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TEACHING TECHNIQUES OF ATHLETIC TRAINING EDUCATORS DURING
INSTRUCTION OF CONCUSSION ASSESSMENT TOOLS

by

MICHELLE LIMA

(Under the Direction of Tamerah Hunt)

ABSTRACT

Context: Standards for concussion management in clinical practice are essential to best practices
in health care. Even with the heightened awareness of concussion education in medical
professionals over the past decade, there have been no studies to date to investigate the
educational practices of instructors at CAATE-accredited institutions and how they teach
concussion assessment tools.

Purpose: To evaluate the educational practices of instructors teaching the course on concussion
assessment tools at CAATE-accredited institutions.

Design: Mixed-methods, exploratory study.

Methods: Nine instructors from CAATE-accredited Athletic Training Education Programs that
varied in geographical and division completed a 34-item survey using Qualtrics (2015)©. A
semi-structured interview based upon the responses on the survey was then completed using the
phone or an online video chat. Quantitative data was analyzed using frequency tables and mode
for the survey questions. Interview questions were analyzed using triangulation of themes.
Results: The most common credential participants marked was ‘ATC’ (100%). Survey responses

indicated that the most common teaching methods were: ‘Laboratory’ (100%), ‘Didactic’



(77.8%), ‘Lecture’ (88.9%), and ‘PowerPoint’ (88.9%). Common concussion assessment tools
taught in the classroom were: SCAT2/3, SAC, BESS (88.9% respectively); while in the
laboratory the most common assessment tools were: SCAT2/3, BESS, and cranial nerve
assessment (100% respectively). The semi-structured interview found four overarching themes
with multiple subcategories. The four major themes were: (1) characteristics of instructors
teaching the concussion assessment tools and education, (2) factors effecting how the instructors
teach concussion assessment tools and concussion education, (3) the components incorporated
into a concussion assessment per the instructor, and (4) barriers and future solutions to teaching
concussion assessment tools.

Conclusion: This exploratory study shed light on the understanding that athletic training
educators come from a variety of educational, clinical, and research backgrounds. The
instructors’ foundational knowledge and experience level effects the teaching techniques they
utilize and which teaching methods they employ in the classroom. Time is the number one
barrier instructors find prevents them from doing more in the classroom for their students. Future
studies should investigate athletic trainers’ knowledge of educational theory and teaching

effectiveness.

INDEX WORDS: Education, Barriers, Knowledge, Didactic, Lecture, PowerPoint, Teaching
methods
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CHAPTER 1

INTRODUCTION

Concussion

Concussion, also referred to as a mild traumatic brain injury (mTBI), has been the
highlighted topic of interest for the general population, legislators, and the sports medicine
community as a whole.X Prevalent in competitive and recreational sports, concussion is a major
public health concern worldwide.* Concussions occur in males and females of all ages and all
sports, but are most common in collision activities.? The Center for Disease Control (CDC) states
concussion in the United States of America is considered to be at an ‘epidemic level,” with an
estimated 1.6-3.8 million traumatic brain injuries occurring annually.® Data collected from
emergency department visits show a 62% increase in nonfatal traumatic brain injuries between
2001 and 2009.% As a result of the heightened attention and prevalence of this injury, many
organizations are taking action to inform clinicians.

Medical organizations, such as the National Athletic Trainers’ Association (NATA) and
American Neurology Association (ANA), have produced numerous position or consensus
statements.* According to the NATA’s position statement on the management of sport
concussion,? there are specific steps athletic trainers are recommended to follow and practice.
Although there are education and prevention recommendations given to current practicing
athletic trainers, only a broad description of what should be included in the evaluation process
are provided, with no specific evaluation tools following a head injury.? The concussion
diagnosis is made through both clinical evaluation and supported assessment tools, such as a

brief evaluation tool (e.g., Standard Assessment of Concussion [SAC]) combined with motor



control and symptom assessment to support a physical and neurologic evaluation.? It is suggested
to consult members of the sports medicine team regarding the best tools for the clinical setting.?

All 50 states and the District of Columbia’ have passed concussion-management or head
injury legislation with education as the cornerstone to prevention. These laws are most often
created in regard to school-organized sport and recreational activities while some target a
broader population such as youth, group or organizations that use property or facilities owned by
a school district, state, or local parks and recreation departments.” The laws enacted by each
state, although pertaining to concussion, vary in regard to who receives concussion information
and how the information is obtained. Laws also vary in regard to athlete clearance and return to
play following a concussion; most states include requirements that before returning to
participation, an athlete must have written clearance from a physician or another licensed health
professional 8

In order to successfully manage concussions in the clinical setting, athletic trainers must
understand the education curriculum of their accredited programs to establish what is being
taught and if that teaching is effective enough in establishing a foundation for proper
management.® Although the NATA? provides a broad recommendation for which tools should be
used in evaluating and managing a concussion, it gives freedom to the athletic training education
programs to consult with their physician and determine the best assessment battery to use. This
creates concern about the standardization of educational practices regarding concussion
assessment tool administration across athletic training education programs. The goal is to
maintain a standardized and objective process of administration. In line with the NATA’s

position statement, the 5th Edition of Education Competencies for athletic training curriculums



does not mention what tools to teach, what evaluations should be made, and only states broad
terms of evaluation to focus on, such as “cognitive, neurologic, and motor-control assessment.”*°
Educational Theory

Focus must be given first to the educators themselves, including background and
knowledge base. Although research on teaching was well established, Shulman in 1986,
described three types of knowledge that helped educators and policymakers understand teaching
more in depth: Content Knowledge, Curricular Knowledge, and Pedagogical Content
Knowledge.!! These three types of knowledge have since been used in various educational
settings, further expanded upon by researchers, and placed into practice. Of the three, the focus
remains on Content Knowledge and Pedagogical Content Knowledge (PCK), as they form the
key components of current teaching standards, subject specific standards, and policy
organization.?

Teaches need the knowledge base that would allow them to respond effectively as
educators.*>* Shulman®* described four sources of knowledge base: education in specific
content, the materials and structure used, study in pedagogy, and the “wisdom of practice itself.”
Experience in not only the content, but also Pedagogical Knowledge that plays a major role in
teaching. Differences can be seen in the way novice and experienced teachers plan, think and
reflect on their teaching.'* Experienced teachers know the characteristics, interests, and abilities
(schemata) of the students which allows them to plan lessons according to experience rather than
relying on the textbook.* They also have a wide range of experiences with teaching strategies
that allow them to create variations in the lesson, while novice teachers cannot generally gauge
where in the lesson something needs to be adjusted, cannot create variations, and rely heavily on

the textbook and written materials.** Another difference is seen in regards to the teachers’ focus
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during instruction. Experienced teachers for example, focus more on the student’s needs, while a
novice teacher focuses on students on-task behavior and where their interest/attention is during
the lesson.*'®> Novice teachers rely on specific activities for lessons, from their limited
background knowledge; experienced teachers rely on years of trial and error with many classes,
thus allowing them a large bank of activities and resources. 141 Teaching experience is a key
component to the development of the schemata and pedagogical content knowledge that
eventually leads to a successful teacher.'*
Athletic Training Education

Athletic Training Education Programs follow similar curriculum evaluation needs when
comparing to medical schools in regards to concussion education. Emphasis on concussion
awareness and evaluation is growing in the education of future health care professionals. Burke®
found that there is a marked deficiency in concussion education in medical schools. These
findings show the need for more concussion education as well as a gap in concussion
management. Currently, it is strongly recommended that all concussed individuals seek medical
attention.!” Athletes must have physician clearance before return to play, but if the gap between
assessments performed by athletic trainers and evaluations performed by physicians is
inconsistent, the student-athletes’ standard of health care may be affected.?” Of the 14 responding
Canadian medical schools in the Burke study, four provided concussion-specific education
(29%), six offered head injury education that incorporated concussion component (43%), and
four reported no concussion teaching in their curriculum.®

The Center for Disease Control and Prevention estimates that concussions account for up
to 75% of the 1.5 million traumatic brain injuries in the United States each year.!” As the Burke

and Boggild studies®!’ discovered, incomplete understanding of concussion management in
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medical students and schools curriculum is worrisome as these individuals must be sought out
for clearance of concussion before return to play. The gap between curriculum and clinical
practice could also be seen in athletic training education students, as the education guidelines
lack the specifications necessary for understanding. With little known about the education of
concussion assessment tools in the ATEP programs, this gap between standardized concussion
management practices and standardized administration of assessment tools could be larger than
the literature is currently indicating. Future studies will need to look into the specifications of
ATEP curricula and syllabi.

Student Learning Techniques

Methods such as cooperative learning, problem-based learning and others have been
shown to foster athletic training student’s learning.'® Individual student learning is dependent
upon many variables, including, but not limited to, sleep, nutrition, classroom environment,
interest in topic, learning style and emotional state. The learning techniques discussed include
Experiential Learning Theory, Standardized Patient (SP) Encounter, and Brain Based Learning.
Experiential learning is used to represent hands-on or clinical environment learning. A SP
encounter includes an individual who has been trained to portray signs and symptoms of either
an injury or illness.'® Brain-based learning, although it involves learning, is not a specific
methodology but rather describes how the human brain actually learns.

Although little reference is made to athletic training educational theory or models,
mastery learning is thought to similarly resemble current ATEPs. Mastery learning divides
educational content into smaller, attainable units according to the importance and subject matter.
By creating smaller sections, objectives are formulized to guide the instructional process.?°

Students are tested; those who pass continue to the next step while those who do not, repeat the
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unit until reaching the satisfactory level.2%2! This theory can also be called programmed
instruction,?? competency-based education,? skills-based curricula, or outcome-based
education.?

Significance of the Study

Emphasis on concussion management practices in the clinical setting has been
consistently reported in the literature.>?* Although guided by policies and recommendations
created by NATA to follow a standardized approach to concussion management, there is little
evidence regarding what is being taught in the educational setting on these concussion
management practices and if they are standardized across programs. Additionally, few studies
look at the actual educational practices of instructors at CAATE-accredited athletic training
education programs.

According to athletic training education literature, there has been no specific educational
theory or instructional model mentioned that informs teaching practices in ATEPs.?% Although
no concrete theory has been found to reflect the practices of athletic training education, Mastery
Learning is seen in the literature in connection with ATEPs. The smaller organized sections
create learning objectives which are used as a guide in the instructional process.?’ Mastery
learning allows ATEPs to implement a student clinical education matrix that consists of checkoff
lists for necessary tasked to be completed.?’ By utilizing this approach, instructors have the
opportunity to evaluate learning outcomes and remains a teacher-centered classroom.?

The Commission on Accreditation of Athletic Training Education (CAATE) requires that
athletic training education programs use the 5" edition of the Athletic Training Competencies to
guide the program’s structure. The Competencies set minimum requirements and standards that

are typically exceeded in one form or another.%?° Programs are encouraged to implement
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innovative, student-centered teaching and learning methods to connect the classroom, laboratory
and clinical setting to provide the highest quality education.'® Policies are based off of a specific
approach to organize ATEPs but as these are minimum requirements, there are no exact
specifications to follow. No two athletic training education programs are the same.*®?° There is a
growing need to adapt and evolve in order to propel the profession forward both organizationally
and educationally.

Literature is available on the current concussion management practices in the clinical
athletic training setting but not on the standardization of how concussion assessment tools are
being taught in the ATEP classrooms. With limited information available on what concussion
assessment tools are being taught in ATEPSs, even less is known on how the administration of
each test is being taught to the students. The need for such information is paramount to the
athletic training profession in order to obtain a sound, objective assessment measure to base
standardized concussion policies on.

Purpose Statement

Therefore, the purpose of this study is to evaluate the educational practices of instructors
teaching the course on concussion assessment tools at CAATE accredited institutions.
Specifically, to assess who is teaching the course on concussion assessment tools, what
concussion assessment tool resources are being utilized, what teaching techniques are being

employed, and how each assessment tool is being taught.
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CHAPTER 2

METHODS

Participants

A convenience sample of CAATE-accredited institution instructors were asked to
participate in this study. The instructors had taught a course on concussion assessment tools in
the previous year. In order to recruit participants, an interest e-mail was sent to 28 athletic
training education instructors. After initial interest letters were sent out, nine instructors from
eight institutions and three divisions completed the survey and semi-structured interview. Web-
based survey research has a desired response rate of between 25-30%. We had a 32% response
rate for agreement to participate in the study. The nine participants are evenly distributed across
the three NCAA Divisions.

The inclusion criteria included: (1) individuals teaching at a CAATE-accredited
institution, (2) instructor teaching content regarding concussion assessment tools, (3) instructors
who previously taught the concussion assessment tool no later than the 2014-2015 academic
year, and (4) completion of the entire survey, followed by an online or phone interview. The
Athletic Training Education programs selected represent a convenience sample of a variety of
regions and sizes. In addition, the geographical locations provide a diverse sample from the
following states: Delaware, Florida, Georgia, Maryland, New Jersey, Ohio, Pennsylvania,
Tennessee, and Virginia. The exclusion criteria included: (1) instructors at non-CAATE-
accredited institutions, (2) instructors from courses that did not include concussion assessment
tools module, and (3) instructors where concussion assessment tools were not taught in

connection with concussion assessment module/courses. All participants electronically signed an
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informed consent form approved by Human Subjects Review Committee prior to completing
both the survey and the semi-structured interview. Participation in the survey was entirely
voluntary, with no reward or compensation for survey completion.

Instrumentation

The instrumentation used in this study consisted of a survey that was constructed to
evaluate instructors and is unique to this study. Although several surveys exist on assessing
concussion knowledge and curriculums in medical students!”?® none target the current study’s
specific research goals.

A 34-item online survey was developed through literature review, expert review, and
pilot testing. The online survey was administered using Qualtrics, © (2015) software. An
individualized survey link was e-mailed to each instructor, allowing only one submission. Each
survey and response was coded with a letter and number prior to being sent to participants, while
still allowing the primary investigator to keep track of completed surveys. Reminder emails were
sent to those instructors who had not completed the survey approximately 2 weeks after the
initial email. A follow-up online (Skype or Google Hangout) or phone interview was completed
using the coding system to track survey responses to interview responses. The interview
questions consisted of approximately 15 questions with additional probing questions dependent
upon the survey responses. All interviews were recorded using two devices; one for audio and
one for video.

The survey included sections on: demographics and instructor educational background
information, course structure/curriculum, concussion assessment tools and guidelines being
utilized in the classroom, and how these items were being taught. Responses were measured

using multiple-choice, check all that apply, and Likert-scale questions. A follow-up qualitative
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interview required the participant to provide additional information regarding teaching
techniques and applications of educational theory (Appendix D).

All survey items were reviewed and assessed for understanding, clarity, and relevance to
the research question. Face validity was established for the survey using the three researchers
with experience in the content. For those items not unanimously agreed upon, edits were made.
As those edits were completed, agreement between research members was determined for all
question items. The survey was then pilot tested using instructors at Georgia Southern University
who currently teach or previously taught the course. This step was to ensure clarity and
understanding by participants, as well as to ensure the validity of the survey.

Procedures

An initial recruitment e-mail briefly explaining the study was sent to 28 athletic training
education instructors to gain interest. The use of program directors, when the instructor was
unknown, was utilized as no database exists to access which instructors teach courses specific to
concussion assessment tools. The program directors read and forwarded the e-mail, when
necessary, to any prospective instructor.

Following IRB approval and interest, participants were enrolled in the study by
completing the passive consent form prior to the online survey. Using Qualtric (2015), the 34-
item survey was administered via an online email link to the instructors. The online survey took
approximately 5-8 minutes. Within two weeks of survey completion, the researcher contacted the
participant to schedule the interview and to complete a secondary informed consent specifically
for the audio recording of the interview. Completion of the follow-up interview was conducted
online or by phone and took approximately 30-45 minutes. The primary researcher took notes

and recorded the discussions using two devices.
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Pilot Study

A pilot study was conducted to allow the primary investigator to gain practice in
interviewing participants and data collection of all responses. It was also used to address the
basics of triangulation of themes relating to educational practices of instructors teaching
concussion assessment tools. Procedure was followed according to the methods, including
recording devices and modes of contact with participants. The primary investigator surveyed and
interviewed two participants who met all inclusion criteria. Both participants were faculty
members whose credentials included ‘ATC’ and ‘PhD’ at their respective institutions with over
20 years of clinical and educational experience in athletic training. Two common themes were:
(1) factors affecting how instructors taught concussion assessment tools and (2) what methods
were utilized in the classroom. Participant 1 in the pilot study utilized PowerPoint in a lecture
setting and attempted to touch upon all of the student learning styles by adding scenarios,
visuals, and laboratory exercises. In regard to what assessment tools Participant 2 utilized, they
emphasized how “using different tools and measures as far as how you’re going to present it will
hopefully reach all of them.” Both participants described similarities in how these items affect
the teaching of concussion assessment tools to athletic training students.

After the pilot testing, the survey and interview questions were altered to reflect the areas
of necessary change. These changes included adding examples of the definition of expert in the
survey and adding more probing questions during the interview to gain in-depth understanding of
teaching techniques. The semi-structured interview was changed and enhanced to gain a well-
rounded understanding of common factors affecting instructors teaching methods and resources

utilized to teach the concussion assessment tools.
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Data Analysis

This study design is considered mixed-methods as it incorporated both descriptive
quantitative and qualitative analyses. Of the 34-item survey participants received, all nine
participants answered every question.

Statistical Analysis

Quantitative data from the survey response were analyzed using descriptive methods.
Statistical Package for Social Sciences (SPSS) software was used to run frequencies and
descriptive data on participants (SPSS,Inc, Chicago, IL). Frequency tables described the most
common responses and outliers, if present, were reported.

Quialitative Data Analysis

Qualitative data was collected based on the responses to the survey and interview
questions. Triangulation was utilized to provide credibility and trustworthiness of the data. After
the primary investigator transcribes the interviews, four researchers including the primary
investigator reviewed the answers to discover common themes. The responses were analyzed for
themes associated with teaching techniques used by the instructors. Researchers independently
analyzed the transcriptions, then used peer debriefing to discuss the common results. Any

commonalities were combined into themes.
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CHAPTER 3

RESULTS

Quantitative Results

The most common credential participants marked was ‘ATC’ (100%), followed by ‘PhD
in Other’ (44.4%). Some participants selected multiple credentials. The third most common
credential was ‘EdD’ (n=2). One participant indicated they held credentials in the following:
EMT, MAT (Masters’ in Teaching), and Other (Masters’ degree). Educational training was
indicated via four options, with the potential to mark multiple choices. The leading resource used
to obtain educational training by the participants was ‘Symposiums’ (88.9%) followed by
“Workshops’ (77.8%), and ‘Masters’ Courses’ (66.7%) respectively. The least commonly
selected educational training was ‘Degree in education’ (55.6%). By the number of responses
(n=26), it is evident that instructors are gaining their educational training from not only one

source, but multiple opportunities. Participant demographics are below in Table 1.

Table 1. Participants Demographics

Number Percent
NATA District
District 2 3 33.3%
District 3 2 22.2%
District 4 1 11.1%
District 9 3 33.3%
Type of Program
Bachelors’ 8 88.9%
Entry-Level Masters’ 1 11.1%
Years in the Clinical Setting
1-5 Years 3 33.3%
6-10 Years 3 33.3%
10-15 Years 3 33.3%
Years in the Educational Setting
1-5 Years 1 11.1%




6-10 Years 5 55.6%
10-15 Years 2 22.2%
Over 20 Years 1 11.1%
Actively Providing Patient Care

Yes 4 44.4%
No 5 55.6%
Position Title

Faculty 8 88.9%
Other 1 11.1%
Year Students are Enrolled in Program

Freshman 1 11.1%
Sophomore 5 55.6%
Junior 2 22.2%
First Year Masters’ Student 1 11.1%
Course Structure

One Lecture Course 2 22.2%
Lecture/Laboratory Split Course 5 55.6%
Separate Lecture and Lab Course Credits 2 22.2%
Instructors Role in the Course

Laboratory Instructor 1 11.1%
Both Lecture and Lab Instructor 7 77.8%
Other 1 11.1%
Years Instructor Taught the Course

1-2 Years 2 22.2%
3-5 Years 1 11.1%
Over 5 Years 6 66.7%
Minutes Spent on Concussion Assessment Tools

50-150 Minutes 3 33.3%
151-450 Minutes 6 66.7%

Qualitative Results

20

Through the semi-structured questions presented to participants during the interview, four

overarching themes with multiple subcategories were agreed upon through triangulation with the

research team. Tables 2-7 represent the supporting themes of this study.

Of the nine participants, 4 were males and 5 were females. The male participants in this
study were given the following pseudonyms: Harry, Patrick, Chris, and Nick, while the female

participants were given the pseudonyms Sarah, Betsy, Heather, Marie, and Cindy. These
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pseudonyms were given to protect their identity. Participants were instructed to respond to the

questions on the survey honestly and to the best of their knowledge.

Although all participants came from different educational backgrounds, all had similar
responses in how they reached their current level of knowledge and what they thought was
necessary to gain additional knowledge. Common responses under the first major theme were
that instructors’ foundational knowledge came from both clinical and education/research
experiences (See Table 2). Another component of this theme was how participants described
what an expert would be considered in their own words. The variations in answers can be
presumably linked to each participant’s background experiences, which is supported in the
quotes below. As described by the participants, an expert was someone currently engrossed in
the literature, research, and/or day-to-day clinical setting performing the tests. It was also evident
that preceptors in the athletic training education program were integral parts of student learning.
Each faculty member at various institutions utilized the preceptor as an extension of their

academic program, although the preceptor’s involvement varied.

Table 2. Characteristics of Instructors Teaching the Concussion Assessment Tools and
Education

How did the Instructor Gain their Knowledge Background

Sarah “...when I first got here, I was really kind of thrown into the testing right away and
that wasn’t my area of expertise so I really had to read up on the position statement,
read up on the consensus statement...keeping up-to-date on current research...”

Harry  “...my familiarity with over 35 years of experience in the profession certainly has
helped; and well I think in this day and age, the thing that ’'m able to draw on is you
know, 15 -20 years of clinical experience. Part of that was early in my career, then
kind of a combination where I was educator/clinician, and now I’m really an educator,
administrator, researcher.

Betsy  “mostly through doing the clinical examine and by staying up to date with the
literature. . .like digging deeper.”

Cindy  “before I taught full-time | worked at the university for 7 years working with the sports
teams...so just having to stay on top of your own concussion management...I feel like
we can do that in our sleep.”

Definition of Expert
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Patrick  “that’s someone who spends their day-to-day clinical practice in the evaluation,
reading; the individual that is competent in multiple platforms, in multiple exam tools;
I think is the expert.”

Heather “l would say that an expert is comfortable with the content and is able to think
clinically through multiple facets and measures...and make the best diagnosis, the best
care plan without having to go into reference materials; they serve as their own
reference material.”

Nick “I think it’s someone that has a handle on the literature and has also been using it in
their clinical practice; it also should probably be someone who has done some of the
research on it.

Instructor Perception of Own Knowledge

Patrick  “And so, I think for me, in terms of teaching it, if you haven’t implemented it or
haven’t spent time with it and utilized it clinically, then it’s much tougher to convey
reliance in that and it’s much tougher to explain to your students ‘this is a tool you
should utilize,” if you can’t really justify that.”

Marie  “You know be honest, a lot of my understanding of some tests isn’t going to be great
because I haven’t gone through training even on all of those...”

Heather “a lot of it is my own comfort level...you have a tendency to fall back on what you’re
comfortable with”

Preceptors Role in Teaching of Concussion Assessment Tools

Patrick  “Often times we have such a good relationship with our preceptors, they know
what...what’s kind of coming down the pipe.”

Marie  “We give them a little bit of money but in most cases a preceptor is serving out of a
professional desire to serve our profession, but at the end of the day they get paid to do
a job; And at the end of the day, they have to do a job as a function of the
administrative support.”

Cindy  “research has also shown, because I just finished my doctorate (laughs) that students
have to have a positive experience in their program, in order to have academic success;
so they really need that hands on experience with their preceptor, they need mentorship
with their preceptor; umm I tell my preceptors all the time, I’m not just sucking up to
them, our program would not survive without preceptors...really good preceptors;
their role is vital. I don’t think our students would get a great experience without
them.”

Nick “I think they’re vital because we can say whatever we want, but when they go out in
the field that’s the gold standard.”

When asked about teaching methods in the classroom setting, participants all selected
multiple methods, opting for a combination. All participants (n=9) selected at minimum one
method, with 100% of participants incorporating ‘Laboratory’ into their teaching. Participants in
this study selected ‘Didactic’ (77.8%) as a common teaching method. Didactic is defined as a

way to convey information and to teach to someone involving lecture and textbook instruction
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rather than demonstration and laboratory study.?® Students in an athletic training program will

be exposed to this type of teaching where the information is coming directly from the instructor
as seen by a large percentage of instructors utilizing ‘Lecture’ (88.9%). Those selecting lecture
typically utilized ‘PowerPoint’ (88.9%) to convey the information. All methods selected are

referenced in Table 3.

Teaching methods identify the different methods used to help students learn the desired
content and be able to develop achievable goals in the future. Participants had various reasons for
choosing their teaching methods (Table 3 and the thematic evidence in Table 4). Two
contributing themes included presentation style of the instructor and student learning styles.
Teaching techniques utilized included: standardization of the instruction of material, utilization

of PowerPoint, and instructors experiential learning.

Table 3. Teaching Methods Utilized in the Classroom

Teaching Methods N Percent of Cases
Didactic 7 77.8%
Lecture 8 88.9%
Laboratory 9 100.0%
Problem Based Scenarios 5 55.6%
Simulations 5 55.6%
Case Studies 5 55.6%
PowerPoint 8 88.9%
Videos 4 44.4%
Games 2 22.2%
Pamphlet and Handouts 3 33.3%
Creator Instructions 5 55.6%
Textbook 4 44.4%

Table 4. Factors Affecting How Instructors Teach Concussion Assessment Tools

Two Main Contributing Themes included Presentation Style and Student Learning
Style

Harry  “...whereas if | do a combination of different presentations styles or models,
I’m going to be able to connect to another small portion.. and my hope is by
doing different types of presentation styles and models and connecting to all 17




at some point, I’'m going to make connections.”

Patrick

“I’'m never going to be the smartest guy in the room; so I realize that a lot of
my experiential learning...the lecture works for me because I can fill in those

gaps.”

Marie

“I kind of feel like this is like the question ‘What’s the gold standard for a
concussion assessment?’ and I think that because as an educator I have
different strengths and learners...I think we’re whole-brain learners and I don’t
think we should get hung on ‘this is not your learning style’...I think that you
go with what your strengths are and the students are and you look at where they
are developmentally.”

Nick

“I think it’s this idea of let’s flip this and make this student-run”

Nick

“I’m very socratic. I’'m very let’s talk this through, let’s have a discussion
about this; I feel like I’ve gone you know 180 degree turn since I first
started...when I first started in athletic training education, it was ‘you need to
know these facts or someone’s going to die, you’re going to kill someone’ so |
need to be very autocratic...and now graduate students it’s completely
different, it’s much more socratic, it’s much more discussion...”

Teaching Techniques Utilized were Standardized Instruction, PowerPoint, and
Experiential Learning

Patrick

“And we hope through reading the position statements, we expose them, and
also having that taught from clinical instructors or preceptors and even in the
classroom, just gets them more familiar. So, that when they are on their own as
practitioners, when they are in graduate school, they’re well-prepared.”

Heather

“[Teaching] critical thinking...especially when they’re first learning
evaluation have a very linear thought process...So by using the simulations and
the case studies and having them actually perform a full evaluation...”

Nick

“We’re hoping that it allows them to think critically once they get out there
because we’ve used several different methods and we haven’t spoon fed them
with a PowerPoint.”

24

Of the tools taught in the classroom, no one tool was utilized in every participant (Table

5). Balance Error Scoring System (BESS), Standardized Assessment of Concussion (SAC), and

Standardized Concussion Assessment Tool 2/3 (SCAT) were utilized by 88.9%. Those who

taught Immediate Post-Assessment Concussion Tool (IMPACT) in the classroom (66.7%) also

taught the Post-Concussion Symptom Score (PCSS) (66.7%) that is typically associated with the

online assessment program and are not taught as separate entities. Participants selected ‘Other’
(66.7%) with increased frequency, as three participants wrote in “VOMS” (Vestibular/Ocular

Motor Screening) as one of the assessments they teach in the classroom, one indicated “CNS
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Vital Signs,” while another taught “saccades assessment/training.” In the laboratory, 100% of
participants taught the SCAT2/3, BESS, and cranial nerve/neurological assessment in their

courses.

The most common return to play guidelines utilized in the classroom are the NATA
Position Statement: Management of Sport Concussion, 2014 and the 4™ Consensus Statement on
Concussion in Sports, Zurich 2012 (43.8% respectively). One participant selected ‘Other’ for
return to play guidelines and indicated that they taught the “institutional guidelines” used at their
university. Table 6 addresses how instructors determined what assessment tools were taught in
both the classroom and laboratory setting. A third major theme discovered was what concussion
assessment tools and evaluation techniques instructors taught to the students. All participants

began with the basics of anatomy, biomechanics, and injury evaluation.

Table 5. Assessment Tools Taught in the Classroom and Laboratory

N Percent of Cases

Assessment Tools Taught in the Classroom

IMPACT 6 66.7%
SCAT2/3 8 88.9%
SAC 8 88.9%
BESS 8 88.9%
SOT 1 11.1%
GSC 5 55.6%
PCSS 6 66.7%
Cranial Nerve 7 77.8%
Other 6 66.7%
Assessment Tools Taught in the Laboratory

SCAT2/3 9 100.0%
SAC 8 88.9%
BESS 9 100.0%
SOT 1 11.1%
GSC 5 55.6%
PCSS 6 66.7%
Cranial Nerve 9 100.0%
Other 4 44.4%
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Table 6. The Components Incorporated into a Concussion Assessment

What Does the Concussion Assessment Entail

Sarah  “I think going through a scenario and having them actually do the SCAT3 themselves,
actually do the cranial nerves themselves... the SAC, the graded symptom checklist;
those are definitely ones that we’re doing in repetition.”

Betsy  “we use alternatives...I think the concept is the same, that...and I think what they
learn from can be applied.”

Patrick  “I love Rhomberg. I know that clinically it’s not as conclusive as maybe balance error
(BESS) is but I love Rhomberg because we can walk through that in a classroom and
lecture about it and talk through all the pieces and the next day we go to lab and we
can implement them...”

Chris “We really have to get through the basics of symptoms, symptom checklists,
understanding the pathology as it were; and then know everything in the evaluation
spectrum to assess the injury”

Marie  “like getting them to think about the anatomy, the biomechanics, the physiology, so
they can begin to make those choices clinically I think is probably where I’ve just
started to lean because you know, it all changes to frequently.*

Environmental Limitations

Sarah  “so I think I’'m able to incorporate a little more realistic return to play opportunity and
you know what we’re looking at in a realistic manner; you know umm tools that I
would be using because | am low on my resources. | think they need to realize that one
day they’re going to be really low on resources. Umm and they have to you know work
with what you have;”

Marie  “I like to look at what they’re going to see in this region; that you know is a rural, low
income. When you look at the population, it’s tough to look at health outcomes because
there isn’t the access and a lot of these students will end up in that setting”

Cindy “In class, I try to give them everything because of the different settings they’re going to
be in. they may use one over the other”

Barriers affecting instructors when teaching concussion assessment tools vary by
institution, but the most common response was time. Time played a major role in what
instructors taught in their classroom and influenced how they taught the content to athletic
training students. Other factors identified by participants during the interview included (Table 7):
lack of enough clinical experiences/practice, lack of enough time, resources or lack of resources

available to instructor; and solutions to these barriers to allow for more effective teaching.

Table 7. Barriers and Future Solutions to Teaching Concussion Assessment Tools

Lack of Clinical Experience
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Sarah “the students are not able to see as much of that process because it’s kind of being
taken by someone else that’s doing their testing” [in regard to the CARE study]

Betsy “It makes it difficult for students to observe it because it’s not happening in their
normal umm setting. We...we try to encourage them to send a student with the athlete
so that they can observe that but it doesn’t always happen” [in regard to the CARE
study]

Cindy  “So I think that’s it, giving the students more practice with it in class so they feel more
comfortable administering it on their own.”

Nick “I think we need to spend a little more time giving the students more time practicing
the assessment tools. I don’t know if we do that in the...in the lab portion of the course
enough.”

Lack of Enough Time

Betsy  Ijust think you can’t do it all...there’s not enough time to do it all.”

Patrick  “time is certainly one; but I also think comfort level [and] familiarity with these
things”

Cindy  “I would think time. I have to make sure I hit all the body parts in 15 weeks.”

Resources Available

Chris “you have to constantly stay on top of the newer content that is there as to avoid being
outdated”

Marie  “Like access; Like it would be great if | had at least a version of every single one of
these tests to teach the students on, but you know if I'm choosing where I’'m spending
my resources, would it necessarily be there? So | guess if I had all the money in the
world, | would do it.”

Nick “the amount of information that’s out there and being able to find the good evidence
from the bad evidence; I think it’s being able to filter all of that information”

Solutions to Barriers

Patrick  “It would be more of a stand-alone course... the head, neck and spine; or at least we
would devote you know, 8 weeks, as opposed to four or six to this topic.”

Heather “So having those standardized patients would really be an invaluable part of the
education process that we just don’t have the means for right now.”

Marie  “standardized patient rooms with recording; our school of health sciences will get to
the point where we will train standardized patients [and] then we can simulate but at
this point, that’s just not a resource.”

Nick “I like for us to be a little more proactive on how we [give more practice time] in the
laboratory setting.”
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CHAPTER 4

DISCUSSION

This exploratory study is the first study in athletic training education to delve into the
educational practices regarding concussion assessment tools in the classroom. This study
supported four major themes: (1) characteristics of instructors teaching the concussion
assessment tools, (2) factors affecting how the instructors teach concussion assessment tools, (3)
the components incorporated into a concussion assessment per the instructor, and (4) barriers and

future solutions to teaching concussion assessment tools.

Theme 1: Characteristics of the Instructor Teaching the Course on Concussion Assessment
Tools and Concussion Education

The first major theme that emerged distinguished differences between the instructors’
foundational knowledge being effected by clinical and educational/research experiences.
According to McCaughtry, differences exist between expert and novice teachers, experienced
and inexperienced, those teaching in and out of their areas of expertise, and teachers with and
without formal education training.?” Within general education, previous experience is heavily
relied upon in athletic training professional education, as instructors use examples from their
own clinical practice to make connections in the classroom to content specific information.?’
Experienced teachers know the characteristics, interests, and abilities of the students which
allows them to plan lessons according to experience rather than relying on the textbook.4
Experienced teachers also have a wide range of experiences with teaching strategies that allow

for the creation of variations in the lesson, while novice teachers cannot generally gauge where
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lessons need to be adjusted, cannot create variations, and rely heavily on the textbook and
written materials.** Harry explained in the interview that he had 35 years of experience with 15-
20 years of clinical experience providing his foundational knowledge. Harry’s extensive
background in the athletic training clinical and educational setting allows him to better
understand not only himself as an instructor but the content specifically. Cindy agreed with the
use of clinical experience to support her background knowledge. She based her teaching on the
stories she could draw upon when speaking about certain concussion assessment tools or
evaluation steps.

A sub-theme included how an instructor defined an “expert.” Those with more
experience in total years in the clinical setting versus a heavy background in the
educational/research setting, tended to have a more clinical definition of an expert when asked
during the interview. The participants related their descriptions of an expert to what their
backgrounds were grounded in. Those with more experience versus a novice instructor, possess
detailed content knowledge, making their knowledge more accurate and allowing them to see the
“big picture” of curriculum.?’~2° The experiences of an instructor contribute to the development
process and the knowledge integration that takes place over time.° Instructors take what they
learn year after year to incorporate different teaching techniques and examples based off of their
experiences. On the one side, Patrick has a Masters’ in Teaching and 10-15 years of clinical
experience. He described an expert as someone with the hands-on knowledge of the assessment

tools who has been doing the evaluations for a long time. He stated,

“that it’s someone who spends their day-to-day clinical practice in the evaluation, reading;
the individual that is competent in multiple platforms, in multiple exam tools, | think is the
expert.”
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Betsy has a PhD in human movement science, with an emphasis in biomechanics and
works in an institution who is a participant in the CARE study. Betsy’s current work
environment has strict guidelines to follow and her experience in research, sets her perception of
what an expert would be considered. Betsy’s description falls in line with her daily work

procedures. This participant describes an expert as someone who is,

- “..well versed in the strengths and weaknesses of the exam...familiar with the clinometric, its
sensitivity and specificity, reliability, and performance over time.”

Another sub-theme was the instructors’ perception of their own knowledge. A teachers’
self-efficacy beliefs contribute to their teaching style, openness to new ideas, and development of
new teaching attitudes.3~33 Self-efficacy is defined by Bandura as one’s belief in their ability to
succeed.>* An instructor may feel less inclined to change or create additions to lessons when they
are comfortable in their process. Beginning instructors are less able to plan and predict when a
lesson may need to be altered.* The inability of a novice instructor to read the students and
change lessons forces them to rely heavily on textbooks and written materials which creates
discomfort with items where the knowledge level is limited.® This can be seen in both Marie and
Heather’s responses when asked what they believed influenced their teaching. The participants
described how they stayed within their comfort level, as the more comfortable they were with

items, the more confidence they had in teaching the items.

- “You know be honest, a lot of my understanding of some tests isn’t going to be great
because | haven’t gone through training even on all of those...” (Marie)

- “alot of it is my own comfort level...you have a tendency to fall back on what you’re
comfortable with” (Heather)
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The last sub-theme within characteristics of the instructor, was how the preceptor plays a
vital role in the clinical education of athletic training students. Burke et al. and Boggild et
al.%Y"described the presence of incomplete understanding of concussion management in medical
students and medical education curriculum. They suggested that this trend is worrisome as these
individuals must be sought out for clearance to make return to play decisions.®’ As previously
mentioned, education of concussion assessment has not been evaluated and therefore little is
known. According to the Competencies set forth for athletic training education, programs are
encouraged to implement innovative, student-centered teaching and learning methods to connect
the classroom, laboratory and clinical setting to provide the highest quality education.!® Some
educators are utilizing their preceptors when making this connection. Cindy explained during the
interview how significant it was to have good preceptors working as an extension of the

academic program.

“I tell my preceptors all the time, I’'m not just sucking up to them, our program would not
survive without preceptors...really good preceptors; their role is vital. | don’t think our
students would get a great experience without them.”

The Standards for the Accreditation of Professional Athletic Training Programs
(Standards) and CAATE Competencies: 5" Edition, set guidelines for educators to follow in
terms of content to be taught, but does not set standards for the educators themselves.?°3¢ Little
focus in the curriculum of athletic training education is placed on the educational
teaching/learning philosophies.?® As seen in the first theme, previous experience and
foundational knowledge plays a key role in determining the characteristics of an instructor
teaching concussion assessment tools. Sub-themes within the first theme include: how these

participants described what an “expert” was considered in their own words; instructors’
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perception of their own knowledge; and what the preceptors’ role is in relation to athletic
training study education. Descriptions of the term “expert” varied based on participants’ previous
experience with the clinical versus research setting. Instructors’ perception of their own
knowledge affected their comfort level with teaching different assessment tools other than the
ones they found greater experience with. Lastly, preceptors played a vital role in educating
athletic training students and functioned as an extension of the academic instructor but also

placed emphasis on their own separate experiences.

Theme 2: Factors Affecting How the Instructors Teach Concussion Assessment Tools and
Concussion Education

The second major theme of this study evolved into participants describing various factors
that affect their presentation of content. Specific presentation styles and student learning styles
were the most common contributing factors. According to Graham’s study on novice versus
experienced physical education teachers, experienced teachers tended to spend more time
developing tasks based on their observations of the students’ needs.** Experienced teachers
predict concepts and skills that students will have difficulty understanding, foresee common
misconceptions, predict motivational concerns, understand students prior knowledge and skill
level, are better at organizing lessons, and rely less on the course materials.*>?” Livingston and
Borko,*” found that experts taught in ways similar to improvisational acting; extensive behind-
the-scenes prepping connected content knowledge and curriculum, knowledge about students,
and knowledge about how to teach within a classroom to achieve an adept, interactive, and fluid
performance.®® Participants overwhelming indicated that they utilize the laboratory (100%) and

didactic (77.8%) methods when teaching concussion assessment tool content. These methods are
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used as the basis of information delivery in the athletic training course. Harry described how his
presentation style of concussion content changes depending on the student learning styles in his
classroom as he is trying to make connections with each student at some point during the lesson.
A sub-theme that emerged included commonly utilized teaching techniques such as:
standardized instruction of material, PowerPoint, and experiential learning. Borko and
Livingston'® believed that experienced instructors relied on a rich bank of activities that had been
tested over the years with many classes. Experienced instructors “perform” teaching in a way
that focuses on classroom interactions and is highly responsive to student performance
interactions and the discussions that occur from them.*°This can be related to the teaching
techniques employed by the study participants, those with and without extensive experience as
seen by the responses; participants relied on lecture and PowerPoint (88.9% respectively) to
present their content to students. Simulations, case studies, and problem-based scenarios (55.6%
respectively) were utilized by participants when class timing and student level of understanding
permitted. The experiential learning described by participants represents the hands-on, clinical
experience instructors utilize in teaching athletic training students. Sarah and Heather explained

how they utilize all three of these sub-theme components.

“Since we are a part of the DOD CARE [study], it’s very structured. We are all using the same
tests that are being used in our athletic training room so that they’re seeing the test that
they’re going to use...that you know are at the highest level, that are up-to-date” (Sarah)

- “So I use the PowerPoints as a frame for my lecture, but if at any point in the PowerPoint

sparks my memory of something, from my years of clinical practice, or as a student then we
go off on a story tangent” (Heather)

Theme two identified factors affecting how concussion assessment tools are taught to

athletic training students. The two contributing factors included instructor presentation styles and
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students learning styles. Berliner®® stated that the development of in-depth representations of
subject content is a strong determinant for distinguishing between experts and non-experts.*

Sub-themes included: standardized material, utilization of PowerPoint, and experiential learning.

Theme 3: The Components Incorporated into a Concussion Assessment per the Instructor

The third emerging theme described what instructors felt were important components of a
concussion assessment as well as tools and evaluation paradigm. According to the literature,
competent instructors make various decisions based on predictions of probable effects of the
actions on students accomplishing the task requested of them.#3* The planning by instructors are
anticipatory and based largely on beliefs acquired from previous experience.*> Experienced
instructors do not plan in step-by-step details but rather systematic thoughts about outcomes
serve more as a rationalization for teaching.¢ °29)

The concussion evaluation tools taught in the classroom are based on multiple factors as
described by previous themes. Under this theme, participants described components they utilized
while also describing what encouraged them to choose these items. In the classroom, participants
utilized concussion assessment tools that were easily administered and hands-on, such as
SCAT2/3, SAC, and BESS (88.9% respectively). Marie described how she would start her
students with the anatomy, biomechanics, and physiology so that they could begin making
clinical choices based on the foundation. She stated how it (concussion) is changing frequently
so she wants them to understand the basics first, in case the concussion assessment tools change.

Under the third theme, a sub-theme is evident in how environmental limitations can
negatively affect the resources available to instructors. Individual student learning is dependent

upon dozens of variables, including but not limited to the classroom environment, interest in
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topic, and learning style.'® Environment can also refer to geographical location, policies involved

at the respective institution, and the status of program finances.

- “I think they need to realize that one day they’re going to be really low on resources and they
have to you know work with what you have;” (Sarah)

- “llike to look at what they’re going to see in this region; that you know is a rural, low

income. When you look at the population, it’s tough to look at health outcomes because
there isn’t the access and a lot of these students will end up in that setting” (Marie)

Theme three describes what components are included in the concussion assessment. This
is important because although instructors are incorporating many common concussion
assessment tools (BESS, SAC, BESS, etc.) they are also placing emphasis on the foundation of a
clinical exam. The importance is placed on the basics, as the concussion topic is constantly
changing. Unfortunately, it was commonly discussed that environmental limitations and

geographical locations limit access to resources and what is taught by instructors.

Theme 4: Barriers and Future Solutions to Teaching Concussion Assessment Tools and
Concussion Education

The last major theme analyzed in this study touches upon the barriers instructors face,
such as time. Time is one of the major barriers to effective teaching.*>** Time is the number one
common barrier described by participants of not utilizing a method, teaching an assessment tool,
or not going further in-depth with the content.

- “ljust think you can’t do it all...there’s not enough time to do it all.” (Betsy)

Other contributing factors include lack of resources and lack of clinical
experience/practice for athletic training students.

“Like access; Like it would be great if | had at least a version of every single one of these tests
to teach the students on, but you know if I’'m choosing where I’'m spending my resources,
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would it necessarily be there? So | guess if | had all the money in the world, | would do it.”
(Marie)

As stated in a study by DaRosa*® on barriers to teaching in the medical school setting,
faculty members tend not to focus their teaching on how the clinical practice can be applied to
various settings, which reduces the students ability to transfer learning from setting/patient
population to another. This can be seen in Betsy’s response to how students at her institution

may be lacking that clinical, hands-on experience.

“the students are not able to see as much of that process because it’s kind of being taken by
someone else that’s doing their testing” [in regard to the CARE study]”

Conclusion

This study helped explain the educational practices of instructors teaching the course with
concussion assessment tools at CAATE-accredited institutions. Four overarching themes
included: (1) characteristics of instructors teaching the concussion assessment tools, (2) factors
affecting how the instructors teach concussion assessment tools, (3) the components incorporated
into a concussion assessment per the instructor, and (4) barriers and future solutions to teaching
concussion assessment tools. The findings of this study provided an initial understanding that
athletic training educators come from a variety of educational, clinical, and research
backgrounds; that instructors’ foundational knowledge effects the teaching techniques they
utilize; and which teaching methods they employ in the classroom.

No glaring differences were seen between the three separate sport divisions (DI-111),
although assumptions can be made about those institutions who are participants in the CARE
study. The participants with strict research backgrounds and who participated in the CARE study
have a stronger view and opinion on the standardization of concussion assessment material, the

reliance on written material, and greater access to resources. Although these findings cannot be
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generalized to all athletic training educators across CAATE-accredited institutions, this study
gives a foundation for future research to build upon.

Future research should continue to focus on novice-expert differences in instructors,
specifically in athletic training educators. Emphasis should also be placed on investigating
athletic trainers’ knowledge of educational theory and teaching effectiveness. Research on
athletic training educators should also include athletic training educational theories and models
with focus on the relationship between Content Knowledge, Curricular Knowledge, and Content

Pedagogical Knowledge.
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APPENDIX A

Research Questions
The following research questions were asked prior to conducting the study:
1. Who is teaching the course on concussion assessment tools?
2. What concussion assessment tool resources are being utilized?
3. What teaching techniques are being employed in the classroom?
4. How are each concussion assessment tool being taught?
Inclusion Criteria
« Individuals teaching at a CAATE accredited institution
« Instructor teaching content regarding concussion assessment tools
« Instructors who previously taught the concussion assessment tool no later than the 2014-
2015 academic year
= Completion of the entire online survey, followed by an online or phone interview
Exclusion Criteria
= Instructors at non-CAATE accredited institutions
« Course does not include concussion assessment tools module
«  Concussion assessment tools not taught in connection with concussion assessment
module/courses
Limitations
The limitations for this study include:

= Selection bias due to the convenience sample
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Reporting bias that could cause participant to with-hold information that they believe will
shed poorly on their program
Only one fully-transitioned master’s program was used
Delimitations
The delimitations of this study include:
This study limited to District 2-4 and 9 within NATA
The study was limited to programs currently not transitioning to entry-level masters
Assumptions
The following are assumptions made by researchers:
Participants answered each survey question honestly
Participants answered each interview question to the best of their ability, being open
about their thoughts and feelings regarding their teaching
Definitions
The following operational definitions will be used in this paper:
Concussion:
— Concussion is a brain injury and is defined as a complex pathophysiological process
affecting the brain, induced by biomechanical forces.””
Self-efficacy:
- aperson’s belief or perception in their ability to plan and accomplish specific tasks
or behaviors; characterized by one’s work performance.*?
- Instructor self-efficacy can be further defined as the ability to successfully teach and

challenge students in the topic at hand.*®

Teaching Strategy:
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APPPENDIX C

GEORGIA SOUTHERN UNIVERSITY INSTITUTIONAL REVIEW BOARD

PROPOSAL NARRATIVE

Personnel. The research team will consist of: Michelle Lima, ATC — Graduate Student/Primary
Investigator, Dr. Tamerah Hunt, PhD — Georgia Southern University Faculty/Co-Investigator
(Chair) who has previous experience using college-age students with similar qualitative studies,
Dr. Jody Langdon, PhD — Georgia Southern University/Co-Investigator who is well-versed in
qualitative methodologies, and Dr. Jessica Mutchler, PhD, ATC who works directly with athletic
training education program students.

Purpose. The purpose of this research study is to evaluate the teaching techniques of athletic
training education program instructors who teach or have taught specifically on concussion
assessment tools and guidelines. The following qualitative research questions include: What
concussion assessment tool resources are being utilized? What teaching techniques are being
employed? How are each of the assessment tools being taught?

Literature Review.

Concussion, also referred to as mild traumatic brain injuries (mTBI), has been the
highlighted topic of interest for the general population, legislators, and the sports medicine
community as a whole.X Prevalent in competitive and recreational sports, concussion is a major
public health concern worldwide.* Concussions occur in males and females of all ages and all
sports, but are most common in collision activities.? The Center for Disease Control (CDC) states
concussion in the United States of America is considered to be at an ‘epidemic level,” with an
estimated 1.6-3.8 million traumatic brain injuries occurring annually.® Data collected from
emergency department visits show a 62% increase in nonfatal traumatic brain injuries between
2001 and 2009.°

According to the National Athletic Trainers’ Association Position Statement:
Management of Sport Concussion,? there are specific steps athletic trainers are recommended to
follow and clinically practice. There are education and prevention recommendations given to
current practicing athletic trainers, but only a broad description of what should be included in the
evaluation process, with no specific evaluation tools following a head injury.? A concussion
diagnosis involves one or more of the following: clinical symptoms, physical signs, behavioral
changes, cognitive impairments, and sleep disturbances.?? It is recommended that any athlete
suspected of having sustained a concussion should be kept out of participation and evaluated by
either a physician or designate.? The concussion diagnosis is made through both clinical
evaluation and supported assessment tools, such as a brief evaluation tool (eg, Standard
Assessment of Concussion [SAC]) combined with motor control and symptom assessment to
support a physical and neurologic evaluation.?

In order to successfully manage concussions in the clinical setting, athletic trainers must
first look at the education curriculum of their accredited programs to establish what is being
taught and if that teaching is effective enough in establishing a foundation for proper
management.® Although the NATA? provides a broad recommendation for what is to be used in
evaluating and managing a concussion, it gives freedom to the athletic training education
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programs to consult with their physician and determine the best assessment battery to use. If
protocols are varying across current practicing athletic trainers, are athletic training education
programs (ATEP) emphasizing certain assessment tools more than others? The goal is to
maintain as standardized and objective of a process as possible. The 5th Edition of Education
Competencies for athletic training curriculums does not mention what tools to teach, what
evaluations should be made, but rather states broad terms of evaluation to focus on, such as
“cognitive, neurologic, and motor-control assessment.”°

ATEPs follow similar curriculum evaluation needs as medical schools on concussion.
Emphasis is growing in the education of future health professionals. Burke® found that there is a
marked deficiency in concussion education in medical schools. This not only shows the need for
more concussion education but a gap in concussion management. Currently it is strongly
recommended that all concussed individuals should seek medical attention.!” Athletic trainers
must have physician clearance before RTP, but if the gap between assessment performed by
athletic trainers and evaluation performed by physicians is inconsistent, the student-athlete can
be caught in the cross-fire.” Of the 14 responding Canadian medical schools four provided
concussion-specific education (29%), six offered head injury education that incorporated
concussion component (43%), and four reported no concussion teaching in their curriculum.®

Immediate care of such injuries is of utmost concern. As both studies®?’ discovered,
incomplete understanding of concussion management in medical students and schools
curriculum is worrisome as these individuals must be sought out for clearance of concussion
before return to play. The gap between curriculum and clinical practice could also be seen in
athletic training education students, as the education guidelines lack the specifications necessary
for understanding. With little known about the education of concussion assessment tools in the
ATEP programs, this gap between standardized concussion management practices and
standardized administration of assessment tools could be larger than the literature is currently
showing.

Emphasis on concussion management practices in the clinical setting has been seen in the
literature.1*> Although guided by policies and recommendation to follow a standardized approach
to concussion management, there is evidence lacking on what is being taught in the education of
these concussion management practices. Few studies look at the actual educational practices of
instructors at CAATE accredited athletic training education programs. According to athletic
training education literature, there has been no specific educational theory or instructional model
mentioned.?®

The Commission on Accreditation of Athletic Training Education (CAATE) requires that
athletic training education programs use the Athletic Training Competencies: 5™ Edition to guide
the program’s structure. The Competencies®® set minimum requirements and standards that are
typically exceeded in one form or another.2° Programs are encouraged to implement innovative,
student-centered teaching and learning methods to connect the classroom, laboratory and clinical
setting to provide the highest quality education.® Policies are based off of standardization but
athletic training education programs are lacking this standardization. No two athletic training
education programs are the same, although standardization is a goal of the Competencies.12°

Outcome. There will be no direct benefit for the participants. However, the results of this study
will serve as an initial collection of information regarding athletic training educators teaching
techniques when it comes to concussion assessment tools. The results can also benefit future
sports medicine professions and the community by attempting to lay groundwork for
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standardized educational practices of concussion assessment tools used in current concussion
assessment protocols.

Describe your subjects. The current study will include approximately 10 instructors from 7
institutions. The inclusion criteria of the predetermined participants include: (1) individuals
teaching at a CAATE accredited institution, (2) instructor teaching content regarding concussion
assessment tools, (3) instructors who previously taught the concussion assessment tool no later
than the 2014-2015 academic year, and (4) completion of the entire survey, followed by a phone
interview. The athletic training education programs selected represent a convenience sample of
various regional and institution-size differences. The geographical locations will provide a
diverse sample from the following states: Georgia, South Carolina, New Jersey, Ohio, Virginia.
The exclusion criteria will include: (1) instructors at non-CAATE accredited institutions, (2)
course does not include concussion assessment tools module, and (3) concussion assessment
tools not taught in connection with concussion assessment module/courses.

Recruitment and Incentives: An initial recruitment e-mail briefly explaining the study will be
sent to 14 athletic training education instructors to gain interest. Participant email addresses will
be obtained by visiting each institutions website and department page. If still unsure of which
instructor teaches the course on concussion assessment tools, the program director will be
contacted and asked to provide the email address of the appropriate instructor. There will be no
incentives or rewards for participation in this study.

Research Procedures and Timeline: Following IRB approval and interest obtained, the online
survey will be administered. Using Qualtric 2015, the 32-item survey will be administered via an
online email link to the instructors. By completing the online survey, the participant is agreeing
to their participation in the survey. Qualtric 2015, will send reminder emails to instructors to
ensure participation. The online survey should take approximately 5-8 minutes.

Within two weeks of survey completion, the researcher will complete an online informed
consent form prior to the follow-up interview questions. Interviews using Skye or face-to-face
contact should take approximately 30-45 minutes. The Skype interview will take place in a
committee member’s office, behind a locked door to ensure confidentiality of the participant and
his or her responses. A face-to-face interview will be administered in a quiet room in a public
location (eg. Library) to be determined by the participant. The researcher will take notes and
record the discussions using two devices. The two devices include an iPad to record both video
and sound for non-verbal gestures, and a audio recording device to record the verbal responses.
This recording will allow the researcher to review and accurately transcribe the interviews at a
later date. After the interview is completed and the transcriptions have been written, the
participants will read and verify the transcriptions of their responses from the interview with the
investigator.

Data Analysis: A qualitative design using both a descriptive survey and interview questions is
the preferred methodology for this study. After the primary investigator transcribes the
interviews and participants have verified their responses, three researchers will analyze the
transcribed notes. The responses will be analyzed using constant comparison for themes
associated with teaching techniques used by the instructors. Researchers will independently
analyze the transcriptions first, then use peer debriefing to discuss the common results.
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Participants will not be identified by name in the data set or any reports using information
obtained from this study, and your confidentiality as a participant in this study will remain
secure. Participant’s responses will be coded using both a letter and number. Subsequent uses of
records and data will be subject to standard data use policies which protect the anonymity of
individuals and institutions. The data will be stored in a password protected computer available
to the primary investigator for a minimum of three years.

Special Conditions:

Risk: There is a minimal risk involved with participation is this study. If at any time the
participant feels uncomfortable due to questions regarding their personal teaching techniques or
effectiveness as an instructor, they may ask to stop withdraw from the study without question.
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INFORMED CONSENT TO ACT AS A SUBJECT IN AN EXPERIMENTAL STUDY: SURVEY

My name is Michelle Lima, ATC, LAT. I am a Master’s candidate at Georgia Southern
University pursuing my degree in Kinesiology.

Purpose of the Study: The purpose of this research study is to evaluate the teaching techniques
of athletic training education program instructors who teach or have taught specifically on
concussion assessment tools and guidelines.

Procedures: Participation in this research will include completion of this signed informed
consent form, a 32-item online survey and a follow-up interview over Skype or face-to-face. By
completing the online survey, the participant is agreeing to their participation in the survey. The
online survey should take approximately 5-8 minutes. Once the survey response is received, the
follow-up interview will be scheduled and take approximately 30-45 minutes. Prior to completing
the interview, you will be asked to electronically sign an informed consent form to participate in
the scheduled interview. After the interview is completed and the transcriptions have been
written, the participants will perform member checks to verify the transcriptions.

Discomforts and Risks: There is a minimal risk involved with participation is this study. If at
any time you feel uncomfortable or wish to withdraw from the study, you may do so without
guestion

Benefits: There are no direct benefits to the participants, however, the results can benefit future
educators in the athletic training education setting. The results can help identify the current
teaching strategies. This study also benefits the future sports medicine field and the community
by attempting to lay groundwork for standardized educational practices of concussion assessment
tools used in current concussion assessment protocols.

Statement of Confidentiality: You will not be identified by name in the data set or any reports
using information obtained from this study, and your confidentiality as a participant in this study
will remain secure. Participant’s responses will be coded using both a letter and number.
Subsequent uses of records and data will be subject to standard data use policies which protect the
anonymity of individuals and institutions. The data will be stored in a password protected
computer available to the primary investigator for a minimum of three years.

Right to Ask Questions: Participants have the right to ask questions and have those questions
answered. If you have questions about this study, please contact the researcher named above or
the researcher’s faculty advisor, whose contact information is located at the end of the informed
consent. For questions concerning your rights as a research participant, contact Georgia Southern
University Office of Research Services and Sponsored Programs at 912-478-5465.

Voluntary Participation: Participation in this study is completely voluntary and you may
withdraw at any point by telling the primary investigator.

Penalty: There is no penalty for deciding not to participate in the study and you may decide at
any time that you do not want to participate further and may withdraw without penalty or
retribution.

All information will be treated confidentially. There is one exception to confidentiality that
we need to make you aware of. In certain research studies, it is our ethical responsibility to



73

report situations of child or elder abuse, child or elder neglect, or any life-threatening
situation to appropriate authorities. However, we are not seeking this type of information in
our study nor will you be asked questions about these issues.

11. You must be 18 years of age or older to consent to participate in this research study. If you
consent to participate in this research study and to the terms above, please sign your name and
indicate the date below.

You will be given a copy of this consent form to keep for your records. This project has been reviewed
and approved by the GSU Institutional Review Board under tracking number H16414.

Title of Project: Teaching Techniques of Athletic Training Educators during Instruction of Concussion
Assessment Tools

Principal Investigator:
Michelle Lima; 590 Herty Dr. Statesboro, GA 30458; (201) 757-2277; ml04781@georgiasouthern.edu

Other Investigators:
Jody Langdon; PO Box 8026 Stateshoro, GA 30458; (912) 478-5378; jlangdon@georgiasouthern.edu
Jessica Mutchler; PO Box 8026 Statesboro, GA 30458; (912) 478-7400; jmutchler@georgiasouthern.edu

Faculty Advisor:
Tamerah Hunt; PO Box 8026 Statesboro, GA 30458; (912) 478-8620; thunt@georgiasouthern.edu

Participant Signature Date

I, the undersigned, verify that the above informed consent procedure has been followed.

Investigator Signature Date
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INFORMED CONSENT TO ACT AS A SUBJECT IN AN EXPERIMENTAL STUDY: INTERVIEW

My name is Michelle Lima, ATC, LAT. I am a Master’s candidate at Georgia Southern
University pursuing my degree in Kinesiology.

Purpose of the Study: The purpose of this research study is to evaluate the teaching techniques
of athletic training education program instructors who teach or have taught specifically on
concussion assessment tools and guidelines.

Procedures: At this point in your participation of the study, you have completed the 32-item
online survey and agreed to schedule an interview. By electronically checking the box below on
this informed consent form, you are agreeing to participate in the scheduled interview. The
interview will take place over Skype or face-to-face and take approximately 30-45 minutes. After
the interview is completed and the transcriptions have been written, the participants will perform
member checks to verify the transcriptions.

Discomforts and Risks: There is a minimal risk involved with participation is this study. If at
any time you feel uncomfortable or wish to withdraw from the study, you may do so without
guestion

Benefits: There are no direct benefits to the participants, however, the results can benefit future
educators in the athletic training education setting. The results can help identify the current
teaching strategies. This study also benefits the future sports medicine field and the community
by attempting to lay groundwork for standardized educational practices of concussion assessment
tools used in current concussion assessment protocols.

Statement of Confidentiality: You will not be identified by name in the data set or any reports
using information obtained from this study, and your confidentiality as a participant in this study
will remain secure. Participant’s responses will be coded using both a letter and number.
Subsequent uses of records and data will be subject to standard data use policies which protect the
anonymity of individuals and institutions. The data will be stored in a password protected
computer available to the primary investigator for a minimum of three years.

Right to Ask Questions: Participants have the right to ask questions and have those questions
answered. If you have questions about this study, please contact the researcher named above or
the researcher’s faculty advisor, whose contact information is located at the end of the informed
consent. For questions concerning your rights as a research participant, contact Georgia Southern
University Office of Research Services and Sponsored Programs at 912-478-5465.

Voluntary Participation: Participation in this study is completely voluntary and you may
withdraw at any point by telling the primary investigator.

Penalty: There is no penalty for deciding not to participate in the study and you may decide at
any time that you do not want to participate further and may withdraw without penalty or
retribution.

All information will be treated confidentially. There is one exception to confidentiality that
we need to make you aware of. In certain research studies, it is our ethical responsibility to
report situations of child or elder abuse, child or elder neglect, or any life-threatening
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situation to appropriate authorities. However, we are not seeking this type of information in
our study nor will you be asked questions about these issues.

11. You must be 18 years of age or older to consent to participate in this research study. By checking
the box below, you are consenting to the above terms and participation in this research study.

You will be given a copy of this consent form to keep for your records. This project has been reviewed
and approved by the GSU Institutional Review Board under tracking number H16414.

Title of Project: Teaching Techniques of Athletic Training Educators during Instruction of Concussion
Assessment Tools

Principal Investigator:
Michelle Lima; 590 Herty Dr. Statesboro, GA 30458; (201) 757-2277; ml04781@georgiasouthern.edu

Other Investigators:
Jody Langdon; PO Box 8026 Stateshoro, GA 30458; (912) 478-5378; jlangdon@georgiasouthern.edu
Jessica Mutchler; PO Box 8026 Statesboro, GA 30458; (912) 478-7400; jmutchler@georgiasouthern.edu

Faculty Advisor:
Tamerah Hunt; PO Box 8026 Statesboro, GA 30458; (912) 478-8620; thunt@georgiasouthern.edu

(A check box will be inserted here.) By clicking on the box you, the participant, are agreeing to
participate in this research study.
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APPPENDIX D

SURVEY INSTRUMENT

Athletic Training Educators’ Teaching Techniques of Concussion Assessment Tools

Section 1: Educational Background

1. Gender
1. Male OR Female
2. What NATA district does your institution belong to?

1.
3. What type of program is your ATEP considered?
1. Bachelors’ 3. Transitioning program from Bachelors’ to Masters’
2. Entry-Level 4. Other. Please specify
Master’s
4. How many years have you worked in the clinical setting as an athletic trainer?
1. 15 3. 10-15 5. Over 20
2. 6-10 4. 15-20 years
5. How many years have you worked in the educational/teaching setting?
1. 15 3. 10-15 5. Over 20
2. 6-10 4, 15-20 years
6. Are you currently practicing athletic training (actively providing patient care)?
1. YesOR No
7. What is your position at your respective institution?
1. Faculty 3. Split appointment
2. Staff/Adjunct 4. Other. Please specify

8. What certifications or credentials do you hold? Please check all that apply.

1. ATC 6. PhD in education (EdD)
2. PT 7. PhDin other
3. EMT 8. Other. Please specify

4. Teaching (MAT)
5. Medical degree
9. Have you been involved in any formal education training? Please check all that apply.
1. Workshops 3. Master’s courses
2. Symposiums 4. Degree in education

Section 2: Course Structure
10. What year are students enrolled in during the course on concussion assessment tools?

1. Freshman 5. First year Masters’ student

2. Sophomore 6. Second Year Masters’ student
3. Junior 7. Other. Please Specify

4. Senior

11. How is the course on concussion assessment tools structured? (For example: a course strictly
lecture includes one instructor in a classroom; lecture/lab breakout sessions throughout the
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14.

15.

16.

17.
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lecture material in a different classroom perhaps; and separate credits includes different
instructors, course days, and times)
1. One lecture course 4. Other. Please specify
2. Lecture/lab course
3. Separate lecture and laboratory
course credits
What is your role in the course on concussion assessment tools?
1. Lecture instructor 4. Other. Please specify
2. Laboratory instructor
3. BothAandB
What is the duration of the course on concussion assessment tools? (For example: the amount
of classes/minutes devoted to concussion assessment tool material)

1. 50 4. 160
2. 75 5. 200 minutes
3. 120 6. Other Please specify
How many times a year do you teach the course on concussion assessment tools?
1. 1 4. 4
2. 2 5. Other. Please specify
3. 3
How many years have you been teaching the course on concussion assessment tools?
1. 1-2 3. Over5
2. 34
How many minutes are spent on concussion assessment tools and how to administer them?
1. 50-150 minutes 3. Over 451 minutes

2. 151-450 minutes
On average, what grades do your students receive on the concussion assessment
exam/practical?

1. A 4. D
2. B 5. Fail
3. C

Section 3: Concussion Assessment Tools
Please indicate below the amount of knowledge and experience you have with the following items. How
would you rate your expertise in these areas?

18.
19.
20.
21.
22.
23.
24.
25.
26.

1 2 3 4 5
No A little Moderate Quite a Bit A Great Deal
Expertise Expertise Expertise of Expertise of Expertise

NATA Position Statement: Management of Sport Concussion, 2004
NATA Position Statement: Management of Sport Concussion, 2014
3™ Consensus Statement on Concussion in Sports, Zurich 2008

4™ Consensus Statement on Concussion in Sports, Zurich 2012
Administration of computerized testing platform (ImPACT, ANAM)
Administration of the Standard Assessment of Concussion (SAC)
Administration of the Standard Concussion Assessment Tool (SCAT)
Administration of the Balance Error Scoring System (BESS)
Administration of the King-Devick test
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27. Administration of the Sensory Organization Test (SOT)
28. Administration of Graded Symptom Checklist (GSC)

29. Administration of Post-Concussion Symptom Scale (PCSS)
30. Cranial Nerve Assessment
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31. What concussion assessment tools do you teach in the classroom? Please check all that apply.

Sensory Organization Tool (SOT)
Graded Symptom Checklist
(GSC)

Post-Concussion Symptom
Score (PCSS)

Cranial Nerve/Neurological
Assessment

Other

Sensory Organization Tool (SOT)
Graded Symptom Checklist
(GSC)

Post-Concussion Symptom
Score (PCSS)

Other

Does not apply. Does not have
a laboratory course/section.

NATA Position Statement, 2014

1. Immediate Post-Assessment 5.

Concussion Tool (ImMPACT) 6.
2. Sport Concussion Assessment

Tool (SCAT2/3) 7.
3. Standardized Assessment of

Concussion (SAC) 8.
4. Balance Error Scoring System

(BESS) 9.

32. What concussion assessment tools do you teach in the laboratory? Please check all that apply.

1. Immediate Post-Assessment 5.

Concussion Tool (ImPACT) 6.
2. Sport Concussion Assessment

Tool (SCAT2/3) 7.
3. Standardized Assessment of

Concussion (SAC) 8.
4. Balance Error Scoring System 9.

(BESS)

33. What primary return-to-play guideline do you teach in the classroom? Please check all that
apply.

1. Zurich guidelines, 2008 4,
2. Zurich guidelines, 2012 5.

3. NATA Position Statement, 2004

Other. Please specify

34. What methods are you utilizing to teach in the course on concussion assessment tools? Please

check all that apply.
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Didactic (Learning responsibility on teacher to provide all facets of information)
Lecture format

Laboratory setting

Problem-Based (scenario)

Simulations

Case Studies

PowerPoint

Videos

. Games (Jeopardy, Quizlet, etc)

10. Pamphlet/Hand-outs

11. Specific assessment tool instructions

12. Textbook. Please specify which one

©WEONOU AW
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INTERVIEW INSTRUMENT

Athletic Training Educators’ Teaching Techniques of Concussion Assessment Tools

1.

10.

11.

Can you clarify for me how many days a week the course is held?

1. Would you say this is how the course was always structured?

Do you believe this allows you enough time to discuss each assessment tool in depth?
1. Do you think you would want to spend more time on this section?

i. If yes, is there something preventing you from spending more time on these items?
Can you explain what part of the evaluation process and concussion assessment tools was
taught in the lecture portion specifically of this course? The lab section specifically?

1. What would you say is the role of the preceptor when it comes to concussion
assessment tool education?

In relation to question 19 on your survey responses, in your own words, please describe

why you feel like you have [a specific level of expertise]?

1. Why would you say that?

How would you describe in your own words what you would consider an expert?

1. At what level do you think an instructor should rate themselves in order to teach? Or
level you feel an instructor should be at?

How do you obtain the information needed to gain both your level of knowledge

expertise and the highest level of knowledge expertise (sections)?

1. How does the position statement relate to the assessment tools you are teaching in the
classroom?

2. What makes you more comfortable with [specific tools versus others]?

How would you describe your teaching techniques for the items where your level of

knowledge experience expertise is lower than other items?

1. How long on average would you prep for this module?

2. Does this require more EBP articles, workshops?

Why did you choose to teach those specific assessment tools in the classroom?

Why did you choose the specific methods of teaching in your classroom?

1. How would you describe the usage of [tool]?

2. Where in your lecture and laboratory setting would you incorporate each method?

I. Can you explain why you chose these specific methods over others?

3. How do you think the students will better think on their own by you, the instructor,
utilizing these different methods?

How do you describe the instructions of [tool] to your students?

1. Can you be more specific in where these instructors are coming from?

i. Where are the directions for administration of assessment tools coming from?

1. Are these manufacturer instructions, like in the case of INlPACT/SAC/BESS?
Or are these more related to EBP articles, or textbooks?
Have you considered using evidence-based practice articles to support the concussion
assessment tool education module?
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17.

18.
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1. If yes, which ones?

2. If no, can you please explain why?

How would you describe the effect of [not] working clinically regularly on teaching

concussion assessment tools?

1. Can you be more specific in how those tools may be taught differently?

What do you believe the most effective teaching strategy you, or other educators, utilize

for concussion assessment tool education is?

1. What would you say your teaching style is in your own words?

2. How do you incorporate this into your classes every year?

How would you describe your teaching methods from year to year?

1. Is there change based on the student cohort, current EBP, or current events?

Do you feel like you are teaching a standardized approach to concussion management, in

terms of assessment tools? If not, why? If yes, please explain this process.?

1. More specifically, do you try to use the same instructions/clinical instructions/
experience examples for each class you teach?

2. Orwould you say the current event at the time of the class, drive your personalized
touch to the examples?

If you could change anything about the concussion education course, what would it be

and why?

What challenges, if any, do you think instructors face when teaching concussion

assessment tools?

Is there anything else you would like to share?

1. Any additional comments?



10.

11.

12.

13.

14.

82

REFERENCES

Buckley TA, Burdette G, Kelly K. Concussion-Management Practice Patterns of National
Collegiate Athletic Association Division Il and I11 Athletic Trainers: How the Other Half
Lives. J Athl Train. 2015;50(8):879-888.

Broglio SP, Cantu RC, Gioia GA, et al. National Athletic Trainers’ Association Position
Statement: Management of Sport Concussion. J Athl Train. 2014;49(2):245-265.

McCrory P, Meeuwisse WH, Aubry M, et al. Consensus Statement on Concussion in Sport:
The 4th International Conference on Concussion in Sport, Zurich, November 2012. J Athl
Train. 2013;48(4):554-575.

Lebrun CM, Mrazik M, Prasad AS, et al. Sport concussion knowledge base, clinical
practises and needs for continuing medical education: a survey of family physicians and
cross-border comparison. Br J Sports Med. 2013;47(1):54-59.

Langlois J, Rutland-Brown W, Wald M. The epidemiology and impact of traumatic brain
injury: a brief overview. J Head Trauma Rehabil. 2006;21:375-378.

Centers for Disease Control and Prevention. Nonfatal traumatic brain injuries related to
sports and recreation activities among persons aged < 19 years -- United States, 2001--
2009. MMWR Morb Mortal Wkly Rep. 2011;60(39):1337-1342.

Baugh CM, Kroshus E, Bourlas AP, Perry KI. Requiring Athletes to Acknowledge Receipt
of Concussion-Related Information and Responsibility to Report Symptoms: A Study of the
Prevalence, Variation, and Possible Improvements. J Law Med Ethics. 2014;42(3):297-313.

National Collegiate Athletic Association. NCAA Sports Medicine Handbook. 21st ed.
Indianapolis, IN; 2010.

Burke MJ, Chundamala J, Tator CH. Deficiencies in Concussion Education in Canadian
Medical Schools. Can J Neurol Sci. 2012;39(6):763-766.

Athletic Training Education Competencies: 5th Edition. National Athletic Trainers
Association. http://www.nata.org/education/ece/publications. Accessed February 2, 2016.

Shulman L. Knowledge and Teaching: Foundations of the New Reform. Harv Educ Rev.
1987;57(1):22.

Ward P, Ayvazo S. Pedagogical Content Knowledge: Conceptions and Findings in Physical
Education. J Teach Phys Educ. 2016;35:194-207.

Rink J. What Knowledge is of Most Worth? Perspective on Kinesiology from Pedagogy.
Quest. 2007:101-110.

Graham G, Hopple C, Manross M, Sitzman T. Novice and Experienced Children’s Physical
Education Teachers: Insights Into Their Situational Decision Making. J Teach Phys Educ.
1993;12:197-214.



15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

83

Housner L, Griffey D. Teacher cognition: Differences in planning and interactive decision
making between experienced and inexperienced teachers. Res Q Exerc Sport. 1985;56:45-
53.

Borko H, Livingston C. Cognition and Improvisation: Differences in mathematics
instruction by expert and novice teachers. Am Educ Res J. 1989;26:473-498.

Boggild M, Tator CH. Concussion Knowledge among Medical Students and
Neurology/Neurosurgery Residents. Can J Neurol Sci. 2012;39(3):361-368.

Craig DI. Applying Brain-Based Learning Principles to Athletic Training Education. Athl
Train Educ J. 2007;2(1):16-20.

Walker SE, Weidner TG. Standardized Patients Provide Realistic and Worthwhile
Experiences for Athletic Training Students. Athl Train Educ J. 2010;5(2):77-86.

Schellhase KC. Applying Mastery Learning to Athletic Training Education. Athl Train
Educ J. 2008;3(4):130-134.

Holt LC, Kysilka ML. Instructional Patterns : Strategies for Maximizing Student Learning.
Thousand Oaks, Calif. : SAGE Publications, ¢c2006.; 2006.

Dunkle SE. Use of Mastery Learning Approach in Allied Health Programs: Emergence of
Higher Education. December 1984.

Spady WG. Competency Based Education: A Bandwagon in Search of a Definition. Educ
Res. 1977;(1):9.

Henry LC, Sandel N. Adolescent Subtest Norms for the INPACT Neurocognitive Battery.
Appl Neuropsychol-Child. 2015;4(4):266-276.

Mazerolle SM, Pagnotta KD, Salvatore AC, Casa DJ. Athletic Training Educators’
Pedagogical Strategies for Preparing Students to Address Sudden Death in Sport. Athl Train
Educ J. 2013;8(4):85-96.

Merriam-Webster: didactic. Marriam-Webster. https://www.merriam-
webster.com/dictionary/didactic.

McCaughtry N, Rovegno I. Development of Pedagogical Content Knowledge: Moving
From Blaming Students to Predicting Skillfulness, Recognizing Motor Development, and
Understanding Emotion. J Teach Phys Educ. 22:355-368.

Rovegno I. Theoretical perspectives on knowledge and learning and a student teacher’s
pedagogical content knowledge of dividing and sequencing subject matter. J Teach Phys
Educ. 1995;14:284-304.

Even R. Subject-matter knowledge and pedagogical content knowledge: Prospective
secondary teachers and the function concept. J Res Math Educ. 1993;24:94-116.

Wolff CE, Bogert N, Jarodzka H, Boshuizen HP. Keeping an Eye on Learning: Differences
Between Expert and Novice Teachers’ Representations of Classroom Management Events.
J Teach Educ. 2015;66(1):68-85.



31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

84

Saka M, Bayram H, Kabapinar F. The Teaching Processes of Prospective Science Teachers
with Different Levels of Science-Teaching Self-Efficacy Belief. Educ Sci Theory Pract.
2016;16(3):915-941.

Ashton P. Teacher efficacy: A motivational paradigm for effective teacher education. J
Teach Educ. 1984;35(5):28-32.

Gibson S, Dembo M. Teacher efficacy: A construct validation. J Educ Psychol.
1984;76(4):569-582.

Bandura A. Self-Efficacy in Changing Societies. The Pitt Building, Trumpington Street,
Cambridge, United Kingdom: Cambridge University Press; 1995.

Bolster A. Toward a more effective model of research on teaching. Harv Educ Rev.
1983;53:294-308.

Standards for the Accreditation of Professional Athletic Training Programs. Commission on
Accreditation of Athletic Training Education. http://caate.net/. Published July 1, 2012.

Livingston C, Borko H. Expert-novice differences in teaching: A cognitive analysis and
implications for teacher education. J Teach Educ. 1989;40:36-42.

Schellhase KC. Kolb’s Experiential Learning Theory in Athletic Training Education: A
Literature Review. Athl Train Educ J. 2006;1(2):18-27.

Berliner D. Learning about and learning from expert teachers. Int J Educ Res.
2001;35(5):463-482.

DaRosa DA, Skeff K, Friedland JA, et al. Barriers to Effective Teaching. Acad Med.
2011;86(4):453-459.

Astin J, Soeken K, Sierpina V, Clarridge B. Barriers to the integration of psychosocial
factors in medicine: Results of a national survey of physicians. J Am Board Fam Med.
2006;19:557-565.

Scherer R, Jansen M, Nilsen T, Areepattamannil S, Marsh HW. The Quest for
Comparability: Studying the Invariance of the Teachers’ Sense of Self-Efficacy (TSES)
Measure across Countries. PLoS ONE. 2016;11(3):1-29.

Holzberger D, Philipp A, Kunter M. Predicting teachers’ instructional behaviors: The
interplay between self-efficacy and intrinsic needs. Contemp Educ Psychol.
2014;39(2):100-111.

McCrory P. Sports Concussion and the Risk of Chronic Neurological Impairment. Clin J
Sport Med. 2011;21(1):6-12.

McCrory P, Meeuwisse W, Johnston K, et al. Consensus statement on concussion in sport:
the 3rd International Conference on Concussion in Sport held in Zurich, November 2008. J
Athl Train. 2009;44(4):434-448.

Tator CH. Brain Injury is a Major Problem in Canada and Annual Incidence is Not
Declining. Can J Neurol Sci. 2010;37(6):714-715.



47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

S7.

58.

59.

60.

61.

62.

85

Colantonio A, Saverino C, Zagorski B, et al. Hospitalizations and Emergency Department
Visits for TBI in Ontario. Can J Neurol Sci. 2010;37(6):783-790.

Ray R. Management Strategies in Athletic Training. 3rd ed. Champaign, IL: Human
Kinetics; 2005.

Osborne B. Principles of Liability for Athletic Trainers: Managing Sport-Related
Concussion. J Athl Train. 2001;(3).

Guskiewicz KM, Pachman SE. Management of Sport-Related Brain Injuries: Preventing
Poor Outcomes and Minimizing the Risk for Legal Liabilities. Athl Train Sports Health
Care J Pract Clin. 2010;2(6):248-252.

Barth JT, Alves WM, Ryan TV, et al. Mild head injury in sports: Neuropsychological
sequelae and recovery of function. In: Levin HS, Eisenberg HM, Benton AL, Levin HS
(Ed), Eisenberg HM (Ed), Benton AL (Ed), eds. Mild Head Injury. New York, NY, US:
Oxford University Press; 1989:257-275.

Zimmer A, Piecora K, Schuster D, Webbe F. Sport and Team Differences on Baseline
Measures of Sport-Related Concussion. J Athl Train. 2013;48(5):659-667.

Maroon JC, Lovell MR, Norwig J, Podell K, Powell JW, Hartl R. Cerebral concussion in
athletes: evaluation and neuropsychological testing. Neurosurgery. 2000;47(3):659-6609.

Eckner JT, Kutcher JS. Concussion Symptom Scales and Sideline Assessment Tools: A
Critical Literature Update. Curr Sports Med Rep Am Coll Sports Med. 2010;9(1):8-15.

Guskiewicz KM, Ross SE, Marshall SW. Postural stability and neuropsychological deficits
after concussion in collegiate athletes. J Athl Train. 2001;36(3):263-273.

Aubry M, Cantu R, Dvorak J, et al. Summary and agreement statement of the first
International Conference on Concussion in Sport, Vienna 2001. Br J Sports Med.
2002;36(1):6-9.

Broglio SP, Macciocchi SN, Ferrara MS. SENSITIVITY OF THE CONCUSSION
ASSESSMENT BATTERY. Neurosurgery. 2007;60(6):1050-1058.

Notebaert AJ, Guskiewicz KM. Current trends in athletic training practice for concussion
assessment and management. J Athl Train. 2005;40(4):320-325.

Guskiewicz KM, Weaver NL, Padua DA, Garrett WE. Epidemiology of concussion in
collegiate and high school football players. Am J Sports Med. 2000;28(5):643-650.

McCrea M, Barr WB, Guskiewicz K, et al. Standard regression-based methods for
measuring recovery after sport-related concussion. J Int Neuropsychol Soc. 2005;11(1):58-
69.

Collins MW, Iverson GL, Lovell MR, McKeag DB, Norwig J, Maroon J. On-field
predictors of neuropsychological and symptom deficit following sports-related concussion.
Clin J Sport Med. 2003;13(4):222-229.

Schatz P, Pardini JE, Lovell MR, Collins MW, Podell K. Sensitivity and specificity of the
IMPACT Test Battery for concussion in. Arch Clin Neuropsychol. 2006;21(1):91-99.



63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

86

Guskiewicz KM. Balance Assessment in the Management of Sport-Related Concussion.
Clin Sports Med. 2011;30(1):89 - +.

Murray N, Salvatore A, Powell D, Reed-Jones R. Reliability and Validity Evidence of
Multiple Balance Assessments in Athletes With a Concussion. J Athl Train Allen Press.
2014;49(4):540-549.

Guskiewicz KM, Mihalik JP, Shankar V, et al. Measurement of head impacts in collegiate
football players: relationship between head impact biomechanics and acute clinical outcome
after concussion. Neurosurgery. 2007;61(6):1244-1252.

Marar M, Mcllvain NM., Fields SK., Comstock RD. Epidemiology of Concussions Among
United States High School Athletes in 20 Sports. Am J Sports Med. 2012;40(4):747-755.

Slobounov S, Slobounov E, Sebastianelli W, Cao C, Newell K. Differential rate of recovery
in athletes after first and second concussion episodes. Neurosurgery. 2007;61(2):338-344.

Burk JM, Munkasy BA, Joyner AB, Buckley TA. Balance Error Scoring System
Performance Changes After a Competitive Athletic Season. Clin J Sport Med.
2013;23(4):312-317 6p.

Bell DR, Guskiewicz KM, Clark MA, Padua DA. Systematic Review of the Balance Error
Scoring System. Sports Health Multidiscip Approach. 2011;3(3):287-295.

Register-Mihalik JK, Guskiewicz KM, Mihalik JP, Schmidt JD, Kerr ZY, McCrea MA.
Reliable Change, Sensitivity, and Specificity of a Multidimensional Concussion
Assessment Battery: Implications for Caution in Clinical Practice. J Head Trauma Rehabil.
2013;28(4):274-283 10p.

Riemann BL, Guskiewicz KM. Effects of mild head injury on postural stability as measured
through clinical balance testing. J Athl Train. 2000;35(1):19-25.

McCrea M, Guskiewicz KM, Marshall SW, et al. Acute effects and recovery time following
concussion in collegiate football players: the NCAA Concussion Study. JAMA J Am Med
Assoc. 2003;290(19):2556-2563 8p.

Wrisley DM, Stephens MJ, Mosley S, Wojnowski A, Duffy J, Burkard R. Original article:
Learning Effects of Repetitive Administrations of the Sensory Organization Test in Healthy
Young Adults. Arch Phys Med Rehabil. 2007;88:1049-1054.

McCaffrey MA, Mihalik JP, Crowell DH, Shields EW, Guskiewicz KM. Measurement of
head impacts in collegiate football players: Clinical measures of concussion after high- and
low-magnitude impacts. Neurosurgery. 2007;61(6):1236-1243.

Guskiewicz KM, Riemann BL, Perrin DH, Nashner LM. Alternative approaches to the
assessment of mild head injury in athletes. Med Sci Sports Exerc. 1997;29(7):S213-S221.

Van Kampen DA, Lovell MR, Pardini JE, Collins MW, Fu FH. The “value added” of
neurocognitive testing after sports-related concussion. Am J Sports Med. 2006;34(10):1630-
1635.



77,

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

87

Register-Mihalik JK, Kontos DL, Guskiewicz KM, Mihalik JP, Conder R, Shields EW.
Age-Related Differences and Reliability on Computerized and Paper-and-Pencil
Neurocognitive Assessment Batteries. J Athl Train. 2012;47(3):297-305.

Tjarks BJ, Dorman JC, Valentine VD, et al. Comparison and utility of King-Devick and
ImMPACT (R) composite scores in adolescent concussion patients. J Neurol Sci. 2013;334(1-
2):148-153.

Broglio SP, Ferrara MS, Macciocchi SN, Baumgartner TA, Elliott R. Test-retest reliability
of computerized concussion assessment programs. J Athl Train. 2007;42(4):509-514.

Schatz P. Long-Term Test-Retest Reliability of Baseline Cognitive Assessments Using
IMPACT. Am J Sports Med. 2010;38(1):47-53.

Valovich McLeod TC, Bay RC, Lam KC, Chhabra A. Representative Baseline Values on
the Sport Concussion Assessment Tool 2 (SCAT2) in Adolescent Athletes Vary by Gender,
Grade, and Concussion History. Am J Sports Med. 2012;40(4):927-933 7p.

Glang A, Koester MC, Beaver S, Clay J, McLaughlin K. Online Training in Sports
Concussion for Youth Sports Coaches. Int J Sports Sci Coach. 2010;5(1):1-11.

Galetta MS, Galetta KM, McCrossin J, et al. Saccades and memory: Baseline associations
of the King—Devick and SCAT2 SAC tests in professional ice hockey players. J Neurol Sci.
2013;328:28-31.

Shehata N, Wiley J p., Richea S, Benson B w., Duits L, Meeuwisse W h. Sport concussion
assessment tool: baseline values for varsity collision sport athletes. Br J Sports Med.
2009;(10):730.

Barr WB, McCrea M. Sensitivity and specificity of standardized neurocognitive testing
immediately following sports concussion. J Int Neuropsychol Soc. 2001;7(6):693-702.

O’Neil B, Naunheim R, DeLorenzo R. CT Positive Brain Injury in Mild TBI Patients
Presenting With Normal SAC Scores. Mil Med. 2014;179(11):1250.

McCrory P, Johnston K, Meeuwisse W, et al. Summary and agreement statement of the 2nd
International Conference on Concussion in Sport, Prague 2004. Br J Sports Med.
2005;39:178-186.

Benedict PA, Baner NV, Harrold GK, et al. Gender and age predict outcomes of cognitive,
balance and vision testing in a multidisciplinary concussion center. J Neurol Sci.
2015;353:111-115. doi:10.1016/j.jns.2015.04.029.

Heitger MH, Jones RD, Macleod AD, Snell DL, Frampton CM, Anderson TJ. Impaired eye
movements in post-concussion syndrome indicate suboptimal brain function beyond the
influence of depression, malingering or intellectual ability. Brain. 2009;132:2850-2870.

Galetta KM, Brandes LE, Maki K, et al. The King-Devick test and sports-related
concussion: Study of a rapid visual screening tool in a collegiate cohort. J Neurol Sci.
2011;309(1-2):34-39. d0i:10.1016/j.jns.2011.07.039.

King D, Clark T, Gissane C. Use of a rapid visual screening tool for the assessment of
concussion in amateur rugby league: A pilot study. J Neurol Sci. 2012;320:16-21.



92.

93.
94.

95.

96.

97.

98.

99.

100.
101.

102.
103.
104.
105.
106.

107.

108.

109.

88

Shulman L. Those Who Understand: Knowledge Growth in Teaching. Euducational Res.
1986;15(2):14.

Wheelwright P. Aristotle. New York, NY, US: Odyssey; 1951.

Ball DL, Thames MH, Phelps G. Content Knowledge for Teaching. J Teach Educ.
2008;59(5):389-406.

Shulman L. Paradigms and Research Programs for the Study of Teaching. 3rd ed. (In M. C.
Wittrock, ed.). New York, NY, US: Macmillan; 1986.

Rikli R. Kinesiology - A homeless field: Addressing organization and leadership needs.
Quest. 58:288-309.

Walker S, Weidner T, Armstrong KJ. Standardized Patient Encounters and Individual Case-
Based Simulations Improve Students’ Confidence and Promote Reflection: A Preliminary
Study. Athl Train Educ J. 2015;10(2):130-137.

Coker CA. Consistency of learning styles of undergraduate athletic training students in the
traditional classroom versus the clinical setting. J Athl Train Natl Athl Train Assoc.
2000;35(4):441-444 4p.

Laschinger HKS. Review of experiential learning theory research in the nursing profession.
J Adv Nurs. 1990;15(8):985-993 9p.

Harrelson G. Learning Theory. J Athl Train. 2002;37(4):S - 134 - S - 135.

Thon S, Hansen P. Preferred Learning Styles of Professional Undergraduate and Graduate
Athletic Training Students. Athl Train Educ J. 2015;10(2):159-163.

Kolb D. Learning Style Inventory. Boston, MA: McBer and Company; 1985.

Davis A. The Credentials of Brain-Based Learning. J Philos Educ. 2004;38(1):21-36.
Jensen E. Brain-based learning: a reality check. Educ Leadersh. 2000;(7):76.
Winters CA. Brain Based Teaching: Fad or Promising Teaching Method.; 2001.

Ryan RM, Deci EL. Self-determination theory and the facilitation of intrinsic motivation,
social development, and well-being. Am Psychol. 2000;55(1):68-78.

Klassen RM, Perry NE, Frenzel AC. Teachers’ Relatedness With Students: An
Underemphasized Component of Teachers’ Basic Psychological Needs. J Educ Psychol.
2012;104(1):150-165.

Evelein F, Korthagen F, Brekelmans M. Fulfilment of the basic psychological needs of
student teachers during their first teaching experiences. Teach Teach Educ.
2008;24(5):1137-1148.

Caprara GV, Barbaranelli C, Steca P, Malone PS. Teachers’ self-efficacy beliefs as

determinants of job satisfaction and students’ academic achievement: A study at the school
level. J Sch Psychol. 2006;44(6):473-490.



110.

111.

112.

113.

114.
115.

89

Guskey TR, Pigott TD. Research on Group-Based Mastery Learning Programs: A Meta-
Analysis. J Educ Res. 1988;(4):197.

Starkey C. Reforming athletic training education. J Athl Train Natl Athl Train Assoc.
1997;32(2):113-114 2p.

Delforge GD, Behnke RS. The history and evolution of athletic training education in the
United States. J Athl Train Natl Athl Train Assoc. 1999;34(1):53-61 9p.

Weidner TG, Henning J. Historical perspective of athletic training clinical education. J Athl
Train. 2002;37(4):S - 222-S228.

Role Delineation Study/ Practice Analysis, 6th Edition. 2010.

Covassin T, Elbin R 111, Stiller-Ostrowski JL. Current Sport-Related Concussion Teaching
and Clinical Practices of Sports Medicine Professionals. J Athl Train. 2009;44(4):400-404.



