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Summary
This case study overviews the conversion of provider training of the electronic medical record 
(EMR) from an instructor-led training (ILT) program to eLearning at an Academic Medical Center 
(AMC). This conversion provided us with both a useful training tool and the opportunity to maxi-
mize efficiency within both our training and optimization team and organization. eLearning Devel-
opment Principles were created and served as a guide to assist us with designing an eLearning cur-
riculum using a five step process. The result was a new training approach that allowed learners to 
complete training at their own pace, and even test out of sections based on demonstrated compet-
ency. The information we have leads us to believe that a substantial return on our investment can 
be obtained from the conversion with positive impacts that have served as the foundation for the 
future of end user EMR training at our AMC.
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1. Background and Significance
 The promise of electronic medical records (EMRs) to improve quality, productivity, and efficiency in 
health care organizations, as well as incentives and penalties for use and nonuse of such systems, has 
led more and more organizations to implement EMRs [1, 2]. However, this implementation has 
been challenging [3, 4], and subject to both individual and organization-level barriers for use [5–9]. 
Research has consistently demonstrated that training on health information technology can posi-
tively influence a provider’s willingness and ability to use EMRs [10, 11]. However, how to best train 
busy clinicians to incorporate and efficiently use an EMR remains an outstanding question. 

A variety of factors can influence EMR use, including the timing of training, how well training is 
targeting user needs, and accessibility of on-site support [12–14]. A growing body of research exam-
ines the benefits of different training approaches [13, 15–17], but most of the described methods are 
instructor-led. Instructor-led training (ILT) typically involves a computer lab and limited session 
dates. ILT can be expensive and time-consuming [18–20], and this ‘one size fits all’ approach falls 
short for some end users.

The eLearning method of EMR training offers the potential for long-term cost savings as com-
pared to ILT [19]. eLearning’ refers to user-directed online education, or the use of technology to de-
liver learning solutions with high levels of interactivity, flexibility, and communication [21]. Evi-
dence demonstrating the effectiveness of eLearning is growing [22], yet the experience of converting 
EMR training from an instructor-led to an eLearning approach has not been described in the litera-
ture. We examined the impact and return on investment of conversion to an eLearning format at our 
large academic medical center (AMC). 

2. Objectives
The system-wide implementation of the current EMR at The Ohio State University Wexner Medical 
Center (OSUWMC) occurred in 2011 [23], led by the organization’s Information Technology (IT) 
department. OSUWMC’s IT department includes a Training and Optimization team established to 
provide training for new end users, assist current staff in optimizing their EMR use, and ensure that 
end users remain current on evolving functionality. After the Go-Live event, this Training and Opti-
mization team redesigned and streamlined the organization’s EMR education approach. 

Under the revised ILT curriculum, providers new to OSUWMC experienced “layered“ EMR 
training. This curriculum started with essential content and continued with additional training 
based on the user‘s specialty. These ILT sessions were offered twice a month. 

We were onboarding an increasing number of physicians and residents with prior EMR experi-
ence. Many of these physicians were already familiar with the system in use at OSUWMC when they 
arrived for training. Therefore, we were challenged to modify our training to meet needs based on 
varying levels of prior system experience. 

 eLearning introduces the ability to meet learners where they are by delivering content dependent 
on learners’ demonstrated EMR competency. We hypothesized that a transition from ILT to eLearn-
ing would increase user satisfaction and reduce training time, freeing more time for revenue-pro-
ducing patient care.

3. Methods
This case study was conducted at The Ohio State University Wexner Medical Center (OSUWMC), 
an AMC comprised of six hospitals, two campuses, and 46 outpatient sites in Columbus, Ohio. Close 
to 24,000 staff members utilize the EMR system, including approximately 1,100 attending phys-
icians, 800 residents and 600 advanced practice professionals (APPs). All of these physicians and 
APPs recently transitioned from ILT to eLearning for the training required prior to obtaining access 
to OSUWMC’s electronic medical record.

We designed our ILT using a competency-based approach, requiring learners to demonstrate 
knowledge about and skill in using the EMR. This foundation created an easier transition from ILT 
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to self-paced eLearning. We also designed workflow and scenarios into our ILT to enhance transfer 
of training to patient care. In the transition to eLearning, we identified a set of eLearning Develop-
ment Principles (▶Table 1) to ensure an experience that flows and engages learners.

 Development of eLearning requires specialized skills that are different from those needed for ILT 
development. We did not hire any new team members. Instead, we identified new roles and dedi-
cated staff time to developing expertise in these roles (▶Table 2). 

Our eLearning curriculum design is modular. Each curriculum has a set of courses and each 
course has a set of lessons, making it easy for first time learning and subsequent review of specific 
topics. Courses are taken in workflow order. Each lesson is designed to teach EMR functionality and 
application in a typical scenario for a role (i.e. ambulatory or inpatient clinician). Lessons allow 
learners to interact with the content as if they are in the live EMR. Knowledge assessments are inte-
grated into each course to ensure that progress within a curriculum is based on demonstrated know-
ledge. Additionally, learners are required to demonstrate their knowledge in a competency assess-
ment during a 1:1 onboarding session with a trainer. The competency assessment process is the 
same as for ILT. 

It was essential to create a structured eLearning design/development process that allowed for ac-
curate conversion of a large number of classes in an efficient, economical manner. Our process in-
cluded five steps.

Step 1: Analysis
In the first phase of each class conversion, we restructured ILT content to align with our eLearning 
Development Principles (▶Table 1). The deliverable was a design approach document that mapped 
classroom topics to eLearning courses and lessons. Most classes mapped to between three and five 
eLearning courses.

Step 2: Design and Storyboarding
The eLearning Developer worked in close collaboration with the Principal Trainer, or content 
owner, to convert classroom content to visual storyboards for each lesson. A storyboard template 
provided a standard construct for developers and trainers to use in the design of each lesson while 
allowing for creativity in the presentation of content. Using the storyboard template for each lesson, 
the eLearning developer proceeded through six activities:
1. Follow a classroom script in the EMR to take screen shots;
2. Insert the screen shots in a Microsoft PowerPoint document;
3. Lay out the text for each slide, including important notes and callouts;
4. Look for opportunities to introduce learner engagement activities;
5. Work with the Principal Trainer to finalize each storyboard; and
6. Save final screen shots for production in Adobe Captivate.

When a storyboard draft was complete, the Principal Trainer, Project Manager, Instructional Design 
Lead and Technical Editor reviewed the draft for quality. They evaluated the content and ensured 
adherence to design principles and eLearning standards. 

Step 3: Interactive Lesson Development 
Once the storyboard was approved, eLearning developers converted it to Adobe Captivate, where 
the lessons came to life. Developers used a Captivate template that set design standards for all inter-
active demos.

 When the Developer completed a Captivate file, the Principal Trainer, Instructional Designer and 
Technical Editor conducted a review to confirm that all content was transferred accurately from the 
storyboard, and the interactive demos were operating correctly. 
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Step 4: Course Development

When all of the interactive demos were complete, the Instructional Designer used Lectora to publish 
each course for use in a Learning Management System (LMS). The Lectora portion of each course 
includes information about audience and objectives, a menu of interactive demo lessons, and assess-
ment. 

As part of course development, the Principal Trainer designed assessment questions, including 
both multiple choice and scenario-based questions that test learners on applying what has been 
learned. Our assessments require learners to answer 80 percent of questions correctly to pass. If 
learners do not achieve 80 percent, they can review the course and attempt the assessment again 
until they pass. A course is ready for deployment after a final quality assurance checks by a subject 
matter expert, instructional designer, technical editor, and an expert in the EMR software system in 
use (Epic™).

Step 5: Deployment
New clinicians were enrolled in the curriculum via the LMS. For the first several months after de-
ployment, we had clinicians complete eLearning in the classroom to make sure the courses worked 
as intended. The Principal Trainer facilitated these sessions to troubleshoot any issues that emerged. 
Once we were confident in the eLearning curriculum, we developed instructions so that clinicians 
could complete courses from any location, any time, using the password-protected LMS. Clinicians 
are able to call the Medical Center help desk with questions. Technical eLearning/LMS issues are ad-
dressed by the first line help desk staff, and content issues are routed to an on-call trainer. 

During the initial rollout, several issues emerged related to coordination with approximately 100 
staff across the medical center with responsibility for onboarding providers. We had to assure that 
these staff knew who to contact at the Training Center to have modules assigned to new providers, 
and that the Training Center staff had a detailed decision tree in place to accurately assign the cor-
rect training to providers based on their specialty and practice locations. Onboarding staff were also 
educated on the need to schedule time in the providers’ first days of clinic for 1:1 onboarding 
sessions and competency assessment.

4. Results
All new providers now use eLearning instead of ILT for EMR training. The new structure for basic 
provider training consists of four curricula: Basic, Standard, Specialty, and Personalized Content. 
The online structure allows users with previous EMR system experience to test out of Basic Content, 
saving physician time and organizational resources. 

The cost of converting a course to eLearning quickly adds up, in our case, quickly exceeding an 
investment of $40,000 to $50,000 for the primary provider eLearning curriculum. However, the po-
tential for savings comes from reduced non-productive time that clinicians spend in classroom 
training [19].

To maximize our return on investment, we were selective about where to invest in conversion of 
ILT to eLearning. Some classes continue to be taught in person due to specialized content, or be-
cause the class impacted so few users that investment in development time could not be recuperated. 
In deciding where to implement replace ILT with eLearning, we considered the volume of staff 
trained, the hourly rate of affected staff, and EMR workflow stability.

 We train approximately 400 high hourly rate providers (physicians and advanced practice profes-
sionals) each year. Hours gained can be applied to revenue-producing activity, making our provider 
classes good choices for eLearning conversion. Our first eLearning courses showed a significant re-
duction in training time compared to the ILT format (▶Table 3). Because eLearning is self-paced 
and can meet providers where they are, providers completed training via eLearning approximately 
45% faster than classroom training. Given the volume of new providers in our organization, these 
time savings can be easily translated into additional patient care time and a significant revenue op-
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portunity. This conversion also enabled us to return time to our trainers for 1:1 end user optimiz-
ation work. 

Our standard practice is to survey learners after ILT, and we continue to obtain feedback after 
eLearning courses. In addition to the return on investment, it is important that providers like the 
eLearning format. Learners were surveyed upon completion of the eLearning on how we could im-
prove the training experience. Responses were positive overall, with providers reporting that 
eLearning was comprehensive and easy to navigate. Providers with previous experience using our 
EMR found the self-paced format especially beneficial because it allowed them to move more 
quickly or test out of training. A few clinicians noted that they would like to be able to ask questions, 
which is not directly possible within the LMS. We also noted that the hands-on practice exercises, 
when not programmed as requirements for module completion, were sometimes being neglected. 
Our developers are working to address these challenges in future eLearning updates. 

5. Discussion
 Successful conversion of our provider trainin from ILT to eLearning took considerable planning and 
resources. The goal was to deliver a high-quality product that would support our providers with 
practical EMR training in less time. The literature on continuing education in the health professions 
has shown that online format can be just as effective at achieving learning outcomes as classroom-
based instruction [24, 25]. The flexibility of the online format is valued by busy clinicians [26–28]. 
We noted additional positive impacts on the organization as a result of this conversion, including 
time savings. 

 Many new clinicians arrive at OSUWMC with experience using the same EMR at other agencies. 
It is important to minimize onboarding time so clinicians can be productive as soon as they are on 
site. Completing training remotely via eLearning, even before arriving at our facility, allows clini-
cians to begin patient care earlier. 

6. Conclusions
Converting provider training to eLearning impacted our organization in three major areas. First, 
our providers now spend less time in class and can learn through personalized, self-paced lessons. 
Learner satisfaction increased with this delivery method, which has also created a positive image for 
our organization during provider onboarding. Second, our Training and Optimization staff are out 
of the classroom and have time to provide more on-site end user optimization. Finally, at the organ-
izational level, the return on our investmet in conversion was robust, reflected in both time and cost 
savings. Clinicians spend less time in training and more time in clinical roles.

Our eLearning development process will continue to be refined. We are currently pursuing the 
conversion to eLearning for other clinical roles. We plan to make our next conversion decisions 
based on the criteria we have established for return on investment and adherence to our eLearning 
Development Principles. 

Multiple Choice Questions
1. In changing from ILT to eLearning, what are the key factors for an organization to include?
a) A structured development and QA process
b) Focus conversion effort on small specialty classes for maximum benefit
c) The need to cover all policies and procedures in the training
d) The importance of outsourcing the development process

Correct answer: A – While there are many benefits to eLearning, development of eLearning mod-
ules can be expensive and time consuming. The cost of poor quality, in terms of rework and/or in-
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correct training, is high and should be avoided. A structured development and QA process can as-
sure that eLearning modules are high quality and correct.
2. Why would an organization consider switching to eLearning?
a) Assure that training is “one size fits all”
b) Assure that all learners complete training on site
c) Reduce training time due to self-paced nature
d) eLearning development is quick and inexpensive

Correct answer: C – Self-directed eLearning allows learners to complete training at their own pace, 
allowing those who have had experience with this particular software to go through the material 
more quickly, and those who need more time can complete it at their own pace without feeling 
rushed.

Clinical Relevance Statement
Converting provider EMR training to an eLearning format has the potential to increase learner sat-
isfaction while yielding considerable savings to the organization in terms of cost and clinical time 
savings.

Conflicts of Interest
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Table 1 Development Principles for eLearning Success

Guiding eLearning Principles

Make sure there is consistent presentation of material

Use a project management system for tracking development

Have leadership and operational support

Utilize a standard development process

Enforce stringent quality assurance reviews

Ensure staff have time, skills and software resources to be successful

Use a robust Learning Management System

Make smart choices about investments

Adhere to design requirements:
•  Standard style guides and templates 
•  No audio due to muted computers in patient care areas and sound maintenance considerations 
•  Short and digestible content, with no more than 30 minutes per lesson
•  Each course typically includes multiple lessons including guided and un-guided interactions

Table 2 Roles, Duties and Skill Sets Required for eLearning Oversight and Production

Role (% of Total Develop-
ment Time)

• eLearning Team Lead and Pro-
ject Manager (3%)

• Production Manager/ Instruc-
tional Design Lead (5%)

• Principal Trainer (11%)

• eLearning Designer/ Devel-
oper (78%)

• Technical Editor (3%)

Primary Duties

•Manages resources and overall project de-
liverables

• Project manages storyboard and Captivate 
production

•  Project manages quality review process
• Instructional design review of storyboards
•Maintains templates for storyboards, Capti-

vate and Lectora

•  Owns content
• Determines design approach for curriculum
•  Completes content and quality review of 

storyboards, interactive demos, final courses 
• Designs test questions, exercise assessments

• Designs storyboards 
• Uses storyboard blueprint, screen shots and 

Captivate to produce interactive demos
• Updates Captivate lessons per quality review 

until final version is accepted
•  Uses Lectora template to produce courses

• Owns writing standards
• Completes quality review of storyboards and 

Captivate files for standards adherence, struc-
ture and consistency

•  May develop storyboard and Captivate files 

Skill Set Required

• Project management

• eLearning design
• Instructional design
• Captivate development 
• Lectora development 

• Subject matter expert

• Storyboarding
• PowerPoint
• Captivate
• Lectora

•  Development and appli-
cation of writing stan-
dards

Table 3 Gains 

Who

Faculty

Residents

Trainers

1 Year Gain (hours)

700

920

450

Available for

Clinical Service (175,5 day clinics)

Clinical Service (230,5 day clinics)

Support and Optimization
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