
 

 

Since January 2020 Elsevier has created a COVID-19 resource centre with 

free information in English and Mandarin on the novel coronavirus COVID-

19. The COVID-19 resource centre is hosted on Elsevier Connect, the 

company's public news and information website. 

 

Elsevier hereby grants permission to make all its COVID-19-related 

research that is available on the COVID-19 resource centre - including this 

research content - immediately available in PubMed Central and other 

publicly funded repositories, such as the WHO COVID database with rights 

for unrestricted research re-use and analyses in any form or by any means 

with acknowledgement of the original source. These permissions are 

granted for free by Elsevier for as long as the COVID-19 resource centre 

remains active. 

 



Medical Dosimetry 47 (2022) 123–128 

Medical Dosimetry 

journal homepage: www.meddos.org 

The Impact of COVID-19 on Medical Dosimetry Education: Students’ 

Perception on the Effectiveness of Program’s Immediate Response 

✩ 

Mahsa Dehghanpour, Ed.D., M.S., C.M.D., Jamie Baker, Ph.D., M.Ed., C.M.D. ∗

Medical Dosimetry Program, The University of Texas MD Anderson Cancer Center, School of Health Professions, Houston, TX 77030, USA 

a r t i c l e i n f o 

Article history: 

Received 17 June 2021 

Revised 5 October 2021 

Accepted 8 November 2021 

Keywords: 

Clinical 

education 

medical dosimetry 

students 

graduates 

COVID-19 

a b s t r a c t 

In early 2020, many medical dosimetry programs began to offer lectures and clinical rotations remotely 

in response to COVID-19. Faculty instituted an IRB-approved study to investigate the effectiveness of 

medical dosimetry educational programs’ immediate response to COVID-19 and modifications to teaching 

practices during the pandemic. The Program Response to COVID-19 Effectiveness Questionnaire (PRCEQ) 

survey was developed to measure students’ perceptions of their learning experience during COVID-19. 

The subject of the study was the medical dosimetry current and former student population who received 

modified education delivery during the COVID-19 pandemic. This study suggests that generally students 

are satisfied with the quality of their virtual didactic and clinical education as well as communication 

between faculty and students and students to students. Programs should develop strategies to engage 

students during the virtual classes to motivate them to learn; utilize a variety of formats for the eval- 

uation of students’ learning, incorporate activities to help students make connections with real-world 

clinical situations, and schedule clinical visits for students to learn tasks that require their physical pres- 

ence in clinic. 

© 2021 Published by Elsevier Inc. on behalf of American Association of Medical Dosimetrists. 
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Medical Dosimetry educational programs include didactic and 

linical education. During their education, medical dosimetry stu-

ents gain knowledge in radiation physics, cross sectional anatomy,

adiation biology, and other science-related disciplines to apply

n their clinical rotations. The COVID-19 pandemic impacted the

nited States in early 2020, and many universities began of-

ering their curriculum remotely. Many medical dosimetry pro-

rams started to offer didactic and/or clinical education online

n response to the COVID-19 pandemic. The purpose of this IRB-

pproved study is to identify students’ perceptions of the effective-

ess of their medical dosimetry programs’ responses to COVID-19

nd to discuss potential strategies to improve didactic and clini-

al education as well as communication among students and be-

ween students and faculty in medical dosimetry education when

he modified education delivery is utilized. 

The Program Response to COVID-19 Effectiveness Questionnaire

PRCEQ) measures students’ perceptions of their learning experi-

nce during the COVID-19 pandemic. The subject of the study is
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he medical dosimetry current and former student population who

eceived modified education delivery due to the COVID-19 pan-

emic. The PRCEQ questionnaire measures the students’ assess-

ent of 1) instructional quality in didactic education; 2) instruc-

ional quality in clinical education; 3) opportunities for and qual-

ty of interaction with faculty; 4) opportunities for and quality of

nteraction with peers; and 5) aspects of the medical dosimetry

ducation and communication that have been particularly positive

r negative and suggestions for improvement. 

iterature Review and Research Questions 

COVID-19 forced universities to pivot from a traditional or hy-

rid format to a strictly online method to deliver didactic content

nd laboratory activities. The abrupt move to online instruction has

esulted in increased costs and decreased revenue sources. 1 COVID-

9 challenges higher education administrators and faculty to main-

ain normal operations while adjusting to novel demands concern-

ng admissions, campus safety, and online learning. 2 In addition to

he administrative burden on university leadership, classroom and

linical instructors interact with students who are impacted emo-

ionally and psychologically by the ill effects of COVID-19. 3 

The response of higher education institutions to COVID-19 in-

luded a rapid shift to online teaching, and colleges and universi-

ies dealt with the changes in varying ways. Quinn et al . investi-
l Dosimetrists. 

https://doi.org/10.1016/j.meddos.2021.11.001
www.meddos.org
http://crossmark.crossref.org/dialog/?doi=10.1016/j.meddos.2021.11.001&domain=pdf
mailto:jabaker@mdanderson.org
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Fig. 1. Effect of COVID-19 on the Format of Medical Dosimetry Didactic Education. Color version of figure is available online. 

g

C

t  

a  

s  

o  

T

a

w

t

i

d

m

d

M

P

 

c  

1  

w  

i  

R

m  

t  

d

n

t  

3  

q  

a  

f

 

f  

l  

s  

A  

v  

v  

Table 1 

Distribution of responses from medical dosimetry educational programs 

School Graduate Responses 

University of Texas Health Science Center at San Antonio 5 

University of Maryland Medical Center 4 

Thomas Jefferson University 1 

The University of Texas MD Anderson Cancer Center 23 

Suffolk University 3 

SUNY at Stony Brook University 7 

Grand Valley State University 4 

Bellevue College 4 

Totals 51 
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ated the immediate response of European dental universities to 

OVID-19. 4 Clinical activities of dental students were sharply cur- 

ailed during 2020, and classes were moved to online. 4 Rajhans et

l . studied how the system of optometry higher education has re-

ponded to disruptions caused by COVID-19. 5 73 of 78 surveyed

ptometry educators in India noted a switch to online learning.

hey used a variety of video conferencing platforms, learning man- 

gement systems, and social media applications to communicate 

ith their students. 

Research questions included: 1) What are the perceptions of 

he students who experienced modified educational delivery dur- 

ng the COVID-19 pandemic? 2) What strategies can improve di- 

actic and clinical education as well as communication when the 

odified education delivery is utilized due to the COVID-19 pan- 

emic? 

ethodology 

rogram Response to COVID-19 Effectiveness Questionnaire (PRCEQ) 

This study used a descriptive survey research design to identify students’ per-

eptions of the effectiveness of medical dosimetry program responses to COVID-

9 and to explore potential strategies to improve didactic and clinical education as

ell as communication among students and between students and faculty in med-

cal dosimetry education. The original survey instrument was called the Program

esponse to COVID-19 Effectiveness Questionnaire (PRCEQ) and contained three de- 

ographic, 18 Likert-scale, and six open-ended questions and was used to collect

he data for this study. All collected data were anonymous and confidential. The

ata were aggregated, and individual medical dosimetry educational programs can- 

ot be tied to a specific result. 

The PRCEQ survey instrument measured the students’ assessment of 1) instruc- 

ional quality in didactic education; 2) instructional quality in clinical education;

) opportunities for and quality of interaction with faculty; 4) opportunities for and

uality of interaction with peers; and 5) aspects of the medical dosimetry education

nd communication that have been particularly positive or negative and suggestions

or improvement. 

Upon IRB approval, the researchers piloted the survey instrument to receive

eedback regarding any problematic areas or suggestions for improvement. The pi-

ot participants were acquired by sending an email to all current medical dosimetry

enior students in the medical dosimetry program at the University of Texas MD

nderson Cancer Center, School of Health Professions with a link to the pilot sur-

ey on Qualtrics. The pilot participants were instructed that their participation was

oluntary and that the researcher was wanting their feedback to improve the sur-
ey instrument. To promote anonymity, the pilot survey contained an open-ended

uestion at the end of the survey for the participants to provide their feedback and

uggestions. 

tudy Sample 

The sample for this study included current or former students of JRCERT-

ccredited medical dosimetry programs who experienced a modified education de- 

ivery since March 2020 due to COVID-19 pandemic. The Joint Review Committee on

ducation in Radiologic Technology (JRCERT) is the only agency for accreditation of

ducational programs in medical dosimetry. After the pilot survey was completed

nd the PRCEQ was finalized, an email was sent to all JRCERT-accredited medical

osimetry program directors with a link to the survey on Qualtrics. The researchers

sked the program directors to forward that email to all of their students and for-

er students who have been studying in the medical dosimetry program since

arch 2020. An estimated 135 current and former students of JRCERT-accredited

edical dosimetry programs who studied in the program since March 2020 were

nvited to complete the survey. The emailed invitation contained the purpose of

he study, informed consent disclosure, and a link to the survey. After reading the

nformed consent disclosure, the participants could decide if they wanted to com-

lete the survey by clicking on the link in the email. When the survey opened, the

articipants also had to select “yes” to begin the survey. If the participants clicked

no,” the survey would close. 

The survey link was active for one month, and after that time period, the sur-

ey was closed. Results were exported from Qualtrics to Excel, and the quantitative

ata were analyzed. The qualitative written responses were evaluated to identify

atterns and themes. The raw data and output tables are stored on a password-

rotected institutional computer and can only be accessed by the investigators. All

ata is stored behind the institutional firewall. The data were aggregated, and re-

ults are reported in a manner that no medical dosimetry program can be tied to a

pecific result. 
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Fig. 2. Format of Didactic Education During the COVID-19 Pandemic. Color version of figure is available online. 

Table 2 

Distribution of credentials 

Degrees Number/Percentage 

Master of Science Degree 6/11.76% 

Bachelor Degree 28/54.90% 

Certificate 17/33.33% 

Totals 51/100% 

Table 3 

Respondents’ satisfaction level with didactic education delivery and learning 

Didactic Education Satisfied Unsatisfied 

What is the level of your satisfaction with your 

program’s immediate response to COVID-19 in terms 

of your didactic education? 

96.08% 3.92% 

What is your level of your satisfaction with learning 

didactic material in a new format during the pandemic? 

80.39% 5.88% 
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Table 4 

Distribution of positive aspects of the remote clinical education 

Positive Aspects 

Percent of 

Responses 

Effective communication with mentors 11.35% 

Remote access to treatment planning creating a time flexibility to 

practice 

17.03% 

Independence in learning 16.59% 

Less stress due to time flexibility and no commute 13.10% 

Learning new skills in communication 10.92% 

Exposure to new communication technologies ( e. g . Zoom, Skype, 

MS TEAMS, WebEx, GoToMeeting) 

13.10% 

Adequate resources available to me, which facilitated my learning 7.86% 

Mentors giving me specific and practical information remotely 

that helped me improve my skills 

9.17% 

Others 0.87% 

Total 100% 
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Eight out of 17 JRCERT-accredited medical dosimetry programs participated in

his study. The program directors sent the survey questionnaire to a total of 135

tudents and graduates who received their education during the pandemic. The

ualtrics system received 51 responses from January 11 to February 12, 2021. Re-

ponses with at least one answer to the 27 items were considered valid. There were

1 valid responses that were included in the data analysis, which demonstrates a

7.8% response rate for the survey. The distribution of credentials among respon-

ents included 33% certificate, 55% Bachelor of Science or Bachelor of Arts, and 12%

aster of Science. The respondents included 31% male and 65% female. 4% of the

espondents preferred not to answer the question concerning gender. 

idactic Education 

The first category in the PRCEQ survey involved medical dosimetry students’

nd graduates’ perceptions about their medical dosimetry program’s response to

OVID-19 as it relates to their didactic education. A total of 73% of respondents in-

icated that their didactic education was affected during the pandemic and became

ither fully remote (45%) or a mix of remote and in person (28%). A total of 27% of

espondents indicated that their didactic education was not affected because they

ere already offered remotely (23%) or continued to be face-to-face (4%). 

The participants’ responses about their satisfaction with their didactic educa-

ion were divided into “satisfied” and “unsatisfied.” The responses of “very satisfied”

nd “satisfied” were coded as “satisfied,” while the answer choices of “unsatisfied”

nd “very unsatisfied” were interpreted as “unsatisfied.” A total of 96% of respon-

ents were satisfied with their program’s response to COVID-19 in terms of didactic

ducation, and 80% were satisfied with learning didactic material in the new deliv-

ry format. 
Students indicated that their programs utilized a variety of tools to facilitate di-

actic education including online Learning Management Systems, virtual communi-

ation platforms, Respondus Monitor, and Lock Down browser. They indicated that

uring the pandemic, didactic classes were conducted using virtual synchronous

ectures (41%), asynchronous lectures (2%), a mix of synchronous and asynchronous

49%), and face-to-face (8%). 

When asked about their learning experience during the pandemic compared to

re-pandemic, we coded the answer choices of slightly or significantly declined as

declined” and slightly or significantly improved as “improved.” 49% of respondents

elt that their learning experience was equivalent to pre-COVID-19 while 16% felt an

mprovement and 36% felt a decline. 

linical Education 

A total of 66% of respondents indicated that their clinical education was af-

ected by the COVID-19 pandemic while 26% indicated no change. The remainder of

espondents have already completed their clinical education or have not started it

t the time of the survey or received their clinical education in their home hospi-

al. A total of 41% of respondents indicated that their clinical education was offered

emotely as a result of the pandemic while it was a mix of remote and in person

or 25% of respondents. A total of 2% indicated that there was no change to their

linical education because it was already offered remotely and for 24%, the clinical

ducation continued to be face-to-face. 

When asked about access to a good mix of patients, problems and clinical ex-

erience during the pandemic, 61% of respondents experienced a good mix of cases

hile 16% did not experience that. 

The most common tools used to facilitate clinical learning included treatment

lanning systems, online Learning Management Systems, virtual communication
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Fig. 3. Effect of COVID-19 on the Learning Experience of Medical Dosimetry Didactic Education. Color version of figure is available online. 

Fig. 4. Format of Clinical Education During the Pandemic. Color version of figure is available online. 
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latforms, Respondus Monitor, video content management systems, and Lockdown 

rowser. 

When asked about the level of clinical learning during the pandemic compared

o pre-pandemic, 51% indicated an equivalent clinical learning experience, 2% indi-

ated an improvement and 47% indicated a decline. 

When asked about the positive aspects of the remote clinical education, the top

hree responses were remote access to treatment planning creating a time flexibility

o practice, independence in learning, and less stress due to not having to commute.

hen asked about the negative aspects of the remote clinical education, the top

hree responses were lack of interaction with radiation oncology team members

xcept mentors, not being able to participate in all dosimetry related activities and

nability to do certain tasks requiring their presence in clinic. 

ommunication 

Faculty-Students. 98% of respondents indicated an effective communication be- 

ween faculty and students. 96 % indicated that the communication methods of fac-

lty were effective to their overall education and learning environment experience.
hen asked how the school faculty can improve their communication with stu-

ents, the top three responses were 1) schedule one-on-one meetings between fac-

lty and students, 2) set expectations for an effective meeting instead of a chaotic

eeting, and 3) spend time to learn the virtual platform for effective use. 

Students-Students. 90% of respondents indicated that peer communication was 

ffective in their overall education and learning environment. When asked how the

chool faculty could improve student-to-student communication, the top three re- 

ponses were 1) encourage students’ communication, 2) schedule a regular commu-

ication for students, and 3) provide a platform for students’ communication. 

ositive and Negative Aspects of Didactic Education 

Participants were asked open ended questions about the positive and negative

spects of their didactic education during the pandemic. The most cited positive as-

ects included time flexibility, ability to watch recorded lectures, high level of com-

unication with peers and mentors, and reduced commute. The most cited nega-

ive aspects included internet and connectivity issues, which particularly make the

est taking stressful; not being able to ask questions and clarify concepts in per-



M. Dehghanpour and J. Baker / Medical Dosimetry 47 (2022) 123–128 127 

Fig. 5. Clinical Learning Experience During the Pandemic Compared to Pre-Pandemic. Color version of figure is available online. 

Table 5 

Distribution of negative aspects of the remote clinical education 

Negative Aspects 

Percent of 

Responses 

Communication with mentors 8.06% 

Access to treatment planning and other related software 3.76% 

Low speed of treatment planning software affecting efficiency 10.22% 

Lack of available cases due to patient volume 8.06% 

Limited knowledge of clinical instructors in delivering remote 

clinical education 

3.23% 

Availability of mentors 3.76% 

Inadequate evaluation and feedback 1.61% 

Lack of interaction with rad-onc team members except mentors 16.13% 

Inability to do certain tasks requiring presence in clinic 11.83% 

Feeling like I was forgotten 5.91% 

Wasting a lot of clinical time doing nothing due to lack of 

appropriate instruction 

3.76% 

Not able to participate in all dosimetry related activities 12.90% 

Not being adequately prepared for my career 3.76% 

Lack of personal motivation and accountability 3.23% 

Others 3.76% 

Total 100% 
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Table 6 

Strategies to improve faculty-students communication 

Strategy 

Percent of 

Responses 

Use a better virtual platform 7.69% 

Make better preparation prior to the virtual meeting 10.77% 

Spend time to learn the virtual platform for effective use 12.31% 

Use a better organization in scheduling virtual meetings 7.69% 

Setup frequent and regular virtual meetings instead of sporadic 

meetings 

10.77% 

Set expectations for an effective meeting instead of a chaotic 

meeting 

16.92% 

Prefer more one-on-one meetings with faculty and individual 

students 

23.08% 

Others 10.77% 

Total 100% 

Table 7 

Strategies by faculty to improve communication between students 

Strategy 

Percent of 

Responses 

Encourage communication 31.43% 

Schedule a regular communication for students 18.57% 

School faculty don’t need to be involved in communication among 

students 

11.43% 

Provide a platform for students’ communication 17.14% 

Assign students to small groups to encourage communication 15.71% 

Others 5.71% 

Total 100% 

D
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t  
on; instructors’ lack of familiarity with the virtual learning; and reduced students’

ersonal motivation and participation in didactic classes. 

ositive and Negative Aspects of Clinical Education 

Participants were asked open ended questions about the positive and negative

spects of their clinical education during the pandemic. The most cited positive as-

ects included remote access to treatment planning software, more time to practice,

orking at one’s own pace, learning independently, time flexibility, save time on

ommute, the ability to work with multiple dosimetrists, and preparation for the

uture remote work. The most cited negative aspects included lack of patient in-

eraction, less clinical time, inability to perform certain clinical activities requiring

 physical presence, missing out on hospital staff discussions and clinical scenar-

os, wasting time due to waiting for the mentors to be available to teach or answer

uestions, not being able to see real life examples, less likely to see rare procedures,

ow patient load, no “safe” space to work in a small house, lack of motivation during

n-line sessions, computer issues, and not seeing the clinical environment making
t difficult to relate ideas to real situations. c  
iscussion 

The vast majority of respondents were satisfied with their pro-

ram’s response to COVID-19 in terms of didactic education and

ere satisfied with their level of learning. However, about one-

hird of respondents experienced a decline in their didactic learn-

ng experience. Incorporating innovative teaching strategies im- 

rove students’ learning outcomes. One strategy is to mimic a face-

o -face classroom in a virtual environment by conducting syn-

hronous lectures; utilizing webcams to visually connect with stu-
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ents; engaging students during the virtual classes by asking ques- 

ions; using the polling options to encourage participation; utiliz- 

ng break out rooms to encourage small group discussions; and us-

ng portable document cameras to show problem solving sessions 

learly to students. Furthermore, setting aside time at the end of

ynchronous lectures or scheduling virtual office hours for ques- 

ions, utilizing a variety of evaluation formats and proctoring op- 

ions such as Respondus and Lock Down Browser, and providing

ccess to recorded presentations after each lectures are strategies 

o improve didactic education. These are possible only if faculty are

amiliar with the use of technology so it is vital that faculty spend

ime to fully learn these systems. 

The majority of respondents experienced a remote or hybrid 

linical education due to the pandemic. About half of the respon-

ents (47%) indicated that their clinical education declined as a re-

ult of the pandemic. Programs should identify teaching strategies 

o improve students’ clinical education. Providing remote access to 

reatment planning software and available mentors; scheduling an 

ntroductory meeting for students to meet their mentors at the be-

inning of the rotation and learn expectations; training mentors 

n the use of communication platforms and available tools; utiliz- 

ng the screen share option of communication platforms to review 

ases and provide feedback; scheduling a regular time frame for 

tudents’ virtual meetings with their mentors to ask questions; uti- 

izing cameras to visually connect to students; providing alterna- 

ive ways to ask for help when the mentor is not available; and uti-

izing the chat option of virtual platforms such as Skype for Busi-

ess for quick questions are strategies that can be used. Programs

hould work with clinical instructors to ensure students have ac- 

ess to a good mix of patient and clinical cases. Furthermore, pro-

rams should consider allowing students to have some exposure to 

ace-to-face clinical education for the procedures that require their 

resence in the clinic and to have interaction with members of

he radiation oncology team. Scheduling students at different time 

rames ensures social distancing and adhering to safety guidelines. 

An overwhelming number of students indicated a great level 

f communication between students and faculty. Some sugges- 

ions include faculty being transparent so students can prepare 

or what is coming, scheduling more one-on-one meetings, provid- 

ng opportunities for students to communicate with therapy staff

nd physicians, planning for students and clinical faculty to have 

he same schedule and work format, scheduling optional regular 

tudy groups or office hours, creating communication standards, 

nd scheduling daily check-ins each morning to set goals for the

ay and checking advancements throughout the day. To further 

uild trust and relationship, one strategy is for faculty to intro-

uce themselves at the beginning of the school year while utiliz-

ng webcams and share some personal information about hobbies, 

ets, and family as well as providing time for students to introduce

hemselves. Fun activities can be conducted by faculty to help stu-

ents get to know each other better. 

The vast majority of respondents indicated that communication 

as great among the students; they used MS Teams, Zoom, Group

e and other platforms. Some suggestions for improvement in- 

luded providing a platform for students to communicate to one 

nother, scheduling time for a regular communication between 

tudents, and suggesting students to communicate more. Program 

irectors can incorporate regular students’ communication time on 

he calendar and suggest a platform to encourage and assist stu-

ents’ communication. This helps students who are shy and do not

egularly take part in communication with the class and is helpful
t the beginning of the school years when students do not know

ach other well. 

imitation 

The limitation of this study is related to the sample size. About

alf of the medical dosimetry programs across the United States 

id not participate in this study (53%) and the number of students

nd graduates from each program who responded to the ques- 

ionnaire was limited. Higher participation would have captured a 

icher data that could be generalized. 

onclusion 

COVID-19 brought challenges to educational programs across 

he nation. The health sciences programs faced an additional chal- 

enge due to the clinical component of their programs. Many of

he medical dosimetrists were asked to work from home and stu-

ents were not allowed in clinic. Many of the medical dosimetry

rograms offered their education virtually by utilizing technology 

nd providing students with remote access to treatment planning 

oftware. 

This study suggests that generally students are satisfied with 

he quality of their virtual didactic and clinical education as well

s communication between faculty and students and students to 

tudents. They found time flexibility, independence in learning, and 

educed commute as benefits of their virtual education. Programs 

hould develop strategies to engage students and to motivate them 

o learn and incorporate activities to help students make connec- 

ions with real-world clinical situations. The future working format 

f medical dosimetrists may have changed forever as the result of

he pandemic, which directly affect students’ clinical education. Fu- 

ure studies are suggested to capture data during a different phase

f the pandemic when the social distancing and communication 

uidelines are less strict due to the introduction of COVID-19 vac-

ination and many dosimetrists continued to work from home or 

n a hybrid format to determine the best strategies for clinical edu-

ation of medical dosimetry students. Another suggestion for con- 

inued study would be to follow the cohort of medical dosimetry

tudents whose education was affected by COVID-19 as they begin 

rofessional careers and draw conclusions about their prepared- 

ess for the workforce. 

Figures 1-5 and Tables 1-7 
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