27,30 The lack of change on parent-report beha-
vioral measures may be a reflection of the intentionally
minimal parent involvement in the study (i.e., the program
aimed to foster independent social problem solving), or
because participants did not share details about the sessions
with their parents. Adolescents’ own perceptions of their
social functioning are critical, however, so adolescent self-
report measures are an important measure of outcome.

One surprising finding of the present study was the limited
use of the Key Topics and Brief Tips materials. Coaches
reported valuing these materials, so it is unclear what pre-
vented them from recommending or reviewing materials with
participants, or what prevented participants from using these
resources. Perhaps four weeks did not allow time for partici-
pants to encounter the types of problems that would prompt
use of the Key Topics. Another possibility was the lack of full
integration of the Topics and Tips within the app. The Topics
and Tips were accessed through a link, which was located
under the “more” tab on the main menu bar, and conse-
quently may not have been as readily accessible. Further,
their didactic, rather than interactive, nature may have been
unappealing to adolescents, as participants noted that Topics
and Tips were text-heavy and difficult to navigate.

Based on feedback from this usability trial, we have made
several modifications to the SPAN program, and these are
currently being tested in a 10–week implementation pilot trial.
We clarified the nature and amount of parental involvement
and communication during the baseline assessment visit and
in coach training, and added baseline questions for parents
and adolescents about potential barriers and need for parental
support (e.g., support with session scheduling or scaffolding
of concepts). The study coordinator also now sends weekly
updates to the parents with information about goal progress
and barriers to success. Key Topics and Brief Tips materials
were improved by streamlining text and removing jargon, and
improving readability of the documents overall. Finally, we
modified the app to improve the app experience for all users,
including implementing push notification with reminders for
upcoming tasks and deadlines, updating and streamlining the
goal-setting wizard to provide greater scaffolding for the ado-
lescent in developing a plan to achieve goals, and adding the
ability to make due dates for tasks further out than one week.
We added a help function and a walk through tutorial for
each section of the app, which are accessible by clicking on a
question mark on any page within the app. We also developed

Table 5. Mean (standard deviation) scores of parent-reported (CBCL) and adolescent-reported (YSR) behavior.

CBCL Teen report /YSR

Pre Post Cohen’s d Pre Post Cohen’s d

Social competency 56.00 (8.87) 57.00 (14.70) 0.08 48.25 (9.91) 52.50 (4.12) 0.56
Social problems 56.25 (9.32) 58.00 (13.47) 0.15 55.25 (4.65) 52.00 (2.00) 0.91
Total problems 47.00 (doi:10.80) 46.50 (14.93) 0.04 48.25 (5.56) 42.75 (3.77) 1.16

Note. CBCL = Child Behavior Checklist; YSR = Youth Self Report; Cohen’s d: small effect size = 0.3; medium effect size = 0.5; large effect size = 0.8
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tutorial documents to orient users to the app and help them
navigate the various functions. Finally, we hope to develop a
screen sharing functionality within the app that will allow
coaches and adolescents to simultaneously view app content
and responses as needed.

While the findings of this current project support the
usability and feasibility of the SPAN program, they should
be considered in light of their limitations. First, the sample in
the present project was extremely small, and while this pro-
vided valuable information regarding the usability of the app
as well as the program in general, a larger pilot trial is needed
to examine social participation and behavioral outcomes, as
well as possible mediators and moderators of treatment
effects. Further, coaches were graduate students with previous
experience and knowledge of brain injury as peer coaches,
while the program was designed to be used by undergraduate
coaches, who have limited experience with TBI. The upcom-
ing 10-week implementation pilot trial will utilize undergrad-
uate students as coaches, and it will be important to examine
whether outcomes satisfaction with the coaching portion of
the program continue to be as positive. Finally, future studies
need to examine how adolescents with a range of injury
severity and functional impairments respond to the interven-
tion. While our small sample did have a range of injury
severity, most participants have had a positive recovery with
few lasting impairments. One participant continued to experi-
ence significant impairments, and struggled more with the
intervention than the others enrolled in the project.

Overall, findings from the present study were positive and
support usability and acceptability of an app/web-based pro-
gram with peer coaching to support social participation.
Feedback regarding specific aspects of the app was used to
modify materials prior to completion of a larger implementa-
tion trial. The SPAN program has the potential to improve
social involvement of adolescents with a history of TBI
through an innovative use of technology and peer coaching.
In addition to potentially improving the functioning of ado-
lescents with a history of TBI, training of undergraduate
college student coaches can provide an opportunity to build
an understanding of TBI in the broader community and
encourage them to consider careers working with individuals
with TBI or other neurological conditions.64–66
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