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Purpose: This study examines school-based speech-language pathologists’
(SLPs’) experience, knowledge, and confidence in supporting students as they
return to the classroom following concussion, with a particular focus on knowl-
edge of new management guidelines over the last decade.
Method: Participants were 74 school-based SLPs who completed an electronic
survey about their knowledge and experiences serving students with concus-
sion. We examined participants’ accuracy and confidence across knowledge
questions using Kruskal–Wallis tests. We also conducted linear regression to
explore the relationships between training, work experiences, knowledge, and
confidence.
Results: Nearly half of participants who are currently working with students with
concussion reported having no clinical or training experiences related to con-
cussion. Participants who had more concussion-related training or working
experiences reported higher confidence. Participants were confident about gen-
eral concussion knowledge but less confident about providing assessment and
supporting students with concussion as they returned to school. Participants
had the lowest confidence and accuracy for the most recent guidelines around
rest and activity, as well as the differential impact of concussion on children as
compared to adults.
Conclusions: Many school-based SLPs have limited training around concus-
sion management and are often not specifically consulted to work with students
following concussion. Despite this, SLPs have good awareness of their knowl-
edge about concussion, but show gaps in knowledge surrounding more recent
evidence-based guidelines. Additional investigation is needed to determine bet-
ter ways to move research into clinical practice and to increase the involvement
of SLPs in school-based concussion teams.
Supplemental Material: https://doi.org/10.23641/asha.20361969
Mild traumatic brain injury (mTBI), or concussion,
in youth accounts for approximately 85% of the nearly
700,000 visits to emergency departments annually in the
United States (Rivara et al., 2011; Taylor et al., 2017).
These numbers are likely an underestimate of the total
number of concussions experienced by children and ado-
lescents, as one study reported that nearly 75% of
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pediatric concussions entered a large, urban hospital system
through primary care providers/pediatricians, and not the
emergency department (Arbogast et al., 2016). The growing
body of research on youth with concussion indicates that
the median recovery time is approximately 1 month
(Barlow et al., 2015; McCrory et al., 2017), but up to 30%
of children may continue to exhibit physical, behavioral, or
cognitive symptoms 3 months or more following their
injury (Barlow et al., 2010, 2015; Taylor et al., 2015).

Following a concussion, Centers for Disease Control
and Prevention (CDC) guidance for Return-to-Learn
ht © 2022 American Speech-Language-Hearing Association 1
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(RTL) suggests that students should return to school
within 2–3 days of the injury (Lumba-Brown et al., 2018).
Since recommendations now encourage students to return
to school before symptoms may be fully resolved, it is
essential that school personnel understand the effects of a
concussion on a student’s academic performance and the
general recovery trajectory (Brown et al., 2019; Lundine
et al., 2019). There are a wide range of symptoms that
students might experience during their recovery that can
impact academic performance. Physically, students may
have headaches or fatigue. Behavioral sequelae can
include problems with social relationships and attention
(Taylor et al., 2015; Yeates, 2010). Neurocognitive symp-
toms may include slowed processing speed, decreased
memory, and difficulty with problem solving (Wasserman
et al., 2017). It is recommended that students return to
academic and physical activities slowly, and in a manner
that does not exacerbate symptoms, while also closely
monitoring number and severity of symptoms (Lumba-
Brown et al., 2018; McAvoy et al., 2018). Furthermore, if
RTL is not titrated carefully, students may experience
prolonged symptomatology (DeMatteo, Lin, et al., 2019;
DeMatteo, Randall, et al., 2019).

In 2015, Duff and Stuck published results from a
survey of 258 school-based speech-language pathologists
(SLPs) regarding their knowledge and practice patterns
for students with concussion. Their findings serve as a
baseline for U.S. school-speech-language pathology prac-
tice regarding concussion management for children and
adolescents. Since 2015, much research has been published
and increased attention has been paid to youth concussion
specifically. As of 2017, all 50 states have laws addressing
returning students to play following a suspected sports-
related concussion (Potteiger et al., 2018). In 2018, the
CDC published guidelines specifically related to mTBI in
children (Lumba-Brown et al., 2018), and in 2020, the
most recent International Consensus on Concussion in
Sports was published (Rivara et al., 2020). Management
guidelines have changed over the last decade from recom-
mending strict rest, also referred to as “cocooning,” to
only a 24- to 48-hr period of rest, followed by return to
moderate levels of activity to slowly increase return to
everyday activities without exacerbating symptoms.

The knowledge translation literature suggests that it
takes 17 years for research findings to reach standard clini-
cal practice (Green et al., 2009). Considering the research-
to-practice gap, clinical practice must somehow respond to
the significant changes in concussion management that
have developed over the last 10 years. Rapid updates to the
research evidence surrounding youth concussion make it
difficult for clinicians to stay up-to-date with the newest
recommendations (O’Brien, 2020). In a 2019 survey, SLPs
reported limited training related to providing intervention
for children with TBI (Pelatti et al., 2019), indicating that
2 American Journal of Speech-Language Pathology • 1–12
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the perception of insufficient training has changed little
over many years (Duff & Stuck, 2015; Hux et al., 1996).
Even for SLPs who frequently encounter TBI, knowledge
and confidence related to working with this population is
mixed (Morrow et al., 2020; Riedeman & Turkstra, 2018).

Researchers and educational personnel must under-
stand where gaps persist in training school-based profes-
sionals to respond to students with concussion and best
approaches for closing these gaps. SLPs are well posi-
tioned to assist students with concussion during their
recovery, but it is necessary to understand if their knowl-
edge is keeping up with the latest guidelines. Therefore,
this study first aimed to update our understanding of
school-based SLPs’ knowledge and experience as it relates
to students with concussion. In particular, we focused on
confidence, both implicit and explicit, and how specific
types of training experiences interact with knowledge and
confidence. We hypothesized that training and experience
working with people with concussion or brain injury in
the past would be related to greater accuracy on knowl-
edge items and higher confidence ratings. However, we
also anticipated that few participants would have received
such training or had relevant experiences, and that knowl-
edge and confidence would not be related to each other.
Furthermore, in updating how knowledge and understand-
ing of youth concussion has changed since Duff and
Stuck’s (2015) study, a secondary aim was to evaluate if
the research-to-practice latency (Green et al., 2009) appears
to be impacting concussion knowledge and practice for
school-based SLPs. Specifically, we hypothesized that more
recently published research and clinical guidelines around
rest and return to activity following concussion would be
least well known or understood by practicing clinicians
(e.g., Lumba-Brown et al., 2018; McCrory et al., 2017).
Method

School-based SLPs completed an online survey as a
quantitative measure of training, experience, confidence,
and knowledge about concussion. All research activities
were conducted with the oversight and approval of the
institutional review boards at the University of Georgia
and The Ohio State University.

Participants

All participants self-reported being currently employed
SLPs with schools as their primary setting. A Qualtrics
link was distributed through listservs with the American
Speech-Language-Hearing Association Special Interest
Group on Language Learning and Education (SIG 1),
state professional organizations, social media, and local
school districts. Participants provided informed consent
7/2022, Terms of Use: https://pubs.asha.org/pubs/rights_and_permissions 



prior to completing the survey. Participants’ responses
were included in the analyses if they were eligible for
speech-language pathology licensure, completed both the
demographics and knowledge sections of the survey, and
had a primary employment setting of schools. No other
inclusion or exclusion criteria were applied. In total, 89
participants responded to the survey, and 74 responses
were included in data analysis.

Survey Materials

The survey consisted of three blocks addressing the
following: (a) background and experiences, (b) training,
and (c) confidence and knowledge. Because of embedded
logic, participants saw a range of questions from a mini-
mum of 37 to a maximum of 45. The first block addressed
demographic and background information, including cur-
rent and past employment, and current and past experi-
ence working with people with concussion or TBI (moder-
ate or severe injuries). Questions were a mix of multiple-
choice and constant sum percentages, in which partici-
pants entered the percent of time spent working in a set-
ting with the total adding to 100%, for example. This
block also asked respondents if they had any training
related to concussion. If respondents indicated “yes,” then
a second block appeared with six questions about type
and timing of previous concussion training experiences.
All respondents were presented with the third block in
which they rated their confidence in their knowledge and
ability to provide services to a student with concussion
using a sliding scale from 0 (no confidence) to 100 (very
high confidence) along five dimensions.

Lastly, participants responded to 20 statements
about concussion and concussion management using a 5-
point Likert scale. Ten statements were designed to be
true (so that “strongly agree” or “agree” would be accu-
rate), and 10 statements were false (so that “strongly dis-
agree” or “disagree” would be accurate). Statements 1
through 12 were based on those of Duff and Stuck (2015),
and eight additional statements were added to reflect the
most updated recommendations for management of pedi-
atric concussion (Lumba-Brown et al., 2018; McCrory
et al., 2017). Statements were reviewed by the first two
authors, one SLP working in the schools, and two addi-
tional researchers working in this area, including the first
author of the previously published study on which this
study was based (Duff & Stuck, 2015). The school-based
SLP previously worked in a pediatric brain injury setting
and now serves as her school district’s TBI mentor, pro-
viding guidance to SLPs who have a student with TBI on
their caseload. Statements were reviewed for face validity,
accuracy, and clarity; as a result, Statement 14 was
adjusted to specify the time frame after injury. Next, the
survey was piloted with four practicing SLPs and two
Downloaded from: https://pubs.asha.org Ohio State University - Library on 07/2
graduate students. At the completion of the survey, partici-
pants were asked if they would like to provide their contact
information for possible inclusion in future studies. The
complete survey is available in Supplemental Material S1.

Data Analysis

Descriptive statistics (i.e., sample sizes and percent-
ages) were used to describe participants’ background,
including their professional experiences, current work set-
tings, and concussion-related work and training experi-
ences. Fisher’s exact test compared participants’ work
experiences related to moderate-to-severe TBI and concus-
sion populations. Participants’ confidence in providing ser-
vices to students with concussion was represented by rat-
ings of explicit confidence and implicit confidence.
Explicit confidence referred to participants’ responses to
statements that directly asked about their confidence in
working with students with concussion (e.g., “Please rate
your confidence about your general knowledge of concus-
sion.”). Implicit confidence was transformed from partici-
pants’ responses to the 20 knowledge-related questions.
Specifically, “strongly agree” or “strongly disagree” were
coded as 5, indicating greatest confidence in a response;
“somewhat agree” or “somewhat disagree” were coded as
3, moderate confidence; and “neither agree nor disagree”
was coded as 1, meaning low confidence. Means and stan-
dard deviations were calculated to demonstrate partici-
pants’ levels of confidence and knowledge. As the
responses to explicit confidence and knowledge statements
were not normally distributed, Kruskal–Wallis tests exam-
ined the differences across these responses. To better
determine how areas of accuracy and confidence might be
targeted in future training, accuracy and implicit confi-
dence were plotted against each other in a quadrant graph
to create four domains of knowledge: secure (high accu-
racy and high confidence), underconfident (high accuracy
and low confidence), realistic (low accuracy and low confi-
dence), and overconfident (low accuracy and high confi-
dence). To address the knowledge differences between old
and new guidelines, we used a t test to compare scores of
Items 1–12 and scores of Items 13–20. Using simple linear
regression, we examined the relationships between implicit
and explicit confidence, knowledge, and concussion-
related training and work experiences.
Results

Background Information

Survey respondents included 89 SLPs working in
educational settings. Because 13 completed only the back-
ground questions and two reported a bachelor’s as their
O’Brien et al.: School-Based SLPs and Concussion 3
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Table 2. Concussion-related work experiences (N = 74).

Response n (%)

Clinical experience with concussion
Yes, currently 1 (1.4)
Yes, in the past 25 (33.8)
Yes, both currently and in the past 6 (8.1)
No 42 (56.8)

Clinical experience with TBI
Yes, currently 5 (6.8)
Yes, in the past 44 (59.5)
Yes, both currently and in the past 9 (12.2)
No 16 (21.6)

Current work with students with concussion
Yes, currently 3 (4.1)
Yes, in the past 7 (9.59)
Yes, both currently and in the past 5 (6.8)
highest degrees (and therefore not eligible for licensure at
SLPs), these participants’ responses were removed from
analysis, resulting in 74 total participants. Elementary and
pre-K were the primary past and current work settings for
most of the sample. As expected, given inclusion criteria
that schools are the primary work setting for participants,
just 3% were also currently working in medical settings,
and up to 17.6% reported past employment in acute care,
rehabilitation settings, or skilled nursing facilities (see
Table 1). According to Fisher’s exact test, participants
had significantly more clinical experience with people with
TBI in general (e.g., moderate-to-severe injuries), than
those with concussion specifically (p < .001). Nearly half
of participants reported having no work experiences with
Table 1. Educational and work experiences of survey participants
(N = 74).

Variable n (%)

Years of experience
1–5 21 (28.4)
6–10 12 (16.2)
11–15 9 (12.2)
16–20 8 (10.8)
21+ 23 (31.1)

Education level
Master’s 67 (91)
SLPD 3 (4.1)
PhD 2 (2.7)
Other (Eds, MD, specialist degree) 2 (2.7)

Work hours
≥ 40 38 (27.8)
30–39 27 (36.5)
20–29 5 (6.8)
10–19 3 (4.1)

Composition of current work setting
Early intervention 8 (10.8)
Elementary and pre-K 58 (78.3)
Middle school/junior high 21 (28.4)
High school 17 (23)
Other (outpatient pediatrics, etc.) 6 (8)

The composition of past work setting
Early intervention 26 (35.1)
Elementary and pre-K 70 (94.6)
Middle school/junior high 45 (60.8)
High school 30 (40.5)
Private practice–pediatric 19 (25.7)
Private practice–adult 2 (2.7)
Private practice–pediatric and adult 3 (4.1)
Acute care 11 (14.9)
Inpatient rehabilitation–pediatric 4 (5.4)
Inpatient rehabilitation–adult 6 (8.1)
Outpatient rehabilitation–pediatric 2 (2.7)
Outpatient rehabilitation–adult 12 (16.2)
Community re-entry 8 (10.8)
Skilled nursing facility 13 (17.6)
Other 3 (4.1)

Note. These questions asked respondents to estimate the percent-
age of time they spent in each work setting. We reported the number
and percentage of people who had experiences in each setting.
SLPD = doctor of speech-language pathology; PhD = doctor of
philosophy; EdS = educational specialist; MD = doctor of medicine.

No 39 (52.7)
Number of students with concussion
0 52 (70.3)
1–5 20 (27.0)

Concussion team in school district
Yes 9 (12.2)
No 35 (47.3)
Not sure 30 (40.5)

Member of concussion team
Yes 1 (1.4)
Not currently 1 (1.4)
No 7 (9.5)

4 American Journal of Speech-Language Pathology • 1–12
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people with concussions currently or in the past, whereas
the same number of participants reported past work expe-
riences with TBI.

Among the 32 participants who reported experience
with students who had concussion, 20 indicated that they
interacted with one to five students with concussions each
year. Only nine participants reported their school district
having a concussion team, and only one participant was a
member of the concussion team (see Table 2). Four of
eight SLPs who are currently working with students with
concussion reported having no training experiences related
to providing care to people with concussion, and three
also reported not having related clinical experiences with
people with concussion. For participants who reported
working with students with concussion in the past, about
half reported having concussion training (n = 3), whereas
the rest reported no specific training (n = 4; see Table 3).
Table 3. Concussion-related training and experiences of working
with students with concussion.

Concussion-related
working experiences

Concussion-related
training experiences

Yes No Not sure

Currently 1 2 0
In the past 3 4 0
Both currently and in the past 3 2 0
No 20 36 3

7/2022, Terms of Use: https://pubs.asha.org/pubs/rights_and_permissions 



In total, 36.5% of total participants reported receiving
concussion-related training or education, which was mostly
from graduate school and postgraduate continuing educa-
tion courses. Three participants received concussion training
in their undergraduate programs. Out of the 21 participants
who indicated receiving concussion-related training in grad-
uate or undergraduate education, the training typically took
the form of single or multiple lectures within a larger class
Table 4. Concussion-related training experiences.

Response n (%)

Received concussion-related training (n = 74)
No 44 (59.5)
Not sure 3 (4.1)
Yes 27 (36.5)

Concussion training received at (n = 26)
Undergraduate 3 (11.5)
Graduate 18 (69.2)
Continuing education 13 (50)
Personal interest (not CE or employment related) 6 (23)
Other 8 (30.8)

Clinical practicum experiences with concussion
(n = 20)
Yes 10 (50)
No 10 (50)

Type of training experiences for undergraduates
(n = 3)
A single lecture 2 (66.7)
More than one lecture 1 (33.3)

Type of training experiences for graduates (n = 18)
A full course on concussion 2 (11.1)
A single lecture 3 (16.7)
Guest lecture outside of class 1 (5.6)
More than one lecture 11 (61.1)
Other 1 (5.6)

Sources of concussion training (n = 30)
Seminar(s) at a conference 8 (26.7)
Online resources from national organizations (like
American Speech-Language-Hearing Association
or the CDC)

8 (26.7)

Talking with peers or mentors 8 (26.7)
Personal experience of concussion 8 (26.7)
In-service presentations 7 (23.3)
Self-study–reading articles for CE credit 7 (23.3)
Reading journal articles (not for CE credit) 7 (23.3)
Training for parents or coaches related to sports
participation

6 (20.0)

Reading books or book chapter 5 (16.7)
Half- or full-day workshop or conference 5 (16.7)
Shadowing another professional 5 (16.7)
Informal online resources such as blogs or social
media groups

4 (13.3)

Webinars 4 (13.3)
CDC Heads Up 3 (10.0)
Poster sessions 3 (10.0)
Other 1 (3.3)

Note. Questions related to descriptions of training experiences
were not displayed to participants who indicated not having
received any concussion trainings. Participants were able to select
multiple responses so that the total occurrence of each option
was presented in the table, but may not match the number of par-
ticipants. Number of people who received training from each
source are listed in the table. CE = continuing education; CDC =
Centers for Disease Control and Prevention.
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(e.g., lecture(s) in an acquired language disorders class).
Only 10 participants had practicum experiences working
with individuals who sustained a concussion. Other sources
of concussion training were primarily in-service presenta-
tions, followed by seminars at conferences, training for par-
ents or coaches, and informal online resources (see Table 4).
Most participants received concussion training from up to
six resources (i.e., nine participants from one to three
sources, 10 participants from four to six sources, whereas
three participants from seven to nine resources).

Confidence About Concussion Knowledge

Means and standard deviations of responses to state-
ments assessing the confidence of SLPs as it relates to
concussion are shown in Table 5. No outliers were
detected. According to results of a Kruskal–Wallis test,
levels of explicit confidence differed significantly across
the five confidence statements (Kruskal–Wallis χ2 = 12.35,
df = 4, p = .015). A Dunn test with Bonferroni correction
was used for post hoc analysis. Results showed that levels
of explicit confidence for both “My general knowledge
about concussion” (M = 48.9, SD = 26.8) and “My ability
to serve as a member of an interdisciplinary team for a stu-
dent with concussion” (M = 48.8, SD = 31.1) were signifi-
cantly higher than for “My ability to provide assessment
for a student with concussion” (M = 33.9, SD = 25.7).

Simple linear regression revealed positive associa-
tions between explicit confidence and concussion-related
training experiences, adj R2 = .16, F(2, 59) = 6.95, p =
.002. SLPs with more concussion training were likely to
report higher confidence working with students with con-
cussions. Moreover, compared to clinicians who have no
experiences working with concussion, clinicians who have
working experiences with individuals with concussion in
the past, or both currently and in the past, are likely to
have higher confidence level, adj R2 = .32, F(3, 58) =
Table 5. Explicit confidence ratings.

Statements

Levels of
confidence

M (SD)

My general knowledge about concussion (n = 66) 48.9 (26.8)
My ability to provide assessment for a student

with concussion (n = 63)
33.9 (25.7)

My ability to provide treatment for a student
with concussion (n = 63)

41.1 (28.9)

My ability to make recommendations about
academic adjustments or accommodations
for a student with concussion (n = 65)

44.9 (28.8)

My ability to serve as a member of an
interdisciplinary team for a student with
concussion (n = 62)

48.8 (31.1)

Note. Responses were provided using a 0–100 scale.

O’Brien et al.: School-Based SLPs and Concussion 5
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Figure 1. Item level analysis by confidence and accuracy. Item
numbers correspond to statements in Table 6. New items (12
through 20) are presented with a black background.

Table 6. Accuracy on concussion knowledge items (n = 66).

Statements M (SD) Range

1. Loss of consciousness is required for a diagnosis of concussion. 4.32 (0.98) 2–5
2. A concussion is a brain injury. 4.78 (0.48) 3–5
3. Children show better recovery from concussion than older individuals. 2.26 (0.97) 1–5
4. The signs and symptoms of concussion can overlap with symptoms of other disorders such as

depression, anxiety, and attention-deficit disorder.
4.14 (0.84) 2–5

5. Recovery from a concussion is complete when the individual is asymptomatic. 3.83 (0.93) 2–5
6. Concussion makes an individual more vulnerable for a subsequent injury. 4.36 (0.64) 1–5
7. Concussion can affect academic performance. 4.80 (0.64) 1–5
8. A standardized protocol or return to play guideline is important for determining when a student

returns to competitive play.
4.48 (0.95) 1–5

9. Concussions result in structural damage that is visible on CT or MRI scans. 3.29 (1.02) 1–5
10. Multiple concussions are required to observe long-term cognitive deficits. 3.70 (1.31) 1–5
11. Concussions can occur in individual or group recreational sport or activity. 4.83 (0.45) 3–5
12. A repeated concussion that occurs before the brain recovers from the first can slow recovery or

increase the likelihood of having long-term problems.
4.71 (0.55) 3–5

13. It is common for it to take up to a month for students to recover from concussion. 4.12 (0.95) 1–5
14. Return to any level of cognitive or physical activity in the weeks following concussion is dangerous. 2.80 (1.23) 1–5
15. Best care following concussion is for the student to be “cocooned” in their room with limited stimulation

until all symptoms resolve.
3.44 (1.14) 1–5

16. Students who return to moderate levels of physical and cognitive activity within the first week after
their injury tend to have the quickest recovery.

2.56 (1.02) 1–5

17. Serial testing after concussion (testing each day until the student returns to baseline performance) is the
best way to measure recovery.

3.14 (0.85) 1–5

18. In order to receive short term accommodations following concussion, students must go through an IEP
process.

4.27 (1.02) 1–5

19. It is typical for a single concussion to result in long-term cognitive deficits. 3.48 (1.22) 1–5
20. Physical effects of concussion, like headaches or light sensitivity, can impact academics as much

as cognitive effects.
4.48 (0.66) 3–5

Note. Items were rated on a 5-point scale from strongly disagree to strongly agree. Bolded items are true. Items that were false were
reverse scored so that five indicates greater accuracy for all items. Items 1–12 are from Duff and Stuck (2015), whereas Items 13–20 were
added for this study.
10.76, p < .001. Working clinically with people with con-
cussion explained 32% of the variance in explicit confi-
dence. Explicit confidence was not correlated with having
current concussion-related working experience, adj R2 =
−.03, F(3, 58) = 0.39, p = .76, the number of students with
concussion with whom SLPs interact in a given year,
adj R2 = .24, F(2, 59) = 10.42, p = .76, nor to participants’
working experiences with people with TBI in general,
adj R2 = .06, F(3, 58) = 1.19, p = .38. Additionally, explicit
confidence was not significantly associated with accuracy
on knowledge statements, adj R2 = .04, F(1, 55) = 2.35,
p = .13.

Concussion Knowledge

A Kruskal–Wallis test was conducted to test differ-
ences in participants’ responses to the knowledge state-
ments. Results showed that accuracy varied significantly
across the 20 items (Kruskal–Wallis χ2 = 535.71, df = 19,
p < .001; see Table 6). To describe the relationship
between accuracy and implicit confidence, mean accuracy
was plotted against mean implicit confidence for each
item. As depicted in Figure 1, 11 items were found to be
secure, meaning that both accuracy and confidence was
high. Six items fell into the underconfident quadrant, with
6 American Journal of Speech-Language Pathology • 1–12
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participants showing high accuracy, but low confidence.
Underconfident items included, “Concussions result in
structural damage that is visible on CT or MRI scans,”
7/2022, Terms of Use: https://pubs.asha.org/pubs/rights_and_permissions 



and “Serial testing after concussion (testing each day until
the student returns to baseline performance) is the best
way to measure recovery.” Just three items were in the
realistic quadrant, indicating low accuracy, but also low
confidence. These items were as follows: “Children show
better recovery from concussion than older individuals,”
“Return to any level of cognitive or physical activity in
the weeks following concussion is dangerous,” and “Stu-
dents who return to moderate levels of physical and cogni-
tive activity within the first week after their injury tend to
have the quickest recovery.” No items were found in the
overconfident quadrant, in which high confidence is erro-
neously paired with low accuracy.

Items 1–12 are from Duff and Stuck (2015), whereas
Items 13–20 were added for this study. To further analyze
the knowledge and implicit confidence differences for
more recently published research and clinical guidelines
compared to the previous guidelines, we conducted a t test
between scores from Items 1–12 and Items 13–20. t tests
showed that both accuracy, t(121.84) = 28.91, p < .001,
and implicit confidence, t(107.53) = 13.72, p < .001, were
lower for items that represented recent guidelines, indicat-
ing the gap in research evidence and information accessi-
ble to clinical practitioners (see Table 7).

The only employment, education, or training factor
that was related to concussion knowledge levels was cur-
rent work experiences with people with TBI, adj R2 = .03,
F(3, 59) = 1.66, p = .04. The relationship was negative,
indicating that participants who were currently working
with the TBI population tended to score lower on knowl-
edge questions. Other variables such as training experi-
ence, adj R2 = .03, F(1, 58) = 3.05, p = .09, and clinical
experiences working with persons with concussion were
not related to concussion knowledge, adj R2 = −.002,
F(3, 59) = 0.95, p = .42.
Discussion

This study focused on two aims: (a) examine the
implicit and explicit confidence of school-based SLPs
Table 7. Comparison of implicit confidence and accuracy
group (Items 13–20).

Variable Item1–12 (M) Ite

Implicit confidence 3.55
Accuracy 4.13

Note. For implicit confidence, “strongly agree” or “strongl
“somewhat disagree” were coded as three, and “neither a
“strongly agree” was coded as five, “somewhat agree” as f
“somewhat disagree” as two, “Strongly disagree” was code
18, and 19 were reversely coded. Means of implicit confide
old item group (Items 1–12) and new item group (Items 13–
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regarding RTL procedures for students with concussion
and how specific training experiences interact with their
knowledge and confidence, and (b) evaluate if SLPs dem-
onstrate knowledge differences for more recently pub-
lished research and clinical guidelines compared to older
guidelines. Overall, training experience was more com-
mon than clinical experience working with this popula-
tion of students, but based on this sample of school-
based SLPs, training experiences were relatively limited
also. Results showed that SLPs who had experience
working with people with concussion had higher explicit
confidence, but explicit confidence was not related to
knowledge. SLPs had the lowest implicit confidence and
accuracy on items related to more recently published rec-
ommendations, as well as the differential impact of con-
cussion on children as opposed to adults, thus demon-
strating both difficulties with updated clinical guidelines as
well as long-standing evidence about the risks of brain
injury in children. Item-level analysis revealed participants
to be overall well calibrated in terms of tending to be less
confident about incorrect responses and more confident in
correct responses.

Training Experiences

As expected, very few of the SLPs who completed
the survey portion of this study had current or past expe-
rience working with students who had concussion, and
most SLPs reported that their concussion-related training
came from “a few lectures” during graduate or under-
graduate education. Importantly, in line with Pelatti
et al.’s (2019) recent findings that SLPs are more com-
fortable serving students with TBI when they have
greater experience and training, SLPs in our survey who
reported more training related to concussion were also
likely to report higher levels of confidence in working with
students with concussion. However, working with students
who had concussion was not similarly related to increased
levels of confidence, perhaps indicating that SLPs currently
working with students with concussion did not necessarily
select that role based on prior experiences. Instead, students
between old item group (Items 1–12) and new item

m13–20 (M) T score p value

2.95 13.72 < .001
3.54 28.91 < .001

y disagree” were coded as five, “somewhat agree” or
gree nor disagree” was coded as one. For accuracy,
our, “neither agree nor disagree” was coded as three,
d as one. Accuracy of Items 1,3, 5, 9, 10, 14, 15, 17,
nce and accuracy were calculated separately for the
20).
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may have been assigned to their caseload regardless of that
SLP having seen children with TBI or concussion in the
past, or this may be a new employment setting or service
population.

SLPs reported higher levels of explicit confidence for
their general knowledge about concussion and their ability
to serve on an interdisciplinary team than they did about
their ability to assess a student with concussion adequately
and appropriately. Williams-Butler and Cantu (2019) iden-
tified assessment of persons with concussion as a particu-
lar area of need, finding in their survey of SLPs that use
of screening tools during assessment was common. Such
tools are quick to administer, but do not provide the
detail necessary to design intervention and are not particu-
larly sensitive to the subtle deficits that persons with con-
cussion may experience. Using a blend of subjective and
objective measures is also common, but even SLPs work-
ing primarily with people with concussion report encoun-
tering multiple barriers to instrument selection (Hardin
et al., 2021). For example, many objective tools are not
sensitive to subjective complaints, not all are normed for
younger students, few connect meaningfully to RTL or aca-
demic activities, and some respondents noted concerns about
formal assessment triggering symptom flares. Together,
assessment appears to be a particular area of need to
define and refine SLP practice in the area of concussion,
especially for students under the age of 18 years.

As hypothesized, in our sample of school-based
SLPs, explicit confidence about concussion was not
related to knowledge about concussion. Similar findings
have been observed across both concussion and TBI
knowledge (Rieger et al., 2018). In effect, a feeling of
knowledge does not necessarily equate to having that
knowledge. Confidence can often lead people astray, as
in a personal experience of concussion may increase a
person’s confidence without increasing the accuracy of
their understanding of concussion effects or management
(Weber & Edwards, 2012). Similarly, the well-known
Dunning-Kruger effect states that those with the least
knowledge often have the greatest confidence by virtue
of not knowing what is not known, whereas expertise is
more closely associated with low confidence (Kruger &
Dunning, 1999). This effect has been found in one direc-
tion for health care providers (Oyesanya et al., 2017)
who rated themselves as having low experience with TBI
but high expertise, whereas the other direction was sug-
gested in a survey of SLPs in which practitioners who
regularly serve people with TBI still identified areas of
need in their skillset (Riedeman & Turkstra, 2018). Simi-
larly, Morrow et al. (2020) found that only about two
thirds of acute care SLPs consider themselves to be the
most knowledgeable care team member about cognitive-
communication disorders arising from TBI, even though
all regularly provided care to this population. Although
8 American Journal of Speech-Language Pathology • 1–12
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low to moderate confidence is associated with knowl-
edge-seeking behaviors meant to improve performance
(Berner & Graber, 2008; Meyer et al., 2013), persistent
low confidence can also erode self-efficacy and even lead
to avoidance (Zamani-Alavijeh et al., 2019). Encourag-
ingly, item-level analysis indicates that SLPs in this sur-
vey were well calibrated about their needs. Most items
fell into the secure quadrant and thus were accurately
calibrated to be both correct and with participants
responding assuredly. No items fell into the overconfident
quadrant, indicating poor accuracy but high confidence.
Six items were classified as representing underconfidence,
in which answers were largely accurate, but participants
were less sure of their response (e.g., “Recovery from a
concussion is complete when the individual is asymptom-
atic”). Those items may indicate areas where these SLPs
are seeking knowledge (Berner & Graber, 2008; Meyer
et al., 2013). While this analysis focused on items rather
than participants, it appears that SLPs in the sample
were largely aware of gaps in their knowledge base.
Items in the realistic quadrant (see Figure 1) are
addressed below, as those largely agreed with the hypoth-
esis of our second research aim.

New Knowledge Translation

On concussion knowledge questions, respondents
showed some persistent difficulty on items that were orig-
inally challenging on the 2015 Duff and Stuck survey
and decreased accuracy on questions related to more
recently published concussion guidelines, in line with
O’Brien’s (2020) discussion of both foundational and
flexible clinical knowledge posing challenges to clinicians
in treatment of pediatric concussion. Three items fell in the
realistic quadrant, indicating that participants were unsure
but aware that they may be incorrect about some critical
aspects of concussion management. As in Duff and Stuck’s
(2015) original study, even SLPs in this study who are cur-
rently working with children and adolescents maintain a
persistent belief that children show better recovery from
concussion than adults. This is despite an increasing body
of research focusing on young people with concussion, and
that the window of recovery is typically defined as being
longer for children than for adults, particularly for adoles-
cents (Davis et al., 2017; Fehr et al., 2019; Lumba-Brown
et al., 2018). For example, Field et al. (2003) found that
high school students showed prolonged memory difficulties
compared to college-age individuals following concussion.
In a meta-analysis of 91 studies, Dougan et al. (2014)
found that adolescent athletes demonstrated increased
neuropsychological symptomatology compared to adults
up to 10 days post-concussion. More recent studies are
also demonstrating that a small, but not insignificant,
percentage of young people demonstrate persistent post-
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concussive symptoms, similar to adults (van Ierssel et al.,
2020), and that even when comparing younger children
to preadolescents and adolescents, rates of recovery may
vary within the pediatric population (Ledoux et al.,
2019). It is possible that continued misperceptions about
young people recovering more quickly than adults lead to
lack of urgency in helping children and adolescents return
to school and other activities following concussion. If the
sustained belief is that children and adolescents with con-
cussion recover quickly and without direct intervention and
supports, it may be difficult for SLPs with full caseloads to
justify the resources required to assess and monitor a stu-
dent with concussion. Clinicians may further reduce services
if they erroneously believe that concussion and brain inju-
ries are less serious in children.

For questions pertaining to more recently published
guidelines, SLPs participating in this survey demonstrated
difficulty with the following points: (a) whether returning
to cognitive or physical activity following concussion is
dangerous and (b) whether return to moderate levels of
cognitive and physical activity facilitates recovery. Recently
published recommendations provide guidance regarding
return to physical and cognitive activity following concus-
sion (Lumba-Brown et al., 2018; Rivara et al., 2020), but
responses to knowledge questions from school-based SLPs
in this study indicate that these guidelines are not yet part
of their everyday practice. This lag in uptake of evidence-
based recommendations serves as an example of the persis-
tent challenges inherent in Green’s research-to-practice
pipeline (Green, 2008). Interestingly, school-based SLPs
who completed the survey did show uptake of some new
findings, such as that cocooning was not the best practice
to aid recovery, but were less sure about what should hap-
pen in its place. It is unclear why new guidelines about
moderate levels of activity lag behind those discouraging
avoiding all activity, although it may be that determining
what is an appropriate level of activity for an individual is
more nuanced and difficult to determine. Return-to-play
rules for athletes clearly define activities allowable at each
step and what should occur if activities are or are not toler-
ated (Doolan et al., 2012; May et al., 2014; McCrory et al.,
2017). Definitions of cognitive activity have been more
challenging, although they often use metrics around
amount of reading, screen use, or academic work (Baker
et al., 2014; Master et al., 2020; Santiago, 2016). Findings
from this study provide additional evidence that researchers
need better methods to translate new findings quickly and
efficiently to practicing clinicians who have the best oppor-
tunity to assess and treat students with concussion. There
are forums focused on synthesizing recent research findings
into practical, actionable clinical application (e.g., theinfor-
medslp.com), but it is unclear how practicing clinicians use
these forums and whether their use influences intervention
fidelity or knowledge accuracy.
Downloaded from: https://pubs.asha.org Ohio State University - Library on 07/2
Limitations and Future Directions

Generalizability of these results is limited by the
small number of SLPs involved in the survey, although
response accuracy on items also included in Duff and
Stuck (2015) were very similar. For example, just as found
here, lowest accuracy was for the items stating that chil-
dren show better recovery than adults and whether neuro-
imaging is likely to reveal structural damage from a con-
cussion. Likewise, highest accuracy was for understanding
that a concussion is a brain injury and that sustaining a
subsequent concussion while the brain is still healing
increases the likelihood of long-term problems. Such simi-
larities lend validity to the results while also pointing to
stability in SLP knowledge of concussion over time.
Knowledge items were specifically selected based on the
previous published study with updated recommendations
based on research that was published in the intervening
years. However, such items may not reflect what is most
relevant for clinical care or school-based settings. Addi-
tionally, the survey did not include a definition of concus-
sion and instead left the respondents to consider their own
understanding of concussion and its potential impact on
students. While it is not possible to ensure that all respon-
dents perceived the diagnosis in the same way, the manner
in which they responded to questions related to work
experience with TBI and concussion indicates that they
understood concussion to be a type of brain injury, and
that they also differentiated concussion from moderate/
severe TBI. Future studies should consider how research
findings translate to clinical applicability and measure-
ment methods for implementation of this knowledge. SLPs
self-selected into the study and had a range of knowledge
and confidence, but may not be representative of school-
based SLPs as a whole. Furthermore, it is unclear from
this study how confidence about concussion care may
relate to other, core areas of assessment and treatment
regularly encountered by school-based SLPs, such as artic-
ulation or phonological disorders. Given the breadth of
needs served by SLPs, research examining how knowledge
and confidence interact across practice domains and deliv-
ery areas would also be useful in designing more effective
training for SLPs more generally.

Future trainings may also need to target directly
debunking commonly missed items or new recommenda-
tions that conflict with prior practices. For example, refu-
tation texts have been employed as a method to specifically
target common misconceptions (Tippett, 2010). Such texts
typically include a statement explaining the misconception,
evidence directly refuting the misconception, and a third
component that explains the new, correct conception. By
activating prior knowledge, explicitly stating misconceptions
increases comprehension of the new concept. Such texts have
been shown to improve resolution of misconceptions over
O’Brien et al.: School-Based SLPs and Concussion 9
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and above simple expository texts (Guzzetti et al., 1992;
Tippett, 2010) including in domains such as dyslexia
(Peltier et al., 2020). Research examining the effect of
trainings similarly structured in order to correct persistent
misconceptions about the differential impact of pediatric
brain injury, as well as newer recommendations around
rest and recovery may be a fruitful line of inquiry.
Conclusions

Knowledge and confidence of school-based SLPs
have remained relatively stable, even as changing clinical
guidelines have made it difficult for practicing clinicians
to stay abreast of current evidence. SLPs receive training
most commonly during graduate school, even as continu-
ing education is likely to be where clinicians encounter
more recent evidence as to current best practices for man-
agement of this population of learners. Confidence was
related to both training and work experiences, although
few of the SLP participants in this study had either.
Because so many students experience a concussion every
year, it is certain that these students are regularly present
in schools. Improving SLP training experiences may allow
for greater knowledge, confidence, and advocacy for the
role of SLPs in meeting the needs of these students, thus
generating more experiences working with students with
concussion over time. However, given the current service
delivery models and increasing caseloads, involving SLPs
in care of students with concussion would likely require
administrative and district support. The expertise of SLPs
in cognition, language, and academic communication
(including reading and writing) is valuable to students
recovering from concussion. Results from the current
investigation and the broader literature suggest that SLPs
will benefit from continued development of functional
training materials along with clinical opportunities to
serve students with concussion.
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