
VIRTUAL ROOM 1 PAPERS 
Moderator: Ashley Paul, MD 

 

Virtual Paper 1: Introduction to Clinical Research for Academic Anesthesiologists: A National Course for 

Early Career Anesthesiologists 

 

Authors: Ozan Akca, MD, FCCM; Cyrus David Mintz, MD, PhD 

 

Needs & Objectives: Practice of academic anesthesiology is under unprecedented pressure due to relatively high 

cost of anesthesia care in comparison to reimbursement and profound nationwide shortage of anesthesia-providers.  

Therefore, available time and mentorship to early-career faculty who have strong interest in research is threatened.  

We are applying for funding to support an online course led by leadership at Johns Hopkins, staffed by well-established 

faculty across the nation, and directed at committed early-career faculty who have inadequate opportunities for 

mentorship.  This course, which needs only modest administrative support to reach its goals, will fill a valuable gap in 

the field of Anesthesiology and bring further recognition to Johns Hopkins in research training. 

• In this national, mentor-guided, interactive course, the attendees will learn how to:  

 

o form a scientific question and hypothesis 

o design studies  

o access funding  

o write scientific protocols 

o analyze data 

o write a manuscript  

Setting: A web-based virtual platform, CANVAS, will be used in yearlong bi-weekly sessions under education expert’s 

supervision. 

Participants: Instructors:  O Akca & CD Mintz (Hopkins), J-F Pittet (University of Alabama, & Editor-in-chief, 

Anesthesia & Analgesia), EC Nemergut (West Virginia University), LF Cavallone (University of Chicago), DI Sessler & A 

Turan (Outcomes Research, Cleveland Clinic), K Bartels (University of Nebraska), J Berger (George Washington 

University), L Zisblatt (Education, University of Michigan), P Adams (Wellness, University of Pittsburgh), E Duggan 

(University of Alabama), E Mascha (Biostatistics, Cleveland Clinic), A Zarbock (University of Muenster) 

- Attendees will be nominated by academic department chairs.  

Description: Course will cover the following topics:  

- why participate in research,  

- introduction to  

o outcomes research 

o research using databases 

o education research & psychometrics 

- collaborating with biostatistition 

- how to write a  

o manuscript 

o seed grant 

Evaluation: Interactive participation is required.  Assigned mentors will provide guidance throughout the sessions.  

Lessons Learned: Feedback received from attendees and their chairs will guide the future courses under endorsing 

national societies’ (AUA, IARS) umbrella. Attendee progress will be closely monitored.  

 

Virtual Paper 2:   Implementing Health Systems Science (HSS) in Communities: A Multidisciplinary Approach for 
Diabetes Management at a Federally Qualified Health Center (FQHC) 
 
Authors: Iesha L Ticknor (BS); Lucas J Saporito (BS); Resa R Caivano (MD); Jung G Kim (MPH, PhD) 

 

Needs and Objectives: Improving diabetes care requires addressing the discordance of health goals between patients 

and providers. Our project sought to apply systems-based approaches to improve diabetes management at a FQHC, 

and build a sustainable relationship with community partners. A multistakeholder asset approach is needed to 

understand the multiple perspectives on how diabetes care could be improved for safety net populations, with a long-

term goal that implements a quality improvement project to improve diabetes care outcomes.  

Setting and Participants: Charter class students at Kaiser Permanente School of Medicine (KPSOM) enrolled in a 2-

year required longitudinal service-learning HSS curriculum, embedded at an FQHC in Los Angeles County between 

https://www.instructure.com/highereducation/%20products/canvas/canvas-lms


2020-2022, and assigned a practicum-based community project. Our partner FQHC cares for Los Angeles’s South Bay 

community, with its diversity of sub-communities ranging from the neighborhoods of Inglewood to the ports of San 

Pedro and the sands of Manhattan Beach. 

Description and Evaluation: Using the Plan, Do, Study, Act cycle, we identified with our FQHC partners that 

diabetes care was their highest priority. Due to the COVID-19 pandemic preventing student access to facilities, we 

then focused our practicum on community relationship building to build a foundation of knowledge for future students 

assigned to the FQHC site. Seventy patients with diabetes and 15 healthcare professionals were surveyed about their 

self-perceptions of diabetes care outcomes. Results showed patient satisfaction was higher compared to clinical staff. 

Concurrence between staff and patients found several areas for future improvement opportunities, including patient 

diabetes education management, access to in-person visits and medications, and addressing staffing shortages.  

Lessons Learned: Our experience integrating HSS curriculum into communities enhanced our service-learning by 

teaching the framework for enacting community-partnered ethical and sustainable change. While logistical challenges 

due to COVID-19 limited in-person interactions, we found pivoting to virtual approaches and focusing on incremental 

change reinforced a continuous improvement framework and helped solidify partnerships in resource-limited settings 

with targeted improvement opportunities over time.  

 
Virtual Paper 3: High-value Care (HVC) as an Essential Component of Medical School Curricula 

 

Authors: Christian N. Hopkins, BA (first co-author); Meher Kalkat, BS (first co-author); Jacob Murphy, BS (first co-

author); Lynn Kao, BA; Qicong Sheng, BA; Amanda Bertram, MS; Ariella Stein, MS; Tina Kumra, MD; Amit Pahwa, MD, 

SFHM; Ashwini Niranjan-Azadi, MD, FHM 

 

Background: High-value care (HVC) is an essential component of medical school curricula, but students’ exposures 

vary by school1,2 with many students finding their HVC education inadequate.3 Year 1 (Y1) and Year 2 (Y2) medical 

students at Johns Hopkins University School of Medicine (JHUSOM) engage in ambulatory clerkships and can take a 3-

day course on HVC, but it is unknown how the course affects students’ knowledge of HVC. 

Hypotheses/Aim: To understand Y1 and Y2 students’ experience, comfort, and attitudes with HVC during their 

Longitudinal Ambulatory Clerkship (LAC), a weekly half-day ambulatory clinical rotation, and to determine the effect of 

taking an HVC course on these measures. 

Methods: A voluntary survey relating to HVC during LAC, approved by Hopkins IRB, was distributed February 2021 

to Y1 students at JHUSOM and again February 2022 to Y1 and Y2 students. Descriptive analysis, GEE logistic and 

proportional odds models, chi-square or Fisher’s exact tests analyses were conducted in SAS. 

Results: Compared to Y1 students, a larger percentage of Y2 students reported comfort bringing attention to low 

value care in the clinic (29% Y2 vs 20% Y1, p = 0.03), experienced more frequent discussions of costs with patients 

(55% vs 40%, p = 0.03), and were more often praised for HVC discussions (27% vs 8%, p = 0.001). There was a 

disparity of praise between male and female identifying Y2 students, with females receiving less praise for discussing 

HVC (12% female vs 41% male, p = 0.02). Lack of knowledge is markedly the greatest barrier for students to discuss 

HVC in the clinic for both Y1 (85%) and Y2 (78%) students. This barrier was not reduced for students who had taken a 

3-day course dedicated to HVC (p > 0.999). 

Conclusion: Both participation in the HVC course and having more clinical experience (Y2 vs Y1 students) did not 

improve students’ perceived knowledge about HVC. Introducing principles of HVC earlier and more prominently in 

medical education could help prepare students to address HVC in the clinic. The disparity between praise for male and 

female identifying students must also be studied further and addressed.  

References:  

1. Erath A, Mitchell M, Salwi S, Liu Y, Sherry A. The Sooner the Better: High-Value Care Education in Medical 

School. Acad Med. 11 2019;94(11):1643-1645. doi:10.1097/ACM.0000000000002881 

2. Steele C, Berk J, Ashar B, Pahwa A, Cayea D. Medical students' perceptions of low-value care. Clin Teach. 10 

2018;15(5):408-412. doi:10.1111/tct.12705 

3. Pahwa A, Cayea D, Bertram A, Apfel A, Miller C, Van Wagoner N, Willig J, Karani R, Ashar B. Student 

perceptions of high-value care education in internal medicine clerkships. J Hosp Med. 2017 Feb;12(2):102-103. 

doi: 10.12788/jhm.2689. PMID: 28182806. 

 

 

 

 



Virtual Paper 4: Assessment and monitoring of arteriovenous fistulas and grafts using captured audio 

files of bruits 

 

Author: Andrew Schulick, MD, MBA, FACS 

 

Background: More than 400,000 individuals in the US undergo chronic kidney replacement therapy.  The majority are 

dialyzed via AV fistulas or grafts (AVF/G).  Failures of AVF/G represent an important source of morbidity for patients 

and are a substantial drain on the healthcare budget.  Current methods to monitor AVF/G to prevent failure are 

expensive and inconvenient, predisposing to AVF/G failures.  We introduce a simple, convenient, scalable, and 

actionable alternative.  The technology utilizes a blue tooth enabled stethoscope to capture audio files of AVF/G bruits, 

which can be permanently stored and electronically shared. 

Methods: Captured AVF/G audio files are used to assess AVF/G function.  Files are correlated with contrast 

fistulography and duplex data, allowing us to further define the role of audio files in AVF/G dysfunction.  After 

confirming high correlation between modalities, we investigate the utility of audio files as stand-alone decision branch 

points in determining the need and timing of AV intervention.  Utilizing a simple set of instructions, we investigate the 

possibility of educating non-vascular personnel, patients and family members, to perform remote AVF/G monitoring. 

Results: Audio files accurately predict impending AVF/G failure.  Accuracy is comparable to duplex US with less false 

positivity.  Outflow AVF/G problems are more accurately predicted than inflow.  Importantly there is no difference 

between the utility of audio files captured by vascular-trained versus non vascular-trained individuals.  Analysis of files 

transmitted from remote sites does not degrade the predictive value.   

Conclusions: Use of audio files is a viable alternative to monitor AVF/G, and its routine use would result in cost 

saving versus current monitoring.  Simple education and training augments utility by allowing remote assessment of 

AVF/G function.  Utility of audio files in monitoring AVF/G if 4 fold:  1) as stand-alone data akin to auscultation; 2) used 

to monitor changes in AVF/G over time; 3) electronic-file transfer may obviate the need for physical proximity of 

patient and specialist; 4) generation of a large data base of bruits (in progress) will allow development of a predictive 

algorithm to aid in AVF/G assessment and in triaging intervention. 

 

Virtual Paper 5: Diversity In Scar Teaching Materials In The ASPS Resident Education Curriculum 

 

Authors: Scott Lifchez, MD; Rena Atayeva, MS; Rafael Felix P Tiongco, BA; William Padovano, MD, MPHS; Alexander 

H Sun, MD, MHS; Wilmina N Landford, MD; Carisa M Cooney, MPH, CCRP 

 

Background: Scar management is integral part of postoperative care in plastic surgery. The approach may vary based 

on skin tone. Hence, comprehensive training on scar prevention and treatment of the Fitzpatrick skin types is 

important in resident education. Previous studies assessed all the teaching modules in the current American Society of 

Plastic Surgeons (ASPS) Resident Education Curriculum (REC) and demonstrated that it does not equitably represent 

patients of diverse skin tones. 

Aim: The aim of this study was to assess the representation of diverse skin tones in the ASPS Resident Education 

Curriculum (REC) teaching materials for scarring. We hypothesized that the modules focused on scarring does not 

equitably represent patients of diverse skin tones. 

Methods: The ASPS REC was reviewed for teaching materials that mentioned the term “scar” in their learning 

objectives. The visual aids were rated based on their Fitzpatrick scale I-VI. The Fitzpatrick scale ratings were placed into 

3 groups: I-II, III-IV, and V-VI. One-way ANOVA and Tukey’s post-test analysis were performed to compare Fitzpatrick 

scales I-II versus V-VI. 

Results: Between September 8-10, 2022, we identified six REC modules that mentioned “scar” in their learning 

objectives. These included 21 visual aids: 65% reflected a Fitzpatrick scale of I-II (14±1.53), 29% a scale of III-IV 

(6±1.73), and 6% a scale of V-VI (1±0.58). There were statistically significantly more visual aids categorized as 

Fitzpatrick I-II versus Fitzpatrick V-VI (p < 0.001). We did not identify a dedicated module on teaching plastic surgery 

residents scar prevention or treatment. 

Conclusion: Our study demonstrates that skin tone representation in scar management teaching materials for 

residents is skewed towards Fitzpatrick scales I-II, representing the lightest skin tones. Given the need to care for 

hypertrophic or keloid scars often occurring in individuals of darker skin tones, we recommend including a dedicated 

scar management module in the REC containing diverse representation of skin tones. 

 

 

 

 

 



Virtual Paper 6: Healthcare Inequities For Patients with Disabilities: A Case Report 

 

Authors: Stephanie Van, MD; Yousef Darwish; Mustafa Broachwala 

 

Background: Patients with chronic illness, pain and disability can be impaired by multiple conditions that result in 

physical, psychological, and communication access needs that often aren’t recognized or met. A better understanding of 

how to approach these “challenging” patients will improve the competency and compassion that healthcare providers 

can offer to all of their patients. 

Hypothesis/Aim: Improve provider awareness of and insight into access barriers throughout healthcare settings, 

learning from the experiences and feedback of patients with access needs.  

Case presentation: 37-year-old female with a history of Cerebral Palsy, resulting in baseline mobility needs, seizure 

disorder, and depression, who sustained a right ankle fracture and developed CRPS. CRPS treatment requires an 

interprofessional approach encompassing physical therapy, counseling, medications, and interventions. Her care team 

involved multiple specialists at different institutions, which resulted in poor communication, inconsistent care plans that 

were incompatible with her access needs, and suboptimal clinical decision-making. She also experienced physical 

barriers: first-line interventions for treatment of her conditions required a surgery center with staff and equipment 

available to assist patients with transfers, but this was not accessible through her preferred provider network. She 

continued to decline functionally, resulting in weight gain, worsening depression, and loss of wages. After eventually 

establishing care with a PM&R pain provider knowledgeable about her disabilities, she experienced improved pain 

control and tolerance, better compliance with home exercises, and was able to return to work. Improving her 

understanding of her treatment plan, minimizing medication side effects, and streamlining her care to navigate 

communication and access barriers were significant contributors to her clinical improvement. 

Conclusion: Healthcare providers knowledgeable about chronic illness, pain, and disability are in a unique position to 

demonstrate how care for a diverse spectrum of individuals with multiple access needs can be competently and 

compassionately delivered. Recognizing barriers to delivering high quality and inclusive healthcare requires the practice 

of lifelong learning. By striving for accessibility and inclusion, academic medicine can lead the way to a more accessible 

and inclusive healthcare system. 

Citation 1: Iezzoni, L.I., S.R. Rao, J. Ressalam, D. Bolcic-Jankovic, N.D. Agaronnik, K. Donelan, T. Lagu, and E.G. 

Campbell. 2021. Physicians’ Perceptions Of People With Disability And Their Health Care. Health Affairs. 

http://dx.doi.org/10.1377/hlthaff.2020.01452. 

Citation 2: Dey S, Guthmiller KB, Varacallo M. Complex Regional Pain Syndrome. [Updated 2022 Sep 4]. In: 

StatPearls [Internet]. Treasure Island (FL): StatPearls Publishing; 2022 Jan-. Available from: 

https://www.ncbi.nlm.nih.gov/books/NBK430719/ 

Citation 3: Vela MB, Erondu AI, Smith NA, Peek ME, Woodruff JN, Chin MH. Eliminating Explicit and Implicit Biases in 

Health Care: Evidence and Research Needs. Annu Rev Public Health. 2022 Apr 5;43:477-501. doi: 10.1146/annurev-

publhealth-052620-103528. Epub 2022 Jan 12. PMID: 35020445; PMCID: PMC9172268. 

 

Virtual Paper 7: ASPIRE – Augmenting Skills & Purpose in Rapid Emergencies 

 

Authors: Justin Brilliant; Erica Crosley; Elizabeth Kiernan; Bhavya Varma; Leon Mirson; Sammy Zakaria  

 

Background: Developing the skills needed to address rapid response bedside interactions is very challenging. 

Instruction requires a systematic approach, addressing varied clinical scenarios, effective communication, leadership, 

and empathy with patients and families.  Despite the presence of curricula at the medical school level, interns may have 

less confidence in their skills during these situations. 

Hypothesis/aim: We hypothesized that internal medicine interns are not comfortable running a code or addressing a 

rapid response situation.  They may not have systematic frameworks when approaching undifferentiated clinical 

scenarios, insufficient knowledge of team member roles during a code/rapid response, or how to operate relevant 

equipment.  Finally, we hypothesized that interns lack confidence in communication and debriefing because of role 

ambiguity and indecision in these chaotic situations.  

Methods: A survey was sent to all participants (43 interns during the beginning of intern year and 2 months later prior 

to the start of the curriculum) that assessed comfort level while running a rapid response, communicating with others, 

leading a team, and debriefing with clinical staff/patient/loved ones.  

Results: Although most interns completed medical school curricula on rapid responses and are certified in ACLS (84% 

and 74%, respectively), many had minimal confidence addressing common rapid response scenarios (mean confidence 

3.0/10).  Many reported they did not understand the logistics of an emergency response team (mean confidence 

3.9/10), felt unfamiliar with the equipment (mean confidence of 2.43/10), felt uncomfortable leading the event (mean 

confidence of 2.18/10), communicating with team members (mean confidence of 3.63/10), and making decisions with 

http://dx.doi.org/10.1377/hlthaff.2020.01452
https://www.ncbi.nlm.nih.gov/books/NBK430719/


friends/family (mean confidence 3.4/10); confidence was highest for activating a rapid response (mean confidence 

5.3/10).  Almost all interns either agreed or strongly agreed that debriefing with the staff and patient/loved ones 

following rapid response events is important (98% and 93%, respectively).   

Conclusion: Interns are not confident in the communication and leadership skills needed during common rapid 

response scenarios.  At our institution, we have developed a formal curriculum for developing rapid response 

situational leadership and improving communication and behavioral practices.  We are now evaluating the results of 

these interventions on patient/family engagement, confidence, connection, and purpose in residents responsible for high 

stress bedside care situations.  
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Figure 1: Number of interns who are ACLS-certified 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Number of interns who participated in a rapid response curriculum in medical school 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3: Assessment of confidence (mean) of interns on a scale 0-10 for pertinent tasks of running an ERT; ERT = 

Emergency Response Team 
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Figure 4: Assessment of confidence (mean) of interns on a scale 0-10 for common ERT scenarios; ERT = Emergency 

Response Team 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5: Number of interns who thought that debriefing following the completion of an ERT is important in respect 

to clinical staff and patient/loved ones; ERT = Emergency Response Team 
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Virtual Paper 8: Surveying the Nephrology Landscape: A Targeted Needs Assessment Among Resident 

Learners 

 

Authors: Christina L. Tamargo, MD; C. John Sperati, MD, MHS; Christiana M. Zhang, MD; Paul D. O’Rourke, Jr., MD, 

MPH; Stephen M. Sozio, MD, MHS, MEHP 

 

Background: Interest in a nephrology career has waned among residents. This may be due to numerous factors, 

including lack of exposure to nephrology, complexity of the field, and knowledge gaps. Survey-based needs assessments 

have identified educational needs among nephrology fellows, but research targeting internal medicine residents is 

limited.  

Hypotheses/Aim: The purpose of this research is to assess 1) exposure to nephrology, 2) subject knowledge, and 3) 

preferred educational methods among residents.  

Methods: An electronic survey was distributed to internal medicine and medicine-pediatrics residents at Johns 

Hopkins Hospital and Johns Hopkins Bayview Medical Center in fall 2022. It included four sections: demographics, 

training, kidney disease topics, and educational resources. The survey was modified from the nephrology fellows’ needs 

assessment survey by Rope et al. (2016). Descriptive statistics were used to evaluate respondent characteristics and 

quantitative data. 

Results: Fifty-six of 208 residents (27%) completed the survey. Residents had completed an average of 0.8 weeks of 

nephrology-specific rotations in medical school and 0.4 weeks in residency. Sixteen (29%) reported seriously 

considering a career in nephrology, and 3 (5%) listed it as a top 3 most likely intended subspecialty. Residents felt most 

knowledgeable about hypertension (average 3.8 on a 5-point scale) and least knowledgeable about transplant 

nephrology (1.6/5). Residents reported greatest interest in receiving additional instruction on tubulointerstitial disease 

and glomerular disease. The most frequently used educational resources were UpToDate (94%), program-wide 

didactics (87%), and on-rotation teaching by residents or fellows (81%). On-rotation teaching and practice questions 

were felt to be the most helpful resources for improving their knowledge, and blog posts were the least helpful.  

Conclusion: Few residents express interest in a nephrology career. Residents desire additional teaching on 

tubulointerstitial disease and glomerular disease, and they report on-rotation teaching to be one of the most useful 

ways to learn nephrology. Strategies to increase the number of residents pursuing a nephrology elective may help 

address gaps in knowledge and interest among internal medicine and medicine-pediatrics residents.   

 

Virtual Paper 9: A Clinical Reasoning Exercise Developed for the Neurology Clerkship 

 

Authors: Danayt Alem; Roy Strowd; Rachel Salas; Charlene Gamaldo; Sophie Liu; Ashley Paul; Doris Leung 

 

Background: Many medical schools have begun including health systems science (HSS) in their curricula to address 

emerging healthcare needs. With this principle in mind, a clinical reasoning exercise was developed by the Johns 

Hopkins neurology clerkship team in 2017. Students are given a standardized case of a patient presenting with falls and 

asked to develop an assessment & plan. During the COVID-19 pandemic, Johns Hopkins replaced tiered grading 

(honors/high pass/pass/fail) with pass/fail grading for core clerkships. 

Hypotheses/Aim: This study seeks to determine if clerkship grading (tiered versus pass/fail) influences the quality of 

the differential diagnoses, localization of the disease process, clinical reasoning, and diagnostic/management options. 

Methods: Data was extracted from the case reports submitted by students in the Neurology clerkship between 2017 

and 2022. Report elements in tiered versus pass/fail curricula were compared using chi-squared tests. 

Results: Of the 592 students, 306 (51.7%) were in the tiered curriculum, and 286 (48.3%) were in the pass/fail 

curriculum. With respect to differential diagnoses, students were more likely to include drug-induced parkinsonism 

(p<0.05) in the tiered system, and Lewy body dementia (p<0.05) in the pass/fail system. The inclusion of other 

diagnoses was not significantly different between the two systems. For localization, students were more likely to 

localize to the substantia nigra specifically (p<0.05) in the pass/fail compared to tiered system. Clinical reasoning 

elements like dysautonomia and timing (p<0.05) were cited more in the tiered system, while discussion of REM sleep 

behavior was not significantly different between the two systems. Students were more likely to order labs but less 

likely to order imaging (p<0.05) in the tiered versus pass/fail system. Lastly, for management, students were more likely 

to request outside consultations/referrals, initiate physical therapy, stop metoclopramide, and treat urinary symptoms 

and hypotension (p<0.05) in the tiered versus pass/fail system. Treatment with carbidopa-levodopa did not significantly 

differ between the two systems. 

Conclusion: Although clerkship grading does not appear to influence differential formation or clinical reasoning 

strongly, it does influence diagnostic testing and management choices. Tiered grading correlates with aspects of HSS, 

including value-based care (deferring imaging, stopping metoclopramide) and interprofessional collaboration (consults, 

physical therapy). 



Virtual Paper 10: Silver Lining of a Pandemic: Tele-ultrasound 

  

Author: Marjan Ghazi-Askar, MD, Stanford University 

 

As a clinical educator, I utilized the latest innovation of handheld ultrasound devices with capable video/tele-guidance 

technology to teach point of care ultrasound to novice medical providers virtually. While certain disciplines such as 

emergency medicine physicians are well versed in performing bedside ultrasound, other fields such as pediatrics have 

truly been left behind when ironically the pediatric population are at highest risk of adverse effects of ionizing radiation. 

Could a novelty born out of the need for isolation during the pandemic, become an essential tool to teach and 

transcend barriers for providing excellent teaching anywhere in the globe? The innovation of a device with capable 

video/teleguidance technology is a game changer in democratizing healthcare with respect to point of care ultrasound 

for diagnostic purposes. The project involves developing, designing, and evaluating a point of care ultrasound 

curriculum for the pediatric residents who currently have no education in the field. The setting is a national level 

participation of select pediatric residency programs and consists virtual teaching of select point of care application to 

pediatric residents. Two programs have successfully completed the pilot. Images underwent quality assurance. 

participants were able to perform the select point of care applications with views necessary for credentialing per 

American college of Emergency physicians after virtual teaching sessions utilizing a handheld point of care ultrasound 

with video and teleguidance capability. This innovation has allowed for successful implementation of designed 

curriculum and utilization of innovative technology for virtual teaching. 

 

 


