http://e-cacd.org/ elSSN: 2508-5948

Clinical Archives of Communication Disorders/Vol. 4, No. 2:98-112 / August 2019

https://doi.org/10.21849/cacd.2019.00101

Replication of a dynamic coaching program for
college students with acquired brain injury

Jerry K. Hoepner, Mandi Salo, Haley Weich

Communication Sciences and Disorders Department, University of Wisconsin - Eau Claire, W, USA

Purpose: To replicate a dynamic, individualized coaching intervention for two students with
acquired brain injury who were transitioning back to college after their injury.

Methods: Two individuals with acquired brain injury participated in a two-semester coaching
intervention. A case study comparison was used to compare quantitative and qualitative out-
comes.

Results: Students improved on cognitive standardized test scores, as well as grades. Use of
prompted and unprompted metacognitive statements improved for both students. One stu-
dent increased reported use of strategies, while the second student was inconsistent with
strategy use. One student completed the majority of credits attempted, moving toward full-
time status by completion of coaching intervention. The second student dropped about one
third of her enrolled credits each semester and withdrew from the university in the semester
following the coaching intervention.

Conclusions: It is feasible to replicate a dynamic, individualized coaching intervention to fos-
ter strategy use and self-regulatory behaviors in students with acquired brain injuries. Given
the heterogeneity of acquired brain injuries, outcomes varied substantially between students.
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INTRODUCTION

For the 2.2 million Americans who sustain a traumatic brain injury (TBI) each year [1],
the process of returning to pre-injury roles and productivity can be a daunting, though
feasible task. An estimated 3.2-5.3 million people live with TBI related disabilities [2-4].
Because teenagers and young adults ages 15-19 are some of the most common victims
of TBI [5], the challenge overcoming brain damage while being enrolled in post-sec-
ondary education is of particular importance. Among these young persons with TBI,
there is great variation in cognitive abilities as well as awareness of the impairment [6-
10]. Taking such variations into account, survivors of TBI tend to display some level of
learning difficulty, especially in acquiring and recalling new information, as well as the
use of necessary learning strategies to do so [6-13]. In a survey given to students with
TBI concerning their college experiences, the most commonly reported issues were of
academic difficulty as a result of memory deficits. Kennedy and colleagues distributed
the survey in two, separate studies [14,15]. The first study included 35 individuals with
TBI [14]. Forty-one adults with TBI and 36 controls were included in the second study
[15]. An overwhelming 97% of survey participants self-reported the need to review ma-
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terial more than prior to their injury [14,15]. Other complaints
included increased nervousness for exams, time-manage-
ment difficulties, attention deficits, forgetfulness, and being
overwhelmed by studying [14,15]. In fact, 81% reported reduc-
ing their course load or even dropping out of college as a re-
sult [14,15]. In addition to the aforementioned cognitive is-
sues, various physical, psychosocial, and spiritual factors add
to the challenges faced by individuals with TBI [16]. Dawson
et al. [16] examined return to productivity (i.e., return to work
or school) four years post onset of TBI (n=46). Along with
time to recover memory, physical status (pain) and psycho-
logical status (depression, coping) were central to productivity
outcomes. It is no surprise that college retention and gradua-
tion rates are significantly lower for students with TBI than
students without [17].

There is a distinct relationship between the frontal lobe of
the brain and executive functioning [18]. Executive functions
include higher-level thinking and processing skills, such as at-
tention, working memory, inhibition, and multitasking [18].
The monitoring and control one has over their own memory
system, termed metamemory, is of specific importance [19].
Metamemory, also defined as a general awareness of one’s
own memory [13,20], is associated with the frontal lobe as well
[13,21]. Metamemory is known to provide an overall aware-
ness during learning that allows one to gauge their future re-
call abilities and direct study activities [13,20]. One type of
metamemory judgment is the judgment-of-learning (JOL), a
process by which one assesses their likelihood to recall a cer-
tain piece of learned information [20,22]. The average student
will allot more study time for information that is more likely to
be recalled and less study time for what they feel is likely to be
recalled [19]. Without such self-regulated learning, it is nearly
impossible to effectively implement even such basic learning
strategies [9]. In the past, JOLs have been generally known to
be quite inaccurate at predicting recall [22]. However, Nelson
and Dunlosky [22] found that JOLs made after a short time
lapse just after studying an item can create nearly perfect re-
call prediction. They found that, as opposed to immediate
JOLs, delayed JOLs produced greater recall prediction accu-
racy for 100% of test subjects [22]. There are many theories as
to why this “delayed JOL effect” exists [22,23]. One such theory
suggests that when subjects assess their memory immediately
after acquisition, they may be simultaneously monitoring
their short-term memory and long-term memory [22].

Numerous studies have linked impaired recollection with
TBI [13,15,24-31]. TBI survivors remember less information
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than controls, even when provided with more study time
[13,26]. However, an individual’s self-regulation within learn-
ing is equally important [9]. This includes the analysis of their
abilities, coupled with good choices in effective and flexible
strategies for achieving their own set goals [8,9]. Executive
dysfunction is a result of frontal lobe damage commonly asso-
ciated with TBI [12,13,21,32-34]. Furthermore, many individu-
als with TBI are also unaware of the extent and implications of
their injury [12]. For example, one study specifically describes
an individual with TBI who considers herself as having aver-
age attention skills while her mother describes her as having a
severe attention deficit [35]. Inconsistencies in self-assess-
ments were prominent in this case series (n=4), where part-
ners of persons with brain injury consistently identified more
problems than the individuals with TBI [35]. The presence of
impairments to self-perception four years post onset of severe
TBI in participants whose recovery was good enough to allow
for pursuit of a college education speaks to the pervasiveness
of this impairment. Conversely, during learning, a non-brain-
injured individual will constantly be monitoring, or assessing
their current state of learning in comparison to an internal
goal, and using self-control to minimize the gap between
those two states [12]. Executive dysfunction, particularly
metamemory impairments, make such processes difficult for
individuals with TBI [12,13,21].

Interestingly, the delayed JOL effect is preserved in individ-
uals with TBI [12,13]. Studies have shown that TBI survivors
are just as accurate at predicting recall as control groups when
making delayed JOLs [12,13]. Kennedy et al. [13] asked 18
adults with acquired brain injury and 16 controls to make im-
mediate and delayed recall predictions. Delayed recall predic-
tions were more accurate than immediate recall predictions
for both groups, however; those with acquired brain injury
were less accurate than controls. This suggests that delayed
recall predictions are a better basis than immediate recall pre-
dictions for making decisions. The previous investigation by
Kennedy and Yorkston [12] used a similar paradigm with 18
adults with TBI and 18 controls. Clinical implications are that
decision making is best informed by delayed judgments of
learning. This is not to say that metamemory impairments are
easy for students with TBI to overcome. When making imme-
diate JOLs, when making JOLs throughout a lengthy learning
task, or when faced with answer uncertainty, individuals with
TBI still tend to overestimate their abilities [13,19,26].

Clearly, impairments in metamemory and JOL challenge
learning outcomes in a variety of learning tasks. There are fed-
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eral laws requiring colleges and universities that receive fed-
eral assistance to provide services for students with disabili-
ties [15,36]. However, students must still be assertive in seek-
ing out such assistance. Whether it is because they are not
aware of the long-term effects of their injuries or because they
do not want to be labeled as “impaired,” many students with
TBI choose not take advantage of the resources offered to
them [15]. In this study, less than half of the respondents had
never used their school’s disability services. Additionally, only
20% have never even heard of disability services. This is just a
small element relating to why many campuses are ill equipped
to provide assistance to students with TBI. When a student
with TBI enters or returns to college, they face the substantive
challenge of re-learning how to learn. Since brain injuries
manifest themselves very differently in each student, individ-
ualized support in coping with and learning how to be suc-
cessful, in spite of brain injury, is vital [8,9].

Kennedy and colleagues [9] investigated a self-regulatory,
individualized coaching intervention for college students with
TBI. The investigation included two 20-year-old males who
were re-entering college after a TBI (14 and 10 months post-
injury respectively). The intent was to examine the feasibility
of providing individualized coaching and provide evidence of
individual changes following participation in the intervention.
Both students demonstrated gains in self-regulatory strate-
gies, although there was substantial discrepancy in the out-
comes for student one versus student two. It is important to
recognize that poorer outcomes reported in the second stu-
dent do not necessarily indicate shortcomings of the coaching
program. This may simply reflect the heterogeneity of impair-
ments and preserved functions following TBI. Self-awareness
levels appear to be central to those participant differences in
this case. Further, student one participated in more coaching
sessions, had more hours of coaching interactions, and identi-
fied more specific strategies than student two. Nevertheless,
student two continued to seek support and adjusted his goals,
suggesting that self-awareness was beginning to change over
time. Factors such as self-determination and motivation ap-
pear to have affected student outcomes. As such, further ex-
amination of such factors is warranted. Both students demon-
strated substantial gains on standardized assessments of cog-
nition, including gains in language, visual special skills, and
memory. Given the extensive time required to deliver an indi-
vidualized coaching intervention, numbers of student out-
comes remain low. As such, replication of such case series al-
lows for validation and ongoing development of such pro-
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gramming.

The present investigation sought to replicate the Kennedy
and colleagues’ [9] dynamic coaching intervention for college
students with TBI. In addition to paralleling design methods
and quantitative outcome measures, the present investigation
will provide further qualitative information about outcomes.
Part of the intent of examining qualitative outcomes is to ad-
dress factors related to motivation and self-determination.

METHODS

Participants

Two college students with acquired brain injuries were re-
cruited through a flyer, which was distributed to local hospi-
tals, rehabilitation centers, and outpatient care providers. Stu-
dent 1 (S1) was an 18-year-old female with a TBI who was three
months post-injury. She was referred by a local practitioner
who was nearing completion of outpatient services. She pre-
sented initially with a GCS of 5 and a coma duration of 13
days, indicating a severe injury. Student 2 (S2) was a 40-year-
old female who was 14 months post-onset of an embolic cere-
brovascular accident of the left middle cerebral artery. The
authors decided to include S2 based upon her general pre-
sentation, which matched the criteria for students with im-
pairments in executive functions and self-regulation, return-
ing to college after onset. She initially experienced mild apha-
sia and anomia, which had since resolved but problems with
higher-level processing persisted. Unfortunately, we were un-
able to access the results of specific cognitive-communication
assessments, as only summaries were provided in her medi-
cal record. Note that although aphasia was present initially,
no evidence of aphasia was present at the outset of her enroll-
ment in this program. The results of pre- and post-testing are
included in the results section. She was referred by a professor
in the Communication Sciences and Disorders (CSD) pro-
gram at our university who was familiar with our work. That
student had initiated coursework in the CSD major, given her
positive experiences with the clinicians who worked with her
during rehabilitation, but she struggled in those courses. Nei-
ther student had mental health or neurological diagnoses,
aphasia, motor speech disorders, or histories of learning dis-
abilities prior to their brain injuries.

The investigation was approved by the University of Wis-
consin - Eau Claire institutional review board (IRB protocol
number 4552012), and participants provided written consent
of their agreement to participate in the study. Intervention be-



gan during S1’s first semester upon returning to school follow-
ing injury and continued through the second semester of en-
rollment post-injury. Intervention began during S2’s third se-
mester post-injury and continued through her fourth semes-
ter. Minimal follow up and tracking was conducted in subse-

quent semesters.

Pre- and post-intervention measures

Measures obtained to gauge student history, progress, and
current state included: medical history records; standardized
test scores; personal living, work, and family situation; and
academic transcripts and records including GPA, credits at-
tempted, and previous college experiences. These details are
discussed in results in order to pair them with each case de-
scription.

Pre- and post-test measures used in the Kennedy and
Krause [9] investigation were replicated, including the Repeat-
able Battery for Assessment of Neuropsychological Status [37]
(RBANS), the American National Adult Reading Test [38]
(AMNART), the Functional Assessment of Verbal Reasoning
and Executive Strategies [39] (FAVRES). Trained graduate stu-
dents administered and scored pre- and post-testing mea-
sures. Note that the Adult Functional Communication Mea-
sures (FCM) of Spoken Language Expression and Compre-
hension were added to characterize expressive and receptive
language [40]. A speech-language pathologist with 20 years of
clinical experience rated Spoken Language Expression and
Comprehension by viewing video recorded interactions in the
initial session, pre-intervention and the final session, post-in-
tervention.

The students also completed the College Survey for Stu-
dents with Brain Injury [15] (CSS-BI). Student responses to
the CSS-BI were used in interviews where students were asked
to expand on their answers by providing examples and details.
Interviews were performed by the second author prior to in-

tervention.

Coaching intervention

The students participated in weekly coaching sessions about
their successes and struggles in returning to school and achiev-
ing their academic goals following injury. A substantial amount
of time during coaching sessions was spent assessing each
student’s perceived performance versus actual performance.
Each of the students self-assessed her studying effectiveness,
test performance, and assignment performance. Each meet-

ing was spent evaluating the effectiveness of specific study
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strategies, suggesting alternatives, and directly coaching study
methods.

The dynamic coaching approach incorporated motivational
interviewing techniques [41] to foster collaborative explora-
tion of potential learning strategies. One of the challenges of a
coaching approach, which is intended to facilitate change in
studying approaches, is to avoid simply serving as a tutor. The
motivational interviewing approach addresses this, as it em-
phasizes evoking the client’s own potential solutions and
planning action steps, rather than simply suggesting solu-
tions. Coaches employed the techniques of open-ended ques-
tions, affirming, reflecting, and summarizing (OARS) to foster
person-centered decision making. Along with evoking and
planning techniques, designed to elicit the participant’s own
potential solutions and actionable steps, the approach was
paired with the strategy-based coaching approach.

Prior to starting intervention during the first semester, the
student participants were tested, surveyed, and interviewed.
The same testing was performed again at the end of the sec-
ond semester of student participation. Trained graduate stu-
dents conducted and scored each test.

Procedures and analyses

Interactions were recorded using the PDS Intelligent Stream
Recording system at the University of Wisconsin - Eau Claire
Center for Communication Disorders Clinic. A Sony digital
audio recorder (ICD-SX733) was used to ensure adequate au-
dio fidelity for transcription. Interviews and intervention
coaching sessions were transcribed by two research assis-
tants. Research assistants were randomly assigned to tran-
scribe interviews/sessions and were blinded to the dates of
those interviews/sessions.

Transcriptions were reviewed by all authors to become im-
mersed in the data. Next, transcripts were analyzed, using a
simple categorical content analysis sort [42], to identify coach-
ing prompts and client metacognitive statements. Coaching
prompts were operationally defined as questions or cues to
consider a strategy to address a learning challenge. Metacog-
nitive statements were operationally defined as statements
conveying reflection on one’s own performance and aware-
ness of quality of that performance. Metacognitive statements
were identified and counted by authors two and three inde-
pendently. Next, all three authors met to negotiate consensus
on statements. Because the content was objective and fairly
discrete, 100% consensus was reached within the second
round of coding. Metacognitive statements were documented
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as a complete thought and patient statements were not re-
moved from their immediate context when analyzing state-
ment word count.

The ratio between statements that were on-task (related to
strategy use for homework and preparation for exams) versus
those off-task (including attempts to elicit tutoring and re-
teaching from the coach, along with simple chit chat) was cal-
culated to serve as a measure of efficiency.

RESULTS

Case study 1

Participant

S1 was an 18-year-old female who graduated high school just
prior to sustaining a TBI in a motor vehicle accident. Her hos-
pital stay was 65 days, including 13 days in a coma. Outpatient
physical therapy, speech-language pathology, and occupa-
tional therapy were nearing completion at the initiation of our
intervention. Prior to sustaining her injury, S1 had completed
25 college credits through her high school post-secondary en-
rollment option program (PSEQO) at a local community col-
lege. Upon graduation, she transferred those credits with a
3.55 grade-point average (GPA) to the University of Wisconsin
- Eau Claire, where she intended to pursue pre-medicine. Only
85 days post-injury, S1 began undergraduate work at the Uni-
versity of Wisconsin - Eau Claire, at which time she changed
her major to accounting and decided to take all online courses
for a time. She was referred to our dynamic coaching program
for additional academic support and transition assistance
from an outpatient speech-language pathologist (SLP). That
SLP reported concerns over euphoric laughter that did not
match the context and that she was multitasking and listening
to heavy metal music while she studies. She reported that lis-
tening to heavy metal music helped her to study. Participation
in the study began when S1 was 106 days post-injury and

65 days in hospital

coaching interactions began four weeks into her first semester
of returning to college post-injury. See Figure 1 for the time-
line of her injury and return to school.

Pre-intervention measures

Pre-intervention measures replicated assessments used by
Kennedy and Krause [9], including the RBANS [37], AMNART
[38], FAVRES [39], and the CSS-BI [15]. Subscale scores from
testing completed one week prior to intervention can be seen
in Table 1.

CSS-BI
S1 identified six areas of difficulty out of 16 general categories
listed on the CSS-BL She reported experiencing and receiving
therapy for decision-making problems, physical impairment
of the arms/hands, memory problems, and organization
problems. She also reported attention problems and fatigue
as well as a write-in response of struggling with double-vision.
Out of 13 student experience statements, S1 agreed with three,
acknowledging that she forgets what has been said in class,
has to review material more than she used to, and has trou-
ble paying attention in class or while studying. No time man-
agement or relating to others effects were openly expressed.
To examine potential effects of language impairments on
study outcomes, the Adult Functional Communication Mea-
sures (FCM) of Spoken Language Expression and Compre-
hension were used to characterize expressive and receptive
language [40]. Pre-intervention scores for Spoken Language
Expression and Comprehension were both 6. A Spoken Lan-
guage Expression score of 6 indicated that the person was able
to communicate successfully in most contexts, although there
were some limitations present in vocational, avocational, and
social activities. A Comprehension score of 6 indicated the
ability to understand with rare, minimal cueing for complex
sentences.

2012

Accident Begin school at
@r \ UWEC
| I I 8]
| | I [ ]
June July August September

-

13 days in coma

Figure 1. Timeline for S1, initial college education, onset of TBI, and return to university.
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Table 1. Comparison of student RBANS pre- and post-intervention
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S1 S2
Pre-intervention Post-intervention Pre-intervention Post-intervention
RBANS
Immediate memory (percentile) 87° (19th) 112" (75th) 87° (18th) 90 (25th)
List learning 29 35° 27 26
Story memory 18 21 13 15
Delayed memory (percentile) 94 (34th) 97 (43rd) 83° (13th) 94 (34th)
List recall 6° 5 3 0
List recognition 20 20 20 19
Story recall 9 " 7 7"
Figure recall 15 18° 1 14
Language (percentile) 82°(12th) 104° (59th) 87°(18th) 90 (25th)
Semantic fluency 15° 24 21 17
Naming 9 10 8 10°
Attention (percentile) 85° (16th) 103 (58th) 79¢ (8th) 1157 (84th)
Digit span 12 13 10 13°
Coding 41° 5g° 33 52'
Visuospatial (percentile) 100 (50th) 112 (75th) 116 (84th) 126 (96th)
Figure copy 16° 20' 19 20
Line orientation 20 19 20 20
RBANS Total Score (percentile) 85" (16th) 107¢ (68th) 86" (17th) 103° (58th)
AMNART 117.84 118.72 135.08 136
FAVRES SS Total accurate 40° (< 1st) 917 (31st) 101 (49th) 111 (100th)
FAVRES SS Total rationale 607 (3rd) 89° (21st) 82° (13th) 97¢(32nd)
FAVRES SS Total time 121 (94th) 118 (91st) 107 (66th) 113 (80th)

FAVRES, Functional Assessment of Verbal Reasoning and Executive Strategies; AMNART, American National Adult Reading Test; RBANS, Repeatable Battery

for Assessment of Neuropsychological Status.

Raw score SDs from the RBANS Supplement; °> SD below mean; ©>1.5 SD below mean; ¢>2 SD below mean; {improvement of >1.0 SO; improvement of

>2.0 SD; *Decline of >1.0 SD.

Coaching intervention
During the first semester of intervention, S1 was enrolled in 7
credits online: a 5-credit Introduction to College Writing
course and a 2-credit Wellness & Fitness course. S1 partici-
pated in a total of 11 weekly coaching sessions with an aver-
age duration of 33 minutes (SD =13.68, range 19-63 minutes).
To address studying and learning, coaches assisted S1 with
her writing course. At the request of S1, limited session time
was devoted to her wellness course. No accommodations
were provided by the Center for Students with Disabilities that
directly related to these courses. Writing strategies included
outlining papers, reading writing out loud for sentence flow
and clarity, and analyzing the writing of others. Coaching ses-
sion time was spent breaking down the task of a large final pa-
per into smaller parts. Coaches and S1 worked together to edit
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the paper in phases focusing on different graded elements:
content, organization, citations, sentence structure and flow,
and grammar and mechanics. S1 had a tendency to overesti-
mate the approximate grade that her paper would receive. For
example, in one session she stated “There’s no way I'm not
getting an A+ on this paper...it's honestly so good that I think I
would get an A+ if I turned it in right now. I know this essay is
just like a masterpiece it belongs in an art gallery.” Unfortu-
nately, at that point, it was not as outstanding as she reported.
Breaking the paper down into smaller parts was beneficial in
reframing the overwhelming paper into smaller parts to be
improved.

S1 did not report any difficulty with time management on
the CSS-BI. However, in the first semester of intervention, this
domain was addressed in coaching sessions with discussion
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on S1’s use of time management tools. At the beginning of the
semester, S1 used at least four time-management tools: a
large wall-mounted calendar, an exhaustive hand-written to-
do list, a planner, and an electronic calendar. Coaches encour-
aged S1 to condense her agenda into three tools at most. S1
later reported a transition to primary reliance on her elec-
tronic calendar with secondary support of a planner. She re-
ported that this method was more efficient and less confusing
and overwhelming. Eventually, S1 rejected this strategy, re-
verting back to her original way of thinking, stating that it had
worked prior to her injury and that she liked the way she had
always done it.

To address relating to others in the first semester, coaching
session time was spent discussing the role S1’s mother should
play in her return to college. The intervention program en-
courages a strong support system, which S1 had. However,
coaches found that S1 would benefit from decreasing the level
of dependency on her mother over time. At the beginning of
the semester, S1’s mother played the primary role in corre-
spondence between the student and coaches. The strategy
was implemented by asking S1 to directly correspond with
coaches by email and slowly transition to being the sole recip-
ient of all communication on her school email address. Over
time, S1 gained independence, eventually managing her own
email, to-do lists, and homework; post-intervention, she de-
cided to move out of her mother’s home and take on the re-
sponsibility of leasing an apartment with other roommates.

In the second semester of intervention, S1 was initially en-
rolled in 12 credits in the classroom. However, she immedi-
ately dropped two classes and changed to six online credits: a
3-credit Principles of Accounting II course and a 3-credit In-
formation Systems in Business course. In-person classrooms
still presented too many distractions that made it hard for her
to focus. S1 participated in 11 weekly coaching sessions with
an average duration of 39 minutes (SD =8.88, range 29-52
minutes).

As areflection of the status of her attention and self-regula-
tion at the time, it is helpful share a story she shared in one of
her coaching sessions, early in the second semester. She
opened the session by sharing how excited she was because
she got her driver’s license back and it was her first day of
driving to campus on her own. Unfortunately, on her way to
campus, something was wrong with her car, so she pulled
over to check on it. When she stepped out of the car, she inad-
vertently locked the doors, locking herself out. Not upset by
the minor setback, she called her mom to come with another
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key. Her mom was sleeping at the time, as she worked the
night shift. Arriving to the coaching session a few minutes late,
she shared the story with a smile on her face, not a bit upset
by the incident, just happy to be driving again. While this story
speaks to deficits that still remained at the time, it also speaks
to the enthusiasm and motivation that would propel her for-
ward in recovery.

At the request of S1, studying and learning intervention fo-
cused primarily on her Accounting course, with little time
spent on her Information Systems course. Accommodations
allowed by the Center for Students with Disabilities included
50% additional time for exams. The emphasis of coaching ses-
sions was on studying strategies for accounting, particularly
as they relate to online courses: making flashcards, doing
practice problems, teaching others, and taking effective notes
from the textbook.

Time management was addressed in the second semester
by coaches helping S1 to plan her next semester, particularly
because she had failed to correctly assess her ability to handle
a 12-credit in-person course load the previous semester. S1
and coaches worked together to plan course schedules and a
timeline for graduation. Intervention was necessary as S1 dis-
played difficulty understanding her limits. Weekly commit-
ments were mapped to help S1 make decisions regarding how
many classes to take and how many hours to take on at work.

Relating to others was not directly addressed in the second
semester, but the same topics addressed in the first semester
continued to be emphasized.

Post-intervention measures

Post-testing was completed four weeks after the last coaching
session of semester two. Her RBANS total score improved from
the 16th to the 68th (>1 SD), immediate memory improved
from the 19th to the 75th (>2 SD), delayed memory from the
34th to the 43rd, language from the 12th to the 59th (>1 SD),
attention from the 16th to 58th (>1 SD), and visuospatial pro-
cessing from the 50th to 70th percentile. AMNART scores im-
proved from 117.84 to 118.72. Total scores on the FAVRES im-
proved from <1 percentile to 31st (>2 SD) for accuracy, from
the 3rd to 21st percentile (>1 SD) for rationale, and remained
steady (94th to 91st percentile) for time. For a comparison of
post-testing outcomes for both students, see Table 1.

The Adult Functional Communication Measures (FCM) of
Spoken Language Expression and Comprehension were used
to characterize expressive and receptive language [40]. Post-
intervention scores for Spoken Language Expression and
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Pre-injury Post-onset with dynamic coaching intervention Post-intervention
Semester 2011 Fall 2012 Spring 2012 Fall (1st Semester 2013 Spring (2nd Semester 2013 Fall
intervention) intervention)
Courses taken Introductionto  Human Physiology  Introduction to College Writing ~ Principles of Accounting Il (3 cr): Business
Literature (5cr): B+ (5cr): C+ B Presentations
(3cr): A (2 cr): A-
Animal Introduction to Wellness & Fitness (2 cr): A Information Systems (3 cr): A Macroeconomics
Biology Accounting (4 cr): (3cr): A-
(5cr): A B
Calculus | American Elementary
(5cr): B+ Literature (3 cr): Statistics (4 cr):
A- A-
Spanish | (4 cr): A-
Credits earned 13 12 7 6 13
Term GPA 3.55 transfer 3.88 term GPA 2.80 GPA 3.50 GPA 3.77 GPA
GPA
Semester 1 Semester 2
5 A A
22
E 15k Metacognitive statements
2 M Coaching prompts
; 10 F M Independent metacognitive statements
€
Z 5t |l
: Jil .. , I
12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Session

Figure 2. S1 Metacognitive statements and coaching prompts.

Comprehension both improved to 7, indicating no limitations
of language vocational, avocational, or social activities.

S1’s grades improved over the course of the intervention
(Table 2). Pre-injury cumulative GPA was a 3.55 as a full-time
PSEO student. During the first semester after her injury as
well as the first semester of intervention, S1’s GPA dropped to
a 2.8 with a part-time, 7 credit load. As study strategies were
implemented in the second semester of intervention, S1’s ac-
counting exam grades improved. Her exam scores increased
by ~10% per midterm exam: from a C to B and, finally, alow A.
She received a B in this accounting class at the end of the se-
mester. Her final GPA this semester improved back to a 3.5,
but still with part-time, 6 credit status. Post-intervention, S1
was encouraged to return to full-time status and was able to
improve her GPA again to a 3.77.

As another measure of intervention success, coaches mea-
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sured metacognitive statements during sessions over the
course of two semesters (Figure 2). Use of prompted and in-
dependent metacognitive statements varied throughout the
two semesters. Mean prompts, prompted metacognitive
statements, and independent metacognitive statements all
increased from the first to second semester See Table 3 for
mean prompts per semester, mean prompted metacognitive
statements per semester, and mean independent statements
per semester for S1. Use of session time was also examined.
Overall, efficiency of statements reflecting on-task behaviors
to off-task was 59%.

Other academic outcomes include completion of 24 out of
24 credits attempted during the time of intervention. S1 also
completed 3 credits of Winterim courses and 7 credits during
the summer, earning a 3.0 and 3.24 GPA, respectively.

Non-academic outcomes include S1 successfully maintain-
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Table 3. Prompted and independent metacognitive statements per semester

Semester 1 Semester 2
Mean number of coaches prompts 2.57(2.76) 9.75(6.76)
Mean prompted metacognitive statements 3.43(3.31) 11.25(6.20)
Mean independent metacognitive statements 1.00(1.53) 3.00(2.27)

Standard deviation noted as (SD).

Several sessions were not included in calculation of descriptive statistics. Testing was completed in weeks 1-2, session recordings failed in sessions 10, 11,
13, and 23. Sessions 6-7 were in the library and session 17 was a Skype call that did not follow typical session structure.

Stroke (Dec 11)
e ] | | | | |
Tech College | | | | | | |

Fall 10 Spring ‘11 Fall ‘11

ll J
|

Technical college

Spring ‘12

Fall ‘12 Spring ‘13 Fall 13

Il J
|

University

Figure 3. Timeline for S2, initial college education, onset of stroke, and return to university.

ing a part-time job and moving out of her mother’s home to
live independently.

Post-intervention outcomes include her application and
admission to the University of Wisconsin - Eau Claire College
of Business the fall following intervention.

Case study 2

Participant

S2 was a 42-year-old female who was attempting to return to
college following a cerebrovascular accident. Her hospital stay
was three days. Outpatient speech therapy was only three
weeks in duration. Prior to onset of the stroke, S2 had com-
pleted three semesters of college at a local technical college.
Following onset of her stroke in December of 2011, she at-
tempted to return to college at the University of Wisconsin -
Eau Claire university in late January of 2012. Because of her
positive experiences with the SLPs who worked with her dur-
ing rehabilitation, she began coursework in the CSD major,
hopeful to become an SLP. She was referred to our dynamic
coaching program from a faculty member in the CSD depart-
ment who was familiar with her coursework challenges. Re-
turn to college and enrollment in the CSD major began when
S2 was 23 days post-stroke and coaching interactions began
one week into her third semester of returning to college post-
injury. At the outset of coaching, she had some occasional
anomia, mildly extended processing time when she became
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overwhelmed, mild impulsivity, distractibility, and impaired
time sense and/or urgency. As is noted within the initial de-
scriptions of participants, authors decided to include S2 in
this intervention because her profile matched the purpose of
the coaching program. She had impairments to executive
function, including organization, attention, self-awareness,
and self-regulation. Although she initially demonstrated
aphasia post-onset, scores on standardized assessment re-
flected no ongoing effects of aphasia. Incidents of word find-
ing difficulties were rare at the outset of the coaching program
and did not appear to limit her directly in coursework. For a
timeline of her stroke onset and return to college, please see
Figure 3.

Pre-intervention measures

Pre-intervention measures replicated assessments used by
Kennedy and Krause [9], including the RBANS [37], AMNART
[38], FAVRES [39], and the CSS-BI [15]. Subscale scores from
testing completed one week prior to intervention can be seen
in Table 1.

CSS-BI

S2 identified five areas of difficulty out of 16 general categories
listed on the CSS-BI. She reported experiencing challenges
with decision-making problems, memory problems, organi-
zation problems, attention problems and headaches. Out of



13 student experience statements, S2 agreed with three, ac-
knowledging that she gets overwhelmed when studying, gets
nervous before tests, and does not always understand the in-
structions for assignments. Challenges with time manage-
ment or trouble prioritizing assignments and other meeting
deadlines were not openly expressed. Troubles relating to
others were not identified.

To examine potential effects of language impairments on
study outcomes, the Adult Functional Communication Mea-
sures (FCM) of Spoken Language Expression and Compre-
hension were used to characterize expressive and receptive
language [40]. Pre-intervention scores for Spoken Language
Expression and Comprehension were both 6. A Spoken Lan-
guage Expression score of 6 indicated that the person was able
to communicate successfully in most contexts, although there
were some limitations present in vocational, avocational, and
social activities. A Comprehension score of 6 indicated the
ability to understand with rare, minimal cueing for complex

sentences.

Coaching intervention
During the first semester of intervention, S2 was enrolled in
12 credits, including chemistry issues (CHEM 100), a normal
communication lab (CSD 258), phonetics (CSD 262), human
geography (GEOG 111), and music appreciation (MUSI 110).
She withdrew from chemistry midway through the semester.
She participated in six of twelve weekly, 30-minute coaching
sessions.

To address studying and learning, coaches assisted S2 with
a variety of courses, although much of the time was focused
on CSD courses. She refused any accommodations by the
Center for Students with Disabilities, which is consistent with
past report that students choose not to take advantage of re-
sources offered to them [15]. Strategies used regularly in-
cluded creating flash cards, self-quizzing, re-writing notes, re-
cording class lectures, and concept mapping. Coaching ses-
sion time was spent breaking up and organizing notes and
identifying a plan for studying. Since the coach was also a
CSD student, S2 would often try to steer the conversations in
the direction of tutoring and direct assistance. Although the
coach did not acquiesce to those attempts, it consumed a fair
amount of time, as S2 was persistent in those attempts. The
coach reminded S2 that she had been assigned to one per-
sonal teaching assistant for her phonetics course. The teach-
ing assistant held office hours to review questions and go over
tests and assignments. As such, the coach focused on strategy
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development by collaboratively initiating development of
flash cards, concept mapping, and self-quizzing with the stu-
dent.

S2 did not report any difficulty with time management on
the CSS-BI. However, in the first semester of intervention, this
domain was addressed in coaching sessions regularly. Com-
mon challenges for S2 included managing and prioritizing life
events to balance time spent on school work and family. At
times, S2 would become too overwhelmed with academic
and non-academic demands and not attend class. At one
point, she stated “I think with everything going on it kind of
hit me. So, I kind of like totally blew off school on Monday. But
I had to. I don’t think I really put myself back at all..” Because
of her inconsistency in attending coaching sessions, part of
the focus was on attending meetings. This challenge was also
an issue in attending teaching assistant and professor office
hours. Beyond attending meetings, another point of emphasis
was coming to meetings prepared. Again, this was an expecta-
tion for coaching sessions and the challenge carried over to
meetings with teaching assistants and professors.

While relating to others was not identified on the CSS-B], it
was a regular challenge for S2. Issues addressed in coaching
sessions included how to use a tutor, attending regular meet-
ings with teaching assistants, studying with peers, and devel-
oping a support system to prevent becoming overwhelmed.
In coaching sessions, S2 was encouraged and appeared to be
on board with utilizing her resources but she did not follow
through regularly.

In the second semester of intervention, S2 was initially en-
rolled in 14 credits but she dropped one 3-credit course in
American Indian History and Culture. She remained enrolled
in American Sign Language I (CSD 101), Anatomy and Physi-
ology of the Speech and Hearing Mechanism (CSD 256), and
Intermediate Algebra (MATH 20). S2 participated 6 of 12
weekly, 30-minute coaching sessions.

During the second semester, studying and learning inter-
vention focused primarily on her CSD courses. At the outset
of the semester, she demonstrated no carryover of first semes-
ter strategies. There was a return to emphasis on study strate-
gies of the first semester but her implementation was incon-
sistent. While not one of her strongest strategies, sometimes
she would simply revisit concepts that she did not under-
stand. She remarked, “I'll go back and I'll re-read something if
I feel like it doesn’t make sense to me, and that does help.” At
times, coaching sessions seemed to gain momentum, where

she increased study strategies and self-assessment ap-
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proaches. During periods of success, she became over confi-
dent and questioned her need for any support, which was fol-
lowed by a decline in performance. When she became over-
whelmed, she missed coaching sessions, becoming reactive,
rather than proactive in her approach. She struggled to priori-
tize coursework with other life demands. When she struggled,
she frequently blamed her struggles on people or factors out-
side of herself.

Time management and relating to others remained com-
mon concerns in the second semester but her self-regulation
was inconsistent. She remarked, “That second semester... I
was, ‘I'm going to do this on my own I don’t need any help!
And guess what, I don’t have to do that! And it feels so good
that I don’t have to do that. I mean eventually, 'm going to
have these big tests one day that I'm going to have to do on my
own, and to do that I mean... This is why 'm here

Post-intervention measures

Post-testing was completed four weeks after the last coaching
session of semester two, since she discontinued attendance
prior to the end of the semester. Her RBANS total score im-
proved from the 17th to the 58th (> 1 SD), immediate memory
improved from the 18th to the 25th, delayed memory from the
13th to the 34th, language from the 18th to the 25th, attention
from the 8th to 84th (>2 SD), and visuospatial processing
from the 84th to 96th percentile. AMNART scores remained

Table 4. S2 grades prior to onset, during intervention, and post-intervention

stable (135.08 pre to 136 post). Total scores for FAVRES im-
proved from 49th to 100th percentile for accuracy, 13th to
32nd percentile for rationale (>1 SD), and 66th to 80th per-
centile for time. For a comparison of post-testing outcomes
for both students, see Table 1.

To examine potential effects of language impairments on
study outcomes, the Adult Functional Communication Mea-
sures (FCM) of Spoken Language Expression and Compre-
hension were used to characterize expressive and receptive
language [40]. Post-intervention scores for Spoken Language
Expression and Comprehension remained at 6. A Spoken
Language Expression score of 6 indicated that the person was
able to communicate successfully in most contexts, although
some limitations remained present in vocational, avocational,
and social activities. A Comprehension score of 6 indicated
the ability to understand with rare, minimal cueing for com-
plex sentences.

S2’s grades improved over the course of the intervention
(Table 4). Pre-onset cumulative GPA at the Chippewa Valley
Technical College was a 2.26, although the last two full semes-
ters were 3.0. During the semester of her stroke, she earned a
GPA of 1.59. Note that onset was near the end of that semester
but clearly contributed to her failure in chemistry. Just a short-
time after her stroke onset, she returned to college, taking
coursework in CSD and earning a GPA of 2.83 in her first se-
mester, 3.16 in her second semester. At the outset of her third

Post-onset and returned to courses
Post-

intervention

Post-onset but no
intervention

Post-onset with dynamic
coaching intervention

Pre-onset Onset (end
of term)
Semester 2004 Fall 2005 Spring 2010 Fall 2011 Spring 2011 Fall
Courses PSYC 100 (F) PSYC 930 (F) PSYC 100  PSYC230  SOC 101
taken WRIT 801 WRIT801 (B-)MATH (B+)POLS  (B+) CHEM
(F)ENGL  (F) 10 (A-)CJ 110 (A) 806 (F)
171 (F) 202 (A-) BIOL100  ENGL110
WRIT801 (B-)ENGL (C)
(B-) 907L (C+)
Credits 8 6 12 13 10
taken/
repeated
Credits 0 0 12 13 6
earned
Term GPA 0.0 0.0 32 298 1.59

2012 Spring 2012 Fall 2013 Spring 2013 Fall (2nd 2014 Spring
(1st Semester  Semester (Post-
Intervention)  Intervention)  Intervention)
CSD 101 (F) AIS 161 (C+) CHEM 100 (W) AIS 101 (W)  CSD 331 (W)
CSD256  ENGL150 CSD258(A-) CSD 101 (A-)  CSD 352 (W)
(C-)CSD (A)GEOG  CSD262(B-) CSD256(B)  CSD 353 (W)
257 (B-) 111(C-) GEOG 111 (B) MATH 20 MATH 246
CSD262  MATH20  MUSI110(A) (B+) (W)
(C-) GEN (C-)
100 (B+)
13 13 12/7 14/8 15
4 6 9 1 *0
283 3.16 333 3.30 0.0

Note that S2 dropped all courses her first semester post-intervention, earning 0 credits and decreasing GPA.
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Figure 4. S2 Metacognitive statements and coaching prompts.

Table 5. Prompted and independent metacognitive statements per semester

I Coaching prompts
[ Metacognitive statements
M Independent metacognitive statements

Semester 1 Semester 2
Mean number of coaches prompts 1(1.22) 1.67(1.63)
Mean prompted metacognitive statements 44(3.43) 5.16 (4.40)
Mean independent metacognitive statements 1.8(2.05) 2.83(3.12)

Standard deviation noted as (SD).

Two sessions were not included in calculation of descriptive statistics. Testing was completed in session 1 and session 12 was primarily informal counseling.

semester at the university she began participation in the dy-
namic coaching program, earning a 3.33 GPA. In her second
semester in the program, she earned a comparable 3.30 GPA.
Unfortunately, she was unable to sustain that success in her
first semester post-intervention. Struggles in coursework,
coupled with challenging demands at home led her to with-
draw from all of her courses.

Coaches also measured metacognitive statements during
sessions over the course of two semesters, as a measure of in-
tervention success (Figure 4). Use of prompted and indepen-
dent metacognitive statements varied throughout the two se-
mesters. Mean prompts, prompted metacognitive statements,
and independent metacognitive statements all increased
from the first to second semester. See Table 5 for mean
prompts per semester, mean prompted metacognitive state-
ments per semester, and mean independent statements per
semester for S2. Production of metacognitive statements was
strongest at the beginning of each semester (i.e., sessions 2-4
of the first semester and sessions 7-11 of the second semes-
ter). This corresponded with a steady but limited number of
coaching prompts per session. Use of session time was also
examined. Overall, efficiency of statements reflecting on-task
behaviors to off-task was 45%.

Non-academic factors included S2 ongoing challenges with
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balancing schoolwork with her every day duties at home with
her family. While both were certainly important to her, she
became overwhelmed with workload in both contexts, which
caused her to withdraw from use of time management strate-
gies in both contexts.

Post-intervention outcomes include her withdrawal from
all courses in the first semester, post-intervention. She did re-
turn to enroll in two more semesters at the university but
withdrew early each of those semesters from all courses.

DISCUSSION

The current replication of a dynamic, individualized coaching
builds upon findings from previous investigations by Kennedy
and colleagues [6-10]. Importantly, a key finding is that the in-
tervention needs to be individualized to suit the needs of the

individual with an acquired brain injury.

Case 1 outcomes

S1 made substantial gains on behavioral measures such as the
RBANS from pre- to post-testing. While the coaching inter-
vention may have been a factor in those gains, it is not likely
that those gains can be directly attributed to the current inter-
vention. This is also true for gains on the FAVRES and AMN-
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ART. Language status was further validated through FCMs for
Spoken Language and Comprehension. Both improved from
a score of 6 from pre-intervention to a score of 7 post-inter-
vention ratings. S1 did identify a reduction in perceived areas
of difficulty on the CSS-BI from pre- to post-testing. Initially,
she identified six areas of difficulty of the 16 general catego-
ries. Following the intervention, she gained skills in three of
those areas: studying and learning, time management, and
relating to others. S1’s GPA steadily rose from the onset of in-
tervention at 2.80 first semester to 3.5 during the second se-
mester, and 3.77 post-intervention. This is consistent with her
pre-injury GPA. Further, she worked her way from half-time
successfully to fulltime enrollment by post-intervention. A
steady increase in use of prompted and independent meta-
cognitve statements was noted over the course of the two se-
mesters of intervention, which paralleled an increase in
coaching prompts per session. Metacognitive statements rep-
resent evidence of self-awareness and self-regulation, particu-
larly regarding use of strategies to support completion of work
and preparation for examinations and other summative mea-
sures. Along with direct academic gains, she was able to move
out of her mother’s home into an apartment, decreasing her
overall dependence on her mother for support in planning,
scheduling appointments, and everyday living. She was ac-
cepted into her degree program in the fall semester proceed-
ing the coaching intervention.

Case 2 outcomes

S2 also made substantial gains on behavioral measures such
as the RBANS, which are likely a product of many factors be-
yond the current intervention. While the coaching interven-
tion may have contributed in some way, gains cannot be di-
rectly attributed to the intervention. The same can be said
about gains on the FAVRES and AMNART. Language status
was further validated through FCMs for Spoken Language
and Comprehension. Both remained at a stable rating of 6
from pre- to post-intervention ratings. While this does not
eliminate the possibility that language status affected inter-
vention outcomes, it does suggest any affects would have
been marginal. S2 identified five areas of difficulty out of the
16 general categories of the CSS-BI. Following the interven-
tion, she made inconsistent gains in three of those areas:
studying and learning, time management, and relating to
others. While she used some strategies, such as revisiting con-
cepts that she did not understand or re-reading, implementa-
tion was inconsistent. The coaches’ field notes indicate that
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she seemed to gain momentum in proactive, self-assessment
and studying strategies when she attended sessions regularly.
However, periods of success were often coupled with over
confidence and missing coaching sessions. This cycle resulted
in her becoming overwhelmed and abandoning strategies. It
should be noted that balancing school work and obligations
to her family may have exacerbated these effects. Self-regula-
tion for time management and relating to others followed that
same pattern. She made gains in academic performance
while in the coaching program, increasing her GPA from 2.83
and 3.16 in her first two semesters post-onset but prior to
coaching, to 3.33 in her first semester of coaching and 3.30 in
the second semester. She withdrew from some part of her
credit load in each semester post-onset, which is consistent
with past investigations which suggest 81% reduce their
course load or even drop out [10,15]. Unfortunately, she was
not able to sustain that success post-intervention and she ulti-
mately withdrew from all of her courses. Use of metacognitve
statements varied widely over the course of the two semesters
of intervention. In spite of inconsistent attendance, gains were
made in use of prompted and independent metacognitive
statements were made from the first to second semester.
Coaching prompts per session were limited, which could have
affected both prompted and independent metacognitive
statements. The coaches’ field notes indicate that much of her
time was focused on redirecting, as S2 wanted her to tutor/re-
teach the content rather than focus on implementing learning
strategies.

General conclusions

Inconsistencies in the way that S1 and S2 responded to the
coaching intervention are consistent with past investigations
[9,10]. Both participants demonstrated evidence that the ap-
proach can work when attendance is consistent and motiva-
tion is strong. S1 responded to the coaches prompts to elicit
her own potential solutions by frequently identifying specific
learning strategies. Her coach responded by affirming, reflect-
ing, and summarizing those self-identified strategies. Com-
peting demands outside of school and personal factors con-
tributed to inconsistency in S2. While a motivational inter-
viewing approach was used to augment coaching with both
students, implementation varied across students, along with
other factors that made it more difficult to implement with S2.
Locus of control seemed to be externalized for S2, which may
have been further affected by the fact that S2 was a CSD un-
dergraduate. As an undergraduate CSD student being coached



by a CSD graduate student, she knew that her coach had suc-
cessfully navigated and had prior knowledge about each of
her courses within the major. As a result, she persistently at-
tempted to make the session an opportunity for direct tutor-
ing of class concepts, rather than focus on strategies. The ten-
dency of some participants to want coaches to tutor or re-
teach them rather than focus on strategic behavior had also
been noted in previous investigations [9,10].

Limitations

While the present investigation adds to our understanding of
the variability (heterogeneity) and what is necessary to imple-
ment a complex, individualized coaching intervention, there
are several limitations. Of course, the small number of partici-
pants limits our ability to generalize outcomes. Part of the in-
tent of this intervention was to add to the number of partici-
pants from previous investigations. While attempts were
made to follow protocols consistent with previous investiga-
tions, individual factors ultimately compromised the consis-
tency to some extent. Given the disparity in performance out-
comes by S1 and S2, the case study design was a limitation.
While the intervention framework was consistent across par-
ticipants, individualized modifications and needs limit our
ability to generalize these outcomes. The primary impair-
ments of the students were similar, although age and etiology
differed, limiting our ability to make clear statements about
differences in outcomes. S2 was a student within the CSD ma-
jor, which created unique challenges. Whether or not that stu-
dent would have persisted so consistently on asking the coach
to tutor/re-teach if she had been from a different major is im-
possible to know. Regardless, she did and that had an impact
on the nature of the services delivered from the coach. That is
not to say that the coach did not implement the techniques
appropriately but rather that she had to spend a great deal of
time redirecting to the intervention, which ultimately reduced
her ability to prompt metacognitive strategies. Implementa-
tion of motivational interviewing techniques was also im-
pacted by the response of participants. Both coaches imple-
mented basic elements of the approach, including open-
ended questions, affirmation, reflection, and summarization
techniques to elicit each participant’s own solutions for ad-
dressing challenges they encountered. The tendency of S2 to
persistently seek external solutions made this approach chal-
lenging to implement. The primary consequence was fewer
opportunities to affirm, reflect statements, and summarize

strategic solutions identified by S2.
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