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Abstract 

Background This investigation evaluated the state of ultrasound imaging (USI) education in entry-level Doctor 
of Physical Therapy (DPT) program curricula in the USA, including faculty perceptions and qualifications regarding USI 
and identification of potential barriers to inclusion or expansion of USI education. A review of published literature 
reveals that the inclusion of USI education in entry-level DPT program curricula has not been systematically investi-
gated and is largely unknown.

Methods Investigators created an online survey developed in  QualtricsXM and distributed through email an elec-
tronic link to the program chair/director at all 258 accredited entry-level DPT programs in the USA with instructions 
to complete and or share with faculty.

Results The overall response rate was 24% (65/269) and represented 54 programs from 28 of the 50 states; 70% 
reported including USI education in their program’s curriculum, with 91% spending < 10 h on instruction through-
out their curriculum; 44% reported plans to expand USI education in their curriculum, with 85% citing expanding 
scope of practice and curriculum as primary reasons; 79% cited the lack of qualified instructors, lack of knowledge/
training, and equipment cost as the largest barriers to the inclusion of USI education in their program’s curriculum. 
Whether USI is an entry-level skill was evenly split among respondents.

Conclusions Respondents from a representative sample of entry-level DPT programs across the USA provided survey 
responses. Despite most respondents being knowledgeable about USI, most do not use this point-of-care imaging 
modality in clinical practice. Based on the results of this survey, overcoming perceived barriers is necessary to expand 
USI education in entry-level DPT program curricula, namely, lack of qualified instructors, lack of knowledge/training, 
and cost of equipment. This national survey provides original data that may stimulate discussion about innovative 
ways to include USI education in entry-level DPT program curricula to meet the emerging needs of our profession.
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Background
Point-of-care ultrasound imaging (USI) is a safe, inex-
pensive, and portable tool allowing for real-time imag-
ing and evaluation of the neuromusculoskeletal system, 
including dynamic assessment of various joints and soft 
tissues during movement [1–3]. Diagnostic application 
of USI extends the clinical examination, aiding physical 
therapists in the differential diagnosis for various move-
ment-related disorders or soft tissue injuries. In contrast 
to traditional medical management, USI allows for on-
site evaluation, avoiding need for external imaging refer-
rals which can be problematic when interpreted outside 
of a patient’s symptoms and clinical examination [4–6]. 
Procedural USI informs physical therapy interventions, 
enhancing treatment effectiveness through biofeedback, 
neuromuscular re-education, and real-time monitor-
ing of soft tissue changes, healing, and remodeling, and 
identification of target tissues for manual therapy or 
biophysical agents including needle guidance [3, 7–14]. 
Despite the demonstrated clinical value of USI, the status 
of USI education in entry-level Doctor of Physical Ther-
apy (DPT) program curricula has not been systematically 
investigated.

With the increasing affordability and accessibility of 
USI equipment, there is a growing need to assess the state 
of USI education in entry-level DPT program curricula, 
particularly when considering the need to prepare physi-
cal therapists as primary-care providers [15, 16]. The 
definition of USI education includes both lecture- and 
laboratory-based instruction, incorporating live scan-
ning on students, volunteers, or patients. Technological 
advances, such as portable hand-held and laptop-based 
USI devices [1, 17], have made it practical to introduce 
didactic USI content early in an entry-level DPT pro-
gram’s curriculum, alongside other imaging modalities 
[2, 3, 18–22]. Although the inclusion of laboratory-based 
USI instruction may be perceived as time and resource-
intensive, successful verticalincorporation in medical 
school curricula suggests its potential benefit for learning 
anatomy, arthrokinematics, joint and soft tissue palpa-
tion, and clinical examination and intervention skills with 
favorable reception by students [19–22].

No published studies have detailed USI education in 
entry-level DPT program curricula; however, a national 
survey of medical school administrators revealed that 
only 62% of schools in the USA offered USI education 
in their curriculum, citing space in curriculum, lack of 
financial support, lack of equipment, and lack of trained 
faculty as barriers [18, 21, 23]. It is currently not known 
if similar or additional barriers exist in physical therapy 
education, which is influenced by state-specific Physi-
cal Therapy Practice Act restrictions [24]. In addition, 

despite the Commission for the Accreditation of Physi-
cal Therapy Education(CAPTE) listing “diagnostic 
imaging” as a required curricular element, no accepted 
standard exists recommending an appropriate depth 
and breadth of USI education in contemporary entry-
level DPT program curricula [2, 25].

Despite the proven benefits of point-of-care USI in 
clinical practice, its integration in entry-level DPT pro-
gram curricula in the USA remains largely unknown. 
This investigation evaluated the state of USI educa-
tion in entry-level DPT program curricula in the USA, 
including faculty perceptions and qualifications regard-
ing USI and identification of potential barriers to inclu-
sion or expansion of USI education. We hypothesized 
that most entry-level DPT programs would report 
including didactic USI education in their curriculum 
with a minority of programs reporting inclusion of live 
scanning, citing similar barriers reported by medical 
education programs [18, 21, 23].

Methods
Participants
Study eligibility included current faculty members in 
entry-level DPT programs accredited by CAPTE within 
the USA. Investigators obtained the list of entry-level 
DPT programs (n = 258) and their program chair/
director from the CAPTE website (capteonline.org) in 
December 2022. Researchers solicited potential survey 
participants through email. Each program chair/direc-
tor of an accredited entry-level DPT program received 
an email invitation including information about the 
study and an electronic link to the survey instrument 
with instructions to complete the survey and/or for-
ward it to the appropriate faculty members based on 
their area of expertise (e.g., faculty teaching courses or 
content in diagnostic imaging, musculoskeletal/ortho-
pedic physical therapy, etc.) with the understanding 
that a single program may provide more than one sur-
vey response.

The investigators utilized a cross-sectional study 
design. Winston-Salem State University Institutional 
Review Board (IRB-FY2023-31) approved this inves-
tigation, granting an exempted status because of the 
minimal risk posed to human subjects. Collected sur-
vey responses included no individually identifiable 
data, and all participants provided informed consent 
before accessing the full survey instrument for comple-
tion. Solicitation of survey responses began on January 
2, 2023, and ended on June 30, 2023. Researchers sent 
periodic email reminders (roughly every 2–3 weeks) to 
unresponsive program chairs/directors to improve the 
overall survey response rate.
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Survey instrument
Investigators created an online survey that was devel-
oped in  QualtricsXM. Pilot testing was conducted of the 
survey instrument by sending to a handful of colleagues 
and incorporating their feedback about clarity and flow 
of the questions. The finalized survey was distributed 
through email an electronic link to the program chair/
director with instructions to complete and/or share with 
appropriate faculty. The survey consisted of an initial 14 
questions with a branching option that accounted for a 
maximum of 34 questions or a minimum of 24 questions 
for a particular survey respondent based on their answer 
to the 14th question. The survey instrument included 
quantitative (Likert scale) and qualitative (short answer) 
questions. After providing informed consent, all survey 
respondents answered the first 14 questions, followed 
by ten unique questions for those respondents indicat-
ing that their program currently includes USI education 
in their entry-level DPT program curriculum. All survey 
respondents completed the final ten survey questions 
(Fig. 1). The survey questions fell into one of three gen-
eral categories: (1) demographics and characteristics of 
the survey respondents; (2) demographics and character-
istics of the entry-level DPT programs represented by the 
survey respondents; and (3) general perceptions of the 
survey respondents about USI education.

Statistical analysis
Investigators performed descriptive statistics on all sur-
vey questions and utilized  QualtricsXM for data analysis 
calculation to identify response frequencies and relative 
percentages for each survey question. Geographic rep-
resentation of each entry-level DPT program was 

categorized based on the six Council of Higher Educa-
tion Accreditationregions, namely, New England, Middle 
States, North Central, Southern, Western, and Northwest 
[26].

Results
The survey response rate was 24% (65 of 269) and rep-
resented 54 programs from 28 of the 50 states. The sur-
vey respondents’ demographic information and other 
characteristics are found in Table 1. The survey respond-
ents represented entry-level DPT programs from across 
the USA. The North Central, Southern, and Middle 
States regions had the greatest percentage of partici-
pating programs, providing 34%, 32%, and 19% of the 
survey responses, respectively. Programs from the fol-
lowing states provided the highest percentage of survey 
responses: New York (11%), California (8%), Pennsylva-
nia (8%), Georgia (6%), and North Carolina (6%). Demo-
graphic information and other characteristics of the 
entry-level DPT programs represented by the survey 
respondents are found in Table 2.

Survey results revealed 70% of respondents reported 
that their entry-level DPT program includes USI edu-
cation in their curriculum, with 91% reporting that 
their program spends less than 10  h on instruction 
throughout their entire curriculum; 84% of respondents 
reported that USI content is taught by a core faculty 
member, with 84% reporting inclusion of USI content 
during the first or second program year and 61% report-
ing that their program includes USI content in diagnos-
tic imaging and/or orthopedics/musculoskeletal course. 
Regarding entry-level DPT programs that include 
USI education in their program’s curriculum, 61% of 

Fig. 1 Survey flow for each respondent. USI: ultrasound imaging
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respondents reported that the primary instructor deliv-
ering USI content had received training through con-
tinuing education courses, 22% received formal training 
or completed a certification, and 13% had received 
no formal training; 72% of respondents reported that 
stated learning objectives related to USI are included 
in the applicable course syllabi. Regarding reasons for 
the inclusion of USI education in their program’s cur-
riculum, 26% of respondents reported “Description of 
imaging modality,” 24% reported “Diagnostic imaging 
as extension of the clinical examination,” 18% reported 
“Diagnostic or interventional biofeedback,” with the 
remainder reporting supplemental learning of anatomy 
or clinical examination and intervention skills as the 
primary objectives; 65% of respondents reported their 
entry-level DPT program utilizes a lecture and labora-
tory delivery format, with 64% reporting that their stu-
dents perform live USI scanning; 91% of respondents 
reported that their program owns or has access to USI 
equipment, with 34% reporting that their program uses 

a hand-held device (i.e., a device that connects to a tab-
let or phone); 44% of respondents reported that their 
program plans to expand USI education in their curric-
ulum, with 85% citing the expanding scope of Physical 
Therapy Practice and the expansion of entry-level DPT 
program curricula as the primary reasons.

Survey respondents identified potential barriers to the 
inclusion of USI education in entry-level DPT program 
curricula; 79% of respondents cited the lack of qualified 
instructors, knowledge/training, and equipment cost 
as the largest barriers preventing them from includ-
ing USI education in their program’s curriculum; 53% 
of respondents estimated the cost of USI equipment 
exceeding $10 K, with 9% of those respondents estimat-
ing the cost of USI equipment exceeding $30 K. Whether 
the performance and interpretation of USI is an entry-
level DPT skill was evenly split among respondents, with 
73% reporting that training and education in USI should 
occur in post-graduate or continuing education settings. 
Survey respondents’ general perceptions about including 

Table 1 Demographics and characteristics of survey respondents

DPT Doctor of Physical Therapy, ABPTS American Board of Physical Therapy Specialties, USI ultrasound imaging

Survey questions Response choices No. of 
respondents

% of 
Respondents

Which of the following best describes your role in your DPT program? (n = 65) Core Faculty 35 53.8%

Associated/Adjunct Faculty 1 1.5%

Program Chair/Director 25 38.5%

Clinical Faculty 4 6.2%

What is the highest academic degree you have earned? (n = 64) Clinical Doctorate 19 29.7%

Academic Doctorate 45 70.3%

Are you a licensed physical therapist? (n = 64) Yes 63 98.4%

No 1 1.6%

Are you a board-certified specialist? (n = 70) Yes, ABPTS 32 45.7%

Yes, non-ABPTS 10 14.3%

No 28 40.0%

How many years of clinical experience do you have? (n = 64) 0–5 Years 2 3.1%

6–10 Years 4 6.3%

11–15 Years 8 12.5%

16–20 Years 9 14.1%

21 + Years 41 64.1%

How many years of full- or part-time academic experience do you have? (n = 64) 0–5 Years 8 12.5%

6–10 Years 9 14.1%

11–15 Years 13 20.3%

16–20 Years 8 12.5%

21 + Years 26 40.6%

What is your age? (n = 64) 25–34 Years 2 3.1%

35–44 Years 10 15.6%

45–54 Years 14 21.9%

55–64 Years 29 45.3%

65 + Years 9 14.1%
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USI education in entry-level DPT program curricula are 
found in Table 3.

In addition, 32% of respondents reported person-
ally using USI in clinical practice, with 70% of those 
respondents considering themselves either “Confident” 

or “Expert” in the performance and interpretation of USI. 
Among respondents reporting that they do not person-
ally use USI in clinical practice, 64% reported that they 
consider themselves either “Somewhat” or “Very” knowl-
edgeable about USI. Respondents reporting that their 

Table 2 Demographics and characteristics of the entry-level Doctor of Physical Therapy programs represented by survey respondents

USI ultrasound imaging

Survey questions Response choices No. of 
respondents

% of 
Respondents

Does your academic institution receive public or state-supported funding? (n = 64) Yes 28 43.8%

No 30 46.9%

Not sure 6 9.4%

Which of the following best describes your program’s accreditation status? (n = 64) Fully accredited 64 100%

How many students does your program accept in each cohort? (n = 64) 21–30 Students 9 14.1%

31–40 Students 24 37.5%

41–50 Students 19 29.7%

51 + Students 12 18.8%

How many cohorts does your program accept per academic year? (n = 64) 1 Cohort 60 93.8%

2 Cohorts 1 1.6%

3 Cohorts 3 4.7%

What is the total length, in months, of your program’s curriculum? (n = 64) 25–36 Months 61 95.3%

37 + Months 3 4.7%

Do any faculty in your department utilize USI in their research? (n = 62) Yes 36 58.1%

No 24 38.7%

Not sure 2 3.2%

Is your program planning to expand USI education in its curriculum? (n = 62) Yes 27 43.5%

No 16 25.8%

Not sure 19 30.6%

Is your program planning on adding USI education to its curriculum? (n = 19) Yes 5 26.3%

No 5 26.3%

Not sure 9 47.4%

Table 3 General perceptions of respondents about ultrasound imaging education

USI ultrasound imaging, DPT Doctor of Physical Therapy

Survey questions Response choices No. of 
respondents

% of 
Respondents

Is the performance and interpretation of USI within the scope of physical therapy practice 
in your state? (n = 62)

Yes 34 54.8%

No 17 27.4%

Not sure 11 17.7%

Do you view the performance and interpretation of USI as an entry-level DPT skill? (n = 62) Yes 31 50.0%

No 31 50.0%

Since you view USI as an entry-level skill, how should entry-level DPT programs incorporate USI 
content? (n = 77)

Diagnostic 28 36.4%

Assist learning 23 29.9%

Biofeedback 23 29.9%

Other 3 3.9%

Since you do not view USI as an entry-level DPT skill, when is USI content indicated? (n = 68) Elective course 18 26.5%

Post-graduate training 28 41.2%

Continuing education 22 32.4%
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entry-level DPT program does not currently incorporate 
USI education in their program’s curriculum were evenly 
split (26% “Yes” and 26% “No”) on whether their program 
is planning to add USI education in the future (47% of 
respondents reporting that they were “Not sure”); 69% of 
respondents reported that onboard training modules (i.e., 
training modules contained in the USI equipment, which 
allows students to learn while scanning along) would be 
useful as primary or secondary instructional tools, with 
72% reporting the same about online training modules.

Discussion
The results of this national survey provide original data 
about the state of USI education in entry-level DPT pro-
gram curricula in the USA. Respondents from a repre-
sentative sample of programs across the USA provided 
survey responses. Notably, only 70% of respondents 
reported that their program’s curriculum includes USI 
education. However, many respondents reported that 
their program does plan to expand USI education in their 
curriculum based on the expanding scope of Physical 
Therapy Practice and the expansion of entry-level DPT 
program curricula. Despite most survey respondents 
reporting that they are knowledgeable about USI, most of 
these educators do not currently utilize this point-of-care 
imaging modality in clinical practice. Based on the results 
of this survey, overcoming real and perceived barriers 
to inclusion of USI education is necessary to expand its 
use in entry-level DPT program curricula, with the pri-
mary barriers identified as the lack of qualified instruc-
tors, the lack of knowledge/training, and the high cost of 
equipment.

Our national survey are generally consistent with those 
found in surveys of medical schools, which found that 
only about 62% of programs in the USA offer USI edu-
cation in their curriculum [23]. Similarly, the barriers 
identified in our investigation are consistent with prior 
studies evaluating USI education in medical schools, 
including the lack of space in the curriculum, the lack 
of financial support, the lack of equipment, and the lack 
of trained faculty [18, 21, 23]. A unique and potentially 
problematic finding in our investigation is that only 50% 
of respondents view the performance and interpretation 
of USI as an entry-level skill for DPT students. This find-
ing may pose a significant barrier to the expansion of USI 
education in entry-level DPT program curricula. Consid-
ering the future of contemporary Physical Therapy Prac-
tice, which has placed increased emphasis on developing 
primary-care providers, one can envision the need for 
entry-level DPT students to achieve basic competency 
in the performance and interpretation of USI like other 
physical therapy tests and measures (e.g., goniometry or 
manual muscle testing).

Developing competence in the performance and inter-
pretation of USI depends on two fundamental skills, 
namely, the ability to acquire quality images and then 
properly interpret those images in the context of the 
physical therapy examination and evaluation. USI is a 
powerful tool and a natural fit for physical therapists 
already recognized as experts in movement-related disor-
ders and whose training and expertise rely heavily on the 
development of manual examination and intervention 
skills [16]. Contemporary healthcare systems in the USA 
increasingly recognize physical therapists as primary-
care providers for the care and prevention of a variety of 
movement-related conditions [15]; therefore, it is incum-
bent on faculty and administrators to ensure that entry-
level DPT program curricula evolve to meet the emerging 
needs of our profession. The American Physical Therapy 
Associationat the state and national levels currently advo-
cates for an expansion of Physical Therapy Practice Acts 
to allow physical therapists to order diagnostic imag-
ing [24]. While the ability to order diagnostic imaging is 
important, it should be recognized that USI is the only 
imaging modality that physical therapists can perform, 
interpret, and receive third-party reimbursement [27]. 
Growth of USI applications in Physical Therapy Practice 
and related research is desirable for a variety of reasons, 
not the least of which is increased provider expertise 
improving the diagnosis and treatment of patients and 
the continued expansion of the role that physical thera-
pists play as primary-care providers becoming less reli-
ant on outside referral to obtain necessary diagnostic 
imaging [15]. Laboratory-based USI education requires 
a device, a qualified instructor, a student, and a live or 
simulated patient model. After the introduction of the 
fundamentals of image acquisition and interpretation, 
including appearance of clinically meaningful neuromus-
culoskeletal tissues and structures, USI education can be 
incorporated vertically throughout an entry-level DPT 
program curriculum as an adjunctive tool supporting 
the learning of anatomy and various clinical examination 
and intervention skills [19, 20]. While most laboratory-
based courses utilize fellow students as models, the safety 
and portability of USI equipment provide opportunities 
to use human or animal cadavers or community volun-
teers, all of which can enhance student learning through 
exposure to a variety of anatomic variations and soft tis-
sue pathologies [2]. In addition, expanded use of USI by 
physical therapists in clinical practice provides oppor-
tunities for interested students to be paired with appro-
priately trained clinical instructors to enhance their 
understanding of clinical application while reinforcing 
clinical reasoning and differential diagnostic skills [2].

This investigation sought to determine the state of 
USI education in accredited entry-level DPT program 
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curricula in the USA. The primary limitation of our study 
findings includes a relatively low response rate, despite 
strategies known to enhance response rate such as rea-
sonably short survey instruments and several reminders 
for respondents to complete, with only 65 respondents 
from 54 CAPTE-accredited entry-level DPT programs 
completing the instrument. However, our response 
rate was only slightly lower and generally consistent 
with recent studies quantifying “survey fatigue” in the 
COVID-19 era and lower education-related research 
survey response rates, which ranged from 35 to 44% [28, 
29]. While the authors hoped for a more robust survey 
response, the data collected does represent more than 
half of the USA and all six Council of Higher Education 
Accreditation regions, which improves the generaliz-
ability of our results and provides a valuable first step in 
furthering the conversation about the role of USI educa-
tion in entry-level DPT program curricula. As with all 
survey data, response bias is a concern, and the impact 
of additional respondents would have on the data set is 
unknown. Therefore, the authors suggest caution and 
interpretation of the results within the context of these 
potential limitations.

Conclusions
Despite most respondents being knowledgeable about 
USI, most entry-level DPT program faculty are not cur-
rently utilizing this imaging modality in clinical practice. 
Based on the results of this survey, overcoming real and 
perceived barriers to inclusion of USI education is neces-
sary to expand its use in entry-level DPT program cur-
ricula, namely, the lack of qualified instructors, the lack 
of knowledge/training, and the high equipment cost. 
Importantly, only half of respondents in this survey view 
USI as an entry-level skill for DPT students, which is 
problematic given that point-of-care USI is recognized by 
the American Physical Therapy Associationas an emerg-
ing skill for contemporary Physical Therapy Practice [2, 
25]. The results of this national survey provide original 
data that the authors hope will stimulate further discus-
sion among faculty and administrators about the role and 
potential value of including USI education in contem-
porary entry-level DPT program curricula to meet the 
emerging needs of our profession.

Appendix
Survey questions

• Which of the following best describes your role in your DPT program?
• What is the highest academic degree you have earned?
• Are you a licensed physical therapist?
o • What is your professional licensure?
• Are you a board-certified specialist?
• How many years of clinical experience do you have?
• How many years of full or part-time academic experience do you have?

• What is your age?
• Does your academic institution receive public or state-supported 
funding?
• In which state is your program’s main campus located?
• Which of the following best describes your program’s accreditation 
status?
• How many students does your program accept in each cohort?
• How many cohorts does your program accept per academic year?
• What is the total length, in months, of your program’s curriculum?
• Is ultrasound imaging taught in your program’s curriculum?
• Is your program planning on adding instruction in ultrasound imaging to 
its curriculum?
• In which program year are your students first introduced to instruction in 
ultrasound imaging?
• How is the ultrasound imaging content delivered in your program? 
(Select all that apply)
• Do students in your program perform live ultrasound scanning?
• Which of the following course(s) in your program is ultrasound imaging 
content delivered? (Select all that apply)
• For the course(s) that deliver ultrasound imaging content, are stated 
learning objectives related to ultrasound imaging contained in the course 
syllabi?
• What is your best estimate of the total number of hours of instruction 
(lecture and/or lab) in ultrasound imaging provided throughout your 
program’s curriculum?
• Which of the following best represents your program’s objectives for 
including ultrasound imaging content in your curriculum? (Select all that 
apply)
• Is the performance and interpretation of ultrasound imaging within the 
scope of physical therapy practice in your state?
• Do any faculty in your department utilize ultrasound imaging in their 
research?
• Do you personally utilize ultrasound imaging in clinical practice?
• ◦ Despite not using in clinical practice, which of the following best 
describes your level of knowledge or understanding of ultrasound 
imaging?
• ◦ Which of the following best describes your comfort level performing 
and interpreting ultrasound imaging?
• Does your department own or have access to an ultrasound imaging 
device?
• ◦ Which of the following best describes your comfort level performing 
and interpreting ultrasound imaging?
• ◦ What kind of ultrasound imaging device does your department utilize? 
(Select all that apply)
• Which of the following best describes the role of the primary instructor 
who delivers the ultrasound imaging content in your curriculum?
• Is your program planning to expand the use of ultrasound in its 
curriculum?
• ◦ Which of the following factors influenced your program’s decision to 
EXPAND ultrasound imaging content in your curriculum?
• ◦ Which of the following factors influenced your program’s decision to 
NOT EXPAND ultrasound imaging content in your curriculum?
• Thinking of the primary instructor delivering ultrasound imaging content, 
what specific training and/or certification in ultrasound imaging do they 
have? (Select all that apply)
• Which of the following do you perceive as potential barriers to incor-
porating ultrasound imaging content in your curriculum? (Select all that 
apply)
• What is your best estimate (in dollars) of the cost of an ultrasound imag-
ing device that would meet the needs of your program’s curriculum?
• Do you view the performance and interpretation of ultrasound imaging 
as an entry-level DPT skill?
• ◦ Since you view ultrasound imaging as an entry-level skill, how should 
DPT programs incorporate ultrasound imaging content? (Select all that 
apply)
• ◦ Since you do not view ultrasound imaging as an entry-level skill, when 
is ultrasound imaging content indicated? (Select all that apply)
• Would the availability of ONBOARD training modules (pre-programmed, 
machine-based, scan-along modules) be helpful for adding or expanding 
the use of ultrasound imaging in your curriculum?
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• Would access to ONLINE training modules (internet-based training mod-
ules) be helpful for adding or expanding the use of ultrasound imaging in 
your curriculum?
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