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ABSTRACT

Traumatic brain injuries (TBIs) are relatively common in the
pediatric population, yielding several potential challenges across a wide
range of skills and abilities. Cognitive-communication disorders are
particularly prevalent, with implications for long-term academic and
social outcomes. While considerable evidence exists for identifying and
characterizing the effects of cognitive-communication deficits, evidence
informing effective interventions is still emerging. This review includes
discussion of individual factors that affect treatment needs and out-
comes as well as evidence that supports cognitive-communication
intervention approaches at both a fundamental/discrete and integrated
level. Also addressed is the need for modifying contextual factors that
may be barriers as well as augmenting facilitators of successful commu-
nication and participation, including collaboration with everyday com-
munication partners and identification and use of appropriate
accommodations. Overall, research suggests a growing trend toward
interventions that are individualized, dynamic, and combine multiple
approaches for cognitive-communication treatment after pediatric TBI.
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Learning Outcomes: As a result of this activity, the reader will be able to (1) explain the importance of
individual differences when designing a treatment plan for cognitive-communication disorders following
pediatric traumatic brain injury; (2) contrast interventions for cognitive-communication disorders that support
discrete, fundamental processes versus integrated, higher-order processes; (3) describe the current trend
toward interventions for cognitive-communication disorders that incorporate multiple treatment approaches,
are individualized, and are dynamic in delivery over time.
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A traumatic brain injury (TBI) to the
developing brain can have significant long-
term consequences, thus necessitating a contin-
uum of care, including appropriate identifica-
tion, dynamic assessment, collaborative
treatment, and ongoing monitoring.l_3 While
there is a growing body of research available on
the impact of pediatric TBI to guide evidence-
informed approaches to assessment, > less
evidence is available to inform best practices
for treatment, particularly in later stages of
recovery.

Due to the broad spectrum of deficits
associated with TBI in youth, intervention
planning involves consideration of many rele-
vant factors. MacDonald® demonstrates this
range of needs in her model of cognitive-
communication competence, which includes
seven key domains to consider for assessment
and treatment of brain injury: individual, con-
text/environment, cognition, communication,
emotional, physical, and communicative com-
petence.6 Individual factors comprise both
preinjury aspects such as age, sex, education,
language style, and culture, as well as injury-
related effects such as etiology, severity, loca-
tion, and extent of neurological impairment.
The context/environment domain considers the
communication demands (e.g., academic, oc-
cupational, social) and the child’s communica-
tion partners. For example, the communication
demands of a preschooler will be markedly
different than those of a high school student.
The preschooler likely has more inherent
predictability and cues built into her interac-
tions with teachers and parents, while a high
school student is required to carry a higher
cognitive load through tasks demanding greater
working memory, reduced response time, more
complex forms of attention, and code switching
between speaking with peers and multiple tea-
chers. Therefore, treatment should target cog-
nitive-communication skills that are most
pertinent to the needs of the individual. Beyond
targeting skills needed for day-to-day interac-
tions, research supports training communica-
tion partners to increase communicative
competence in several settings, including in
the school, home, and community.®

TBI can also cause physical impairments

that should be considered when designing both

assessment and treatment.® Physical challenges
experienced by a child with TBI might include,
but are not limited to, fatigue, dizziness, sleep
disorders, and hearing and vision impairments.
Other possible physical conditions that are
included in the wide range of possible therapy
needs include motor speech disorders such as
dysarthria and apraxia, affecting articulation,
respiration, phonation, resonance, strength,
coordination and speed of movement, and voice
or prosody disorders affecting quality, loudness,
pitch, and ﬂuency.6 Additionally, the effects of
emotional changes postinjury on communica-
tion and cognition should be considered during
the treatment process. Emotional changes can
include anxiety, stress, depression, posttrau-
matic stress disorder, anger, and changes to
motivation and self-concept.

All communication modalities can be af-
fected by TBI due to their interaction with
cognitive, linguistic, emotional, physical, and
contextual factors.® The communication do-
main includes treatment considerations for
auditory comprehension, verbal expression,
reading comprehension, written expression,
and pragmatics. The cognitive domain includes
assessing and treating cognitive changes that
will influence communication. When treating
individuals with pediatric TBI, it is important
to recall that the most common cause of com-
munication disorders for this population is due
to underlying cognitive impairments such as
attention (sustaining, shifting, dividing), work-
ing memory (verbal and visuospatial), declara-
tive learning, executive functions (e.g., abstract
thinking, emotional regulation, planning), and
social cognition.” Though language disorders
such as aphasia and speech disorders such as
dysarthria can result from TBI, cognitive-com-
munication disorders are the most common
clinical ﬁnding.7 The cognitive processes com-
monly affected by TBI make up the foundation
for higher-level communication skills across
language domains (phonology, morphology,
syntax, semantics, and pragmatics) and modali-
ties (listening, speaking, reading, writing).z’5
For example, deficits in language comprehen-
sion may arise from decreased working memo-
ry, as a student is attempting to process a large
quantity of incoming information. Deficits in
declarative memory may result in reduced
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expressive vocabulary, while deficits in executive
functions may lead to shorter utterance length.
Both of these deficits may present as overall
reductions in expressive language. Therefore,
treatment for cognitive-communication disor-
ders generally focuses on cognitive deficits that
affect communication. Using a model such as
the cognitive-communication competence
model,® clinicians can ensure that the full range
of an individual’s communication impairment is
captured in a treatment plan.

Currently, treatment of pediatric TBI gen-
erally includes an interdisciplinary team work-
ing together to address these different domains
to provide a holistic approach to intervention.®
Speech-language pathologists make up an im-
portant part of this treatment team during all
stages of rehabilitation, from acute and inpa-
tient to community-based interventions, in
cognition and communication.® Because the
most common cause of communication disor-
ders for this population is underlying cognitive
impairments, the aim of this article is to sum-
marize the current trends in related therapeutic
interventions for children with TBI and to
highlight several representative approaches.

INDIVIDUAL FACTORS

Before selecting a treatment approach, it is
crucial to take into account individual factors
related to the child. Multiple factors may be
predictive of a child’s performance and recovery,
and thus serve as important considerations for
selecting appropriate interventions. According
to a scoping review by Cermak and colleagues,’
one such factor to consider is the severity of the
TBI, which can be predictive of cognitive-
communication deficits facing the child, al-
though it is not the sole predictor of perfor-
mance. For example, Walz and colleagues9
compared the narrative discourse skills of chil-
dren with moderate TBI, severe TBI, and
orthopaedic injuries, and found that deficits
differed between the three groups. Children
with both moderate and severe TBI presented
with reduced language production, less relevant
story information, fewer gist propositions, re-
duced ability to answer explicit questions, and
reduced ability to recognize unimportant facts,
when compared with the orthopaedic popula-

tion. Children with severe TBI also presented
differently from those with moderate TBI, as
those with severe TBI had significantly poorer
story recall skills with poorer recognition of
unimportant story details.” Therefore, when
designing treatment for a child with severe
TBI, the clinician may choose to target discrete
skills such as teaching story grammar and
discriminating between important and unim-
portant information, while a clinician working
with a child with a mild-to-moderate TBI may
target treatment toward higher level skills such
as extracting the central meaning (“gist”) of a
passage.

Age at the time of injury is another indi-
vidual factor that should be taken into account
when planning treatment. A brain injury is
likely to have a more significant impact on skills
that are still developing or yet to be developed,
compared with skills that are already well
consolidated at the time the injury is sustai-
ned.'® Cermak and colleagues' examined nine
studies regarding age of TBI and performance
measures and found that, in general, narrative
discourse, reading comprehension, and high-
level language skills appear most susceptible to
early childhood TBI. When an intervention is
provided at an appropriate developmental level
for the child, outcomes are more promising for
cognitive gains.ll

Individual contextual factors have also been
found to affect recovery and thus have implica-
tions for intervention planning. Addressing
contextual factors such as family stress, school
supportiveness, and personal coping styles can
improve outcomes.'? For example, improved
therapeutic outcomes have been found when
intervention has included or taken into account
(1) parent and sibling training related to envi-
ronmental modifications/supports, (2) the
long-term effects of a TBI, (3) typical develop-
mental milestones, and (4) advocacy in school
environment.'? Psychosocial barriers for fami-
lies of lower socioeconomic backgrounds (e.g.,
parental unemployment, accesses to transpor-
tation, ability of school to provide appropriate
supports, ability to access outpatient rehabilita-
tion services) also increase family stress; so,
connecting families to resources should be a
key consideration when developing a well-
rounded treatment plan. Contextual factors
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can be incorporated into treatment during any
stage. Importantly, addressing contextual varia-
bles during therapy may boost the effects of
treatment during the chronic stage of recovery
when many patients have “plateaued” in other
therapeutic areas.

APPROACHES TO INTERVENTION
Typically, treatment approaches for cognitive-
communication disorders are categorized into
four types: restorative, compensatory, habilita-
tive, and functional/contextual.’® Restorative
approaches provide direct therapy to restore or
train lost functions (e.g., using a card sorting
task to rebuild sustained attention). Conversely,
compensatory approaches focus on capitalizing
on retained abilities by implementing strategies
to modify approaches to tasks. This includes
providing accommodations for specific areas of
deficit (e.g., short breaks during class time to
compensate for decreased sustained attention).
Compensatory approaches may also include the
use of internal aids such as mnemonics, visual
imagery, or chunking, or external aids such as
calendars, checklists, timers, and headphones.
A habilitative approach focuses on training and
retaining skills that are developing postinjury.
Lastly, a functional/contextualized approach
describes a treatment that targets personally
meaningful goals that can be generalized to
everyday activities, such as through goal attain-
ment scaling, an evidence-supported technique
whereby both the client and clinician collabo-
rate to create goals and rate progress.14 These
approaches to intervention are by no means
mutually exclusive, as treatment often includes
aspects spanning more than one category.
Interventions can also be categorized based
on the level of complexity of the therapeutic
tasks. Some interventions support basic cogni-
tive skills or fundamental processes using a bot-
tom-up approach, while others support Aigher-
order processing using a top-down approach. The
Colorado Department of Education brain inju-
ry manual’ provides a framework for consider-
ing these cognitive complexities using a
“building blocks” analogy. They describe fun-
damental processes (or basic cognitive skills)—
memory, attention, inhibition, sensory-motor,
and processing speed—as the bottom building

blocks to a pyramid. Without these fundamen-
tal processes or “building blocks” holding up the
proverbial pyramid, higher-level cognitive skills
will not be functional, as these lower-level skills
serve as the foundation, “holding-up” the hig-
her-level skills. Fundamental cognitive skills are
often targeted using restorative, drill-based
therapies. Higher-order focused interventions,
in contrast, focus on the processing required for
more complex skills such as reasoning, social
cognition, and executive functions. These com-
plex skills can be thought of as skills located
“higher” on the cognitive pyramid because they
require the functional integration of more
foundational skills. Complex or higher-level
skills may be bolstered through metacognitive,
strategy-based, or compensatory approaches.
While these treatment-approach categoriza-
tions make it easy to conceptualize different
isolated treatment types, in practice, effective
treatment should likely include elements of
multiple approaches. For example, a drill-based
short-term memory task (fundamental process),
in which a patient is asked to repeat back a list of
five items after a delay, can be considered
restorative (with the goal of improving short-
term memory ability) but can also include a
compensatory component (using higher-order
processing) by coaching the patient to use a
strategy such as semantic chunking (i.e., con-
sidering categorical/thematic similarities) to
retain the five items.

INTERVENTIONS SUPPORTING
FUNDANMENTAL PROCESSES
Interventions that support fundamental process-
es generally target basic cognitive skills using a
bottom-up approach, including discrete cogni-
tive skills or functions such as declarative mem-
ory, sustained attention, processing speed, or
working memory. These interventions are typi-
cally implemented using drill-based approaches.
Many are grounded in principles of experience-
dependent neuroplastici’ty,15 leveraging ele-
ments of repetition, intensity, and specificity in
their design to induce change. Overall, research
supports the benefits of such cognitive inter-
ventions for children'®; however, these methods
are most beneficial for the cognitive skills direct-
ly targeted, with poor generalization to
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nontargeted tasks or functions.>'"' A recent
systematic review and meta-analysis of pediatric
cognitive interventions found that interventions
that targeted attention, working memory, and
short-term memory showed sizable positive
improvements for specific tasks in all three
domains but only small positive effects on overall
behavior rating scales and academic achievement
in the areas of working memory and attention.'®
Several methods have been used to target fun-
damental processes, including drill and practice
methods, direct attentional training, and error-
less learning. To improve efficacy and generali-
zation of cognitive skills targeted by these
fundamental approaches, there is a trend toward
integrating therapy for fundamental processes
with therapy methods that are supported by
higher-order processing (e.g., combining a drill
and practice approach with a metacognitive
approach). Additionally, interventions suppor-
ting fundamental processes are most effective
when specific therapy tasks are matched to the
individual needs of the child. The following
sections provide examples of methods targeting
fundamental processes that can be strengthened
using individualized and combined approaches.

Drill and Practice
Drill and practice is the therapeutic approach of
using repetitive drills to practice specific target
skills.® The theory behind this approach is that
repetitive drill and practice will strengthen
neural pathways through repeated activation.
This technique is found to be most effective
when spaced practice is employed, that is, when
practice sessions are spaced out in several short
sessions over a longer period of time.'”
However, support for treatment models
that include more elements than drill and
practice comes from the lack of evidence that
direct training of specific communication skills
generalizes to overall communicative gains.>'!
A recent systematic review of cognitive rehabil-
itation treatment programs for children and
adolescents with acquired brain injuries sug-
gests that multicomponent interventions have
potential for the most functional benefits.!!
Specifically, a metacognitive/strategy-based ap-
proach combined with a drill-based approach

was more effective at treating a range of cogni-

tive functions than either approach individually.
Drill-based approaches were found to promote
cognitive improvements, but only when out-
come measures were similar to trained tasks.
For example, children exposed to a computer-
ized drill and practice program showed im-
provement on the verbal working memory
task that was trained, but did not show signifi-
cant improvement on standardized psychomet-
ric outcome measures or in academic
performance.18 Metacognitive and/or strate-
gy-based approaches alone also yielded impro-
vements, but gains were limited to social
behavior and adaptive communication behavi-
ors. 1 Additionally, metacognitive/strategy-
based treatment approaches yielded greater
improvements in cognitive outcomes when
provided in a family or peer-supported context,
reinforcing the importance of a treatment mod-
el that addresses all domains of communication
competencies, including environmental/con-
textual factors.

Direct Attention Training

Direct attention training (DAT) is an interven-
tion that is typically considered to be a stimulus,
drill-oriented approach.19 DAT uses repetitive
drills to target specific areas of attention (i.e.,
sustained, selective, alternating, divided), with
the premise that overall attentional abilities can
be improved by stimulating specific areas with
repetitive exercises. In recent years, the evolu-
tion of DAT provides yet another example of
the trend toward combined approaches, as some
recent studies advocate for combining DAT
drills with a metacognitive approach.?**" One
example of an intervention using this combined
approach comes from a study by Galbiati and
colleagues," who provided an attention-specif-
ic intervention with metacognitive strategy
instruction to 6- to 18-year-olds with TBI.
Children in the experimental group participat-
ed in 45-minute one-on-one training sessions,
four times a week, for 6 months. Sessions
included both computer-based and table-top
attention drills with a focus on increasing the
children’s awareness of their cognitive abilities.
They found that the children in the experimen-
tal treatment group demonstrated significant
improvements on global attention measures, as
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well as in specific attentional areas of impulsivi-
ty control, omission errors, and adaptive behav-
ior, demonstrating that attentional training
combined with metacognitive strategies gener-
alized to other cognitive-communicative skills.

Another example of this trend comes from
Sohlberg and colleagues’ Attention Improve-
ment Management (AIM) program.20 This
computer-based intervention combines direct
attention and working memory drills with the
implementation of metacognitive strategies to
improve cognitive processes impaired by TBI.
Though the results from this pilot study were
mixed, the study serves as another example of
the trend toward combining DAT with meta-
cognitive strategies. Furthermore, the variabili-
ty of results reinforces the need for
individualized treatment plans. Though AIM
is a computer-based program created with the
intent of decreasing the need for highly trained
clinical decision making, researchers found
clinical intervention necessary to override pro-
gramming to adapt the training program to the
individual needs of the participants during the
clinical trial.>® For example, clinicians found
that some participants required changes in the
difficulty level of tasks to sustain attention or
motivation. Clinical decision making was also
used to select metacognitive strategies to fit the
individual needs and preferences of partici-
pants. Modifications implemented to maximize
the effectiveness of structured programs such as
these demonstrate the need for dynamic and
individualized interventions for children and
adolescents with TBI. Computerized cognitive
training programs, like DAT, which have been
growing in popularity for both clinical and
nonclinical use, can incorporate closed-loop
models which provide real-time, quantitative
feedback to facilitate dynamic adjustments.
However, there is still limited evidence suppor-
ting their use over traditional cognitive treat-
ments after pediatric brain injury.**

Errorless Learning

Errorless learning is a technique in which
patients learn target skills with minimized
opportunities for errors. In this approach, the
clinician enhances the environment so that the
patient can only produce the correct answer.

Errorless learning is typically used with persons
who have severe memory impairments and
generally includes breaking tasks into discrete
steps and modeling the target behavior for the
individual before each step.17 An example of
this could be a clinician pointing to a visual
calendar and saying, “Look, today is Friday.
Whatday is it?” The expectation is that the
patient will use the provided information to
respond, “Friday.” Errorless learning discoura-
ges guessing and encourages immediate correc-
tion of errors!’ based on the principle that
eliminating interference from incorrect respon-
ses enhances learning.23 Errorless learning
requires conscientious fading of supports and
prompts.17

While the use of errorless learning with
adults who have sustained brain injuries is
widely supported, evidence for its use with
children post-TBI is extremely limited, and
support for its efficacy is mixed. Haslam and
colleagues compared trial-and-error learning to
two forms of errorless learning, traditional
errorless learning (therapist provides correct
answers) and self-generation errorless learning
(learner produces correct response given rich
cueing and corrective responses from thera-
pist).24 Participants, aged 11 to 16 years, com-
pleted word learning trials under each condition
and were tested on word recall after a 5- and 20-
minute delay. While typically developing chil-
dren demonstrated no difference in word recall
based on learning style, children with acquired
brain injury demonstrated significantly im-
proved recall for words from errorless learning
conditions over the trial-and-error condition.
No difference was found between traditional
and self-generated errorless learning styles.

When the lens is narrowed from pediatric
acquired brain injuries to TBI specifically,
support for errorless learning is limited. Landis
and colleagues used a within-subjects design to
compare errorless learning with trial-and-error
learning for memorizing declarative facts in
youth specifically with TBI.* Overall, they
did not find support for the use of errorless
learning over trial-and-error learning. To the
contrary, they found that trial-and-error learn-
ing was more effective for initial learning of
facts. Landis et al*® also found mixed results for
the effectiveness of errorless learning for
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retaining information over longer periods of
time. Although they were unable to identify any
specific age or severity level that consistently
benefited from errorless learning over an alter-
native learning strategy across the extended
time points, some trends were noted. Of inter-
est, although errorless learning is often recom-
mended for more severe memory deficits, they
found the children with mild, but not moderate
or severe, TBI retained information over a 2-
day span better with errorless learning than
trial-and-error learning. They also found an
advantage of errorless learning for retaining
information over a 7-day span, but only for
younger children with mild TBI. The only time
point at which errorless learning showed an
advantage for children with severe TBI was at
the longest retention test point (77 days after
training), and this advantage was seen only for
younger children who sustained a severe TBI.
These differences again highlight the need for
highly individualized approaches to interven-
tion in pediatric TBI.

In further support of an individualized
approach itisimportant to note that the evidence
for errorless learning from Haslam and collea-
gues24 did not include participants younger than
11 years, while Landis and colleagues® included
children as young as 6 years, indicating that
errorless learning may be less consistently bene-
ficial for younger ages. Alternatively, the existing
studies used different learning tasks (word learn-
ing vs. fact learning), indicating that the effec-
tiveness of errorless learning may be task specific.
However, more research is needed on the effica-
cy of errorless learning for children with TBI.

In summary, while direct methods targe-
ting specific skills have been in practice for
many years and have been shown to promote
certain positive therapeutic outcomes, recent
evidence points to strategies for strengthening
these approaches, including accounting for in-
dividual differences when selecting and modi-
fying treatments and incorporating multiple
treatment approaches into an intervention
plan. To optimize bottom-up interventions
for cognitive-communication disorders, it is
important to (1) individualize strategies, trajec-
tory, and targeted skills to fit the unique needs
of the child; (2) combine drill-based activities
with components from other interventions such

as incorporating the use of metacognitive strat-
egies; and (3) diversify the environment of drills
to include realistic contexts for better generali-
zation. While research supports the effective-
ness of these discrete cognitive interventions on
the skills they target, employing bottom-up
interventions alone does not appear to general-
ize well to broader measures of overall
func’cioning.n’16

INTERVENTIONS SUPPORTING
HIGHER-ORDER PROCESSES
Interventions that address higher-order pro-
cesses more naturally combine elements of
different treatment approaches, based on the
nature of the cognitive processes targeted. Al-
though interventions targeting fundamental
cognitive processes/skills are typically addressed
in a bottom-up fashion, such as in the drill and
practice methods described earlier, treatments
supporting higher-order processes often engage
a more top-down, strategy-based approach.zs
Evidence from cognitive neuroscience, such as
brain imaging studies informing the neural
correlates of executive functioning, suggests
that top-down control processes are goal-ori-
ented, voluntary/volitional (not automatic), and
internally driven (not stimulus driven) cognitive
operations.25’26 To address these higher-order
processes, treatments should aim to equip the
individual with tools that can be employed
repeatedly across dynamic task demands and
real-life contexts. Through active collaboration,
clinicians can help the child identify and utilize
cognitive strategies to manage and perform
daily tasks more effectively. To promote effec-
tive use of cognitive strategies, a therapeutic
task must embed the strategy in meaningful
academic or social contexts. To promote long-
term generalization, practice must be intensive
and ongoing, with the individual encountering
multiple opportunities to use the strategy. Ef-
fective treatment must also address an individ-
ual’s motivation, knowledge base, environment,
and other critical factors, and many aspects
must be built into the intervention to support
generalization and maintenance for functional
use. Beyond direct intervention with the child,
it is particularly important in a strategy-based
approach to engage everyday communication
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partners for carryover, when possible. Further,
home program activities can engage parents to
review and reinforce learned strategies with

their child.

Metacognitive Skills Training

One cognitive-communication intervention cat-
egory representing a strategy-based approach is
the training of metacognitive strategies or beha-
viors that facilitate efficient allocation of cogni-
tive resources and enhanced self-regulation,
commonly utilized for individuals who exhibit
difficulties with real-life executive functioning.
Metacognitive skills training may involve teach-
ing students to regulate their own behavior by
breaking complex tasks into steps while thinking
strategically,27 which can be taught while work-
ing on a child’s schoolwork as well as other
everyday activities. These can include strategies
which are engaged before a task is initiated (i.e.,
pre-task, such as goal setting), while a task is
being done (i.e., onm-task, such as checking
progress), and/or upon completion of a task
(i.e., post-task, such as review). Metacognitive
strategies might include mental imagery, repeat-
ing/clarifying instructions, predicting task diffi-
culty, taking a break, internal self-talk, external
self-talk, and rewarding self. One example span-
ning several of these categories is training a child
to use the “Goal-Plan-Do-Review” strategy,®
designed to address difficulties with self-regula-
tion, or the metacognitive ability to formulate,
enact, and monitor a plan of action in adherence
with a goal.29'30 Such an approach is designed to
facilitate a top-down, or “goal-driven” action/
response and mitigate over-reliance on bottom-
up, or “stimulus-bound” actions/responses. For
example, a child engaging in a top-down ap-
proach while executing a complex task would
reference his or her goal and plan to guide the
next action, whereas a child using a bottom-up
approach may determine the next action/re-
sponse based on immediate environmental sti-
muli such as the objects present. Promoting self-
driven, goal-directed action bears important
implications for combating real-life breakdowns
in executive functioning.31 Specifically, the
Goal-Plan-Do-Review strategy provides a uni-
versally applicable, systematic tool for defining a
goal, organization/planning, action initiation,

self-monitoring/evaluation, and cognitive flexi-
bility. Other metacognitive training tools in-
clude strategies for situational and self-
awareness, whole body listening, and future
thinking (such as putting on your “future
glasses”).32

Strategic Learning Intervention

Beyond applications to enhance metacognitive
skills, such as in the context of addressing
executive functioning, research has demonstrat-
ed that top-down, strategy-based approaches
can also be utilized to enhance learning pro-
cesses for youth with brain injury. Because
pediatric TBI can have a significant impact
on new learning, a forward-thinking approach
is crucial in supporting students to take on
escalating academic demands, particularly for
key transitions such as from elementary to
middle school or middle to high school. One
such tool is strategic learning intervention,
currently exemplified by Strategic Memory
Advanced Reasoning Training (SMART), de-
veloped by Chapman and colleagues as a top-
down, integrated approach which provides stu-
dents with cognitive strategies to more effec-
tively evaluate, manage, synthesize, and apply
information.>®** The efficacy of SMART has
been previously evaluated across youth and
adults, including evidence in both healthy/
typically developing and clinical populattions.33
Specifically, for adolescents with TBI at later
stages postinjury (i.e., at least 6 months post-
injury), a randomized controlled study of
SMART versus an active, bottom-up memory
strategy training revealed significant gains for
individuals in the SMART training group. In
particular, participants receiving SMART im-
proved in their ability to perform abstract
thinking, as well as improving in detail/fact
recall and on standardized measures of execu-
tive function (i.e., working memory and inhi-
bition). Individuals in the control group who
trained with rote memorization strategies (e.g.,
flash cards, mnemonics, and visual associations)
showed no significant improvements in any of
the cognitive performance domains evaluated.®*
Overall, findings support the idea that facilitat-
ing top-down processing of information may
also positively impact fundamental, bottom-up
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processes (such as improved ability to recall
important facts) and further generalize to cog-
nitive control processes (such as working mem-
ory, inhibition, and cognitive flexibility)
engaged during strategic learning.

Strategic learning intervention was in-
formed and supported by seminal research in
cognitive science which has revealed that the
brain is better at extracting central meaning
than storing details, in that memory for “gist” is
more resilient than memory for specific
details.’>3¢ Furthermore, the ability to form
bigger ideas while suppressing irrelevant details
can help one think faster and more efficiently
when engaged in complex information proces-
sing (i.e., thinking smarter, not harder). By
equipping students who experienced TBI
with strategies to engage in top-down thinking,
particularly when faced with discourse-level
information such as class lectures and academic
texts, they are less likely to “get lost in the details
and miss the big picture.” Moreover, consoli-
dating and synthesizing new information can
become more manageable, thus potentially
mitigating feelings of “information overload”
due to strained cognitive resources.’” For ex-
ample, in this program the first SMART strat-
egy trained promotes discrimination between
important and unimportant/less relevant infor-
mation, with intentional blocking (e.g., cross-
ing out) of the unimportant information efore
focusing on key points. Consider this approach

| siockng

gg
£
2

an alternative to the standard “highlighter”
approach. See Fig. 1 for a description of each
of the SMART strategies.

For younger learners, strategic learning can
be stimulated through activities promoting
identification and discussion of main ideas/
concepts rather than focusing on detail-level
recall. Strategic learning can also be supported
through creative games or crafting activities
involving identifying, following, and/or relay-
ing the main or most critical steps/directions.®

To further optimize the top-down learning
process, it is important to (1) use questions and
other techniques to increase metacognitive
awareness; (2) push for depth of understanding
over breadth of recall; (3) promote integration
of knowledge—connecting new information to
one’s own knowledge/experiences; (4) collabo-
ratively plan and create opportunities for trans-
fer, generalization, and application of what is
learned; and (5) encourage students to connect
seemingly unrelated subjects and ideas and
derive their own questions. These techniques
can be trained and implemented across com-
municative contexts and partners.

MODIFYING THE
COMMUNICATION ENVIRONMENT
In general, when engaging with the child’s
everyday communication partners (e.g., parents,
teachers), it is important to identify and

unimportant information before focusing on key points

information by chunking and labeling similar ideas by theme

il

to extract the deeper or underlying meaning of information

key points rather than getting bogged down in word-for-word details

£
i

rizing information by combining details together into gist-based concepts

bigger-picture ideas from multiple perspectives

E

J

new knowledge to your life by creating "take-home” messages

E

more complete understanding by "zooming out™ and "zooming in” to
show both the “forest” and the “trees”

Figure 1 Descriptions of SMART strategies.
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promote potential changes outside of the child
(e.g., external strategies) that can maximize his
or her cognitive-communication success. This
first necessitates observing the child’s behaviors
in context and describing the problem (e.g.,
child keeps asking the same questions over and
over again). One can then better understand
how to relate the observed behavior to an
underlying  cognitive-communication  im-
pairment (e.g., how it may be related to a
cognitive skill, such as poor memory). When
a child is having difficulty, support needs to be
provided at that moment—family members,
teachers, and friends need an arsenal of strate-
gles to guide interactions in positive directions.
Key communication partners need to recognize
their own interaction style and the effect that
style may have on the child, taking steps to
bring about change in the child’s performance.
Ultimately, the goal is to guide communication
partners in identifying and modifying their
manner and style in response to the child’s
everchanging strengths and needs. In addition
to providing a better understanding of the
child’s cognitive strengths and weaknesses, a
clinician can deliver ongoing coaching in cog-
nitive skill development and improved teaching
approaches or instructional strategies more
sensitive to the child’s current profile of cogni-
tive abilities. Other helpful changes may in-
clude use of external supports (e.g., posted
reminders/visual cues, removal of distractions).
The clinician should work with caregivers to
consider how to best facilitate opportunities for
dynamic, interactive engagement, including
permitting adequate response time, arranging
the physical environment to support effective
communication, reinforcing the student’s com-
munication attempts, making the student aware
of others’ responses, and welcoming discussion
of frustrations, concerns, difficulties, and succ-
esses to inform and promote both self-insight
and self-advocacy.?

CONCLUSION

Cognitive-communication abilities are not only
highly interrelated but also multifaceted and
dynamic in terms of development and demand.
Therefore, in working with students with TBI,
it is important for clinicians to think “deep and

wide” to best support and equip students with
the skills needed for cognitive-communication
success across their ongoing recovery, develop-
ment, and academic pursuits. As we have
discussed, clinicians must consider several im-
portant questions during cognitive-communi-
cation treatment planning for an individual
student. These questions span academic, moti-
vational, situational, and personal factors. Cli-
nicians should also strive to engage, empower,
and equip the child’s everyday communication
partners, particularly the family and teachers.
Ultimately, an individualized, functional, dy-
namic approach to cognitive-communication
intervention is key to promoting global gains.
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