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V ideo teleconferencing tech-
nology (telemedicine) has 
been used in trauma care,1 

in assessing neonatal resuscita-
tion skills,2 for telementoring dur-
ing surgical and other procedures,3,4 
and with standardized patients in 
the continuing education setting.5,6 
Research has focused on the use of 

telemedicine technology to assess  
inter-professional skills;7,8 however, 
we found no substantive exploration 
of the role of video teleconferencing 
technology for faculty development.  

Observation of learners during 
medical school clerkship and residen-
cy has been reviewed in the medi-
cal education literature.9-13 Studies 

have demonstrated that “the value 
of being clinically observed increas-
es learner comfort and ability in the 
areas of physical examination and 
history taking.”14 However, without 
third-party observation and assess-
ment of the interaction between fac-
ulty and students, faculty members 
do not receive the same quality of 
assessment regarding their teach-
ing skills.

Training faculty in teaching skills, 
critical to the professional develop-
ment of clinician-educators, has been 
shown to be effective.15-16 A 2004 
survey revealed that only 39% of 
teaching hospitals had ongoing fac-
ulty development programs specific 
to teaching skills with <50% of the 
faculty participating.17 Three barri-
ers exist to faculty development: lack 
of institutional support, teachers’ at-
titudes and misconceptions, and min-
imal research on what constitutes 
effective teaching improvement.18 

While most faculty development oc-
curs either through self-assessment 
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or direct observation, faculty skills 
are poorly represented through self-
assessment.16 In 2002, our institu-
tion conducted research to evaluate 
faculty teaching skills through direct 
observation with written feedback 
to improve learner-centered teach-
ing and incorporate microskills use 
to teach patient-centered care.19 Re-
sults showed that faculty who were 
observed and received written feed-
back ranked higher in teaching 
skills than their non-observed fac-
ulty counterparts.20 Additional work 
has shown that developing outcome-
based evaluation improves teaching 
effectiveness.21 Given the potential 
of telemedicine technology, the au-
thors sought to test the practicali-
ty of utilizing this technology across 

multiple locations while conducting 
faculty development of preceptors.

Methods
This protocol was submitted to our 
organization’s Institutional Review 
Board (IRB) and deemed program 
evaluation; thus, the project did not 
undergo IRB review. 

The eligible population of facul-
ty included all preceptors engaged 
in teaching residents in five outpa-
tient continuity care clinics of one 
family medicine residency program 
(six residents per year in a 3-year 
program) during the period from 
November 2011 to December 2012 
(maximum eligible faculty n=28). 
For initial feasibility testing (Phase 
1), a minimum of one core faculty 

physician was selected from each site 
(n=5) with the stipulation of having 
participated in faculty development 
in the Department of Family Medi-
cine during the previous 2 years.

Key personnel at each site includ-
ed faculty selected for Phase 1 and 
practice managers. Both were taught 
to use the telemedicine technology, 
which consisted of a Tandberg Edge 
95 videoconferencing unit (Cisco 
Systems Inc, San Jose, CA), high- 
definition camera, 19” high-defini-
tion monitor, an uninterruptible pow-
er supply, and, in most locations, a 
heavy-duty mobile AV cart. At least 
1 week prior to data collection, fac-
ulty participants were briefed on the 
protocol for the study and the tools. 

In the second phase, two trained 
investigators observed faculty pre-
cepting residents during the first 
resident encounter available, regard-
less of postgraduate year. Faculty 
selection was based on faculty and 
observers’ availability. The video-
conferencing equipment was placed 
outside of the patient room for the 
precepting session (standard proce-
dure). Observers completed obser-
vation forms modeled on previous 
research20 (Figure 1), held a consen-
sus discussion, and provided verbal 
feedback to the faculty member af-
ter the session. Participants were as-
sured that data collected would not 
be used for job evaluation. Each ob-
server sent a written observation 
form to the faculty for their records. 
The audiovisual material was viewed 
in real-time and was not recorded. 
No patient or resident information 
was collected. 

Following the observation and 
feedback session, faculty and ob-
servers assessed technology efficacy 
by completing a Computer System 
Usability Questionnaire (CSUQ),22 

which included 19 questions using 
a 5-point Likert scale ( “disagree,” 
“somewhat disagree,” “neutral,” 
“somewhat agree,” “strongly agree”) 
and two open-ended questions re-
garding the most negative and pos-
itive aspects of using the system. 
Residents were not surveyed, as they 
did not interface with the technology.

Figure 1. Observation Form 

FACULTY OBSERVED: ___________________________  DATE: _____________ 
 

START/END TIME: _______/________      LOCATION:____________________ 
 

OBSERVER: ____________________________________      
 

Code Learner-Centered Skills Examples: Behaviors demonstrated by 
the teacher/preceptor  

 Negotiates expectations, clarifies roles 
(Alliance) 

 

 Addresses learner(s) as unique individual(s) 
(Alliance) 

 

 Gets a commitment  from the learner 
regarding her or his current thinking 
(Microskill) 

 

 Probes for supporting evidence 
(Microskill) 

 

 Teaches the general rule/the “take away” 
lesson from each case (Microskill) 

 

 Reinforces what was done right 
(Microskill), encourages learner to identify 
strengths (Self-direction) 

 

 Corrects any mistakes (Microskill)  
 Encourages learner to challenge or extend 

current thinking (Self-direction) 
 

 Encourages or engages in safety-netting 
(Relationship-centered care) 

 

 Facilitates dialogic learning through 
conversation (Guidance) 

 

Code Family Medicine Competencies Examples: Concepts and skills addressed 
by the teacher during the session 

 Relationship-Centered Care: refers to Tools 
of Turtlecraft  

 

 Comprehensive Care: Integrates/ considers 
all aspects of patient experience in 
diagnosis and treatment 

 

 Life Long Learning: synthesis of new 
knowledge, professional practice 

 

 Leadership and Change Management: 
advocates for systems improvement 

 

 Community Health Partnership: recognizes 
community and culture 

 

 Information Literacy and Knowledge 
Creation: PBL, critical thinking 

 

 Self Care: attends to personal needs, 
growth and wellbeing 

 

Codes:  O = Observed     NO = Not Observed     I = Improvement Needed     NA = Not Applicable 
Summary of self-assessment/reflection offered by preceptor during verbal debrief: 
 
Strengths to retain: 
 
Suggestions for growth: 
 
 

Figure 1: Observation Form
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Results
Two simultaneous observers moni-
tored 19 faculty preceptors for one 
observation per preceptor from No-
vember 2011 through December 
2012 across five outpatient practice 
locations. Each observation lasted an 
average of 21 minutes (range, 8–60 
minutes). Longer observations typi-
cally involved cases in which the res-
ident first discussed the case; next, 
the patient was seen off-camera; fi-
nally, precepting was completed on-
camera. 

Occasional problems with technol-
ogy included poor connectivity or dif-
ficulty getting started; the latter was 
rapidly resolved with coaching from 
the site manager.  

Five observers and 11 preceptors 
(n=16) completed the online CSUQ 
questionnaire (Table 1). Eight people 
responded to the open-ended ques-
tions (optional)—some listing as 
many as five responses to each pos-
itive/negative aspect (Table 2). The 

most negative aspects to the units: 
connectivity issues, lack of ease of 
use, or adequate training. Positive 
feedback included sound quality and 
saving on travel time.

Discussion
Previous studies have shown the 
benefit of using direct observation 
to assess learners10,11,13 as well as 
teachers;9,15,20 however, we were un-
able to find any literature describing 
the use of telemedicine technology 
for faculty development. Although 
our study was limited by small sam-
ple size, we demonstrated that tele-
medicine technology is feasible for 
assessing faculty at remote locations. 
We anticipated technology problems 
between the user with the interface 
and the device. Inexperience with 
the equipment caused Phase I par-
ticipants some difficulties, which 
were resolved by an on-site guide 
and a designated site leader. Un-
like other studies, both verbal and 

written feedback were given. One 
distinct advantage of the technolo-
gy is the observer’s capacity to do 
other work while waiting for the ob-
servable moment. 

Technology has improved since 
the implementation of this study to 
the point where a well-positioned 
iPad (Apple, Inc, Cupertino, CA) or 
a high-definition webcam connected 
to a laptop would suffice for remote 
observation. Key concerns in using 
telemedicine technology for observa-
tion are privacy regarding HIPAA-
protected data, reliability of wireless 
networks throughout facilities, and 
maintaining secure video files. We 
guaranteed privacy by using a se-
cure network between facilities and 
telemedicine units.

After this study, an online learn-
ing module was created to train 
medical educators in adopting tele-
medicine for direct observation of 
teaching skills. Implications include 
application to other specialties and 

Table 1: Computer System

  Question
Mean Likert 

Score*
Standard 
Deviation

Q1 Overall, I am satisfied with how easy it is to use this system. 4.06 0.93

Q2 It was simple to use this system. 4.19 0.83

Q3 I can effectively complete my work using this system. 4.94 0.77

Q4 I am able to complete my work quickly using this system. 4.69 0.87

Q5 I am able to efficiently complete my work using this system. 4.69 0.95

Q6 I feel comfortable using this system. 4.38 0.72

Q7 It was easy to learn to use this system. 4.25 1.00

Q8 I believe I became productive quickly using this system. 5.00 0.82

Q9 The system gives error messages that clearly tell me how to fix problems. 4.56 1.82

Q10 Whenever I make a mistake using the system, I recover easily and quickly. 4.63 1.59

Q11 The information (such as online help, on-screen messages, and other 
documentation) provided with this system is clear.

4.25 1.34

Q12 It is easy to find the information I needed. 4.25 1.34

Q13 The information provided for the system is easy to understand. 4.50 1.41

Q14 The information is effective in helping me complete the tasks and scenarios. 4.81 1.17

Q15 The organization of information on the system screens is clear. 4.44 1.21

Q16 The interface of this system is pleasant. 4.75 0.77

Q17 I like using the interface of this system. 4.44 0.89

Q18 This system has all the functions and capabilities I expect it to have. 4.63 0.96

Q19 Overall, I am satisfied with this system. 4.44 0.73

* 1=disagree, 5=strongly agree
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locations where faculty development 
was previously not feasible. Appro-
priate consent from patients could 
lead to direct observation of the pa-
tient encounter, providing insights 
about faculty modeling of behavior 
and resident feedback. We plan to 
continue telemedicine observations, 
with the frequency driven by resi-
dency program/clerkship leaders and 
other stakeholders.  
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Table 2: Qualitative Responses to Computer System Usability Questionnaire Survey

There were eight people who responded to the negative aspects of the system. Five of the 14 comments were related to 
connectivity issues. Examples included “choppy connection” and “. . . when trying to call someone whose unit isn’t on, the 
error message is unclear.”

Four comments were specific to the instruction and guidance on how to use the system. 

One individual reported “difficulty turning on the system” and another noted “at present, lack of orientation to the system.”

There were a total of 21 positive comments provided by eight people. Five comments related to the ease of connecting over 
a distance. Example included “I could observe precepting at a very remote site without having to travel there” and “I can 
see and hear people in distant locations.” 

Five comments focused on the sound and visual clarity of the system. “Sound quality is really nice compared to a 
conference call.” 

One preceptor in particular appreciated the “live on the spot feedback from observers.”


