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Abstract 
At the medical faculty at the Ludwig-Maximilians University in Munich many E-Learning resources 
are available to students, but they are rarely implemented in a Blended-Learning scenario. To 
foster this, a Blended-Learning course following the Inverted Classroom (IC) model as part of the 
faculty development curriculum has been developed. An initial 10-day E-Learning phase was 
based on the following six modules: E-Learning and Blended-Learning basics, Learning Manage-
ment Systems, Virtual Patients, educational videos, the IC model and other E-Learning methods. In 
the following half-day face-to-face workshop the course participants applied their knowledge to 
common teaching scenarios. The course was well accepted by the participants and will be further 
developed and continued as part of the faculty development curriculum. 
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1. Background 
Blended-Learning is an effective combination of E-Learning material and face-to-face teaching, such as lectures 
or seminars (Garrison & Kanuka 2004). E-Learning means the use of electronic media and information and 
communication technologies for educational purposes. This includes numerous types of media such as text, audio, 
image, animation or video, and can be computer- or web-based learning (Kerres, 2013; Wikipedia). 

One form of Blended-Learning is the Inverted Classroom (IC) or Flipped Classroom model. It was first de-
scribed by Lage et al. in 2000, but only in recent years it was implemented in higher education. For example 
McLaughlin et al. describe the successful flipping of a pharmaceutics course (McLaughlin et al., 2014). The aim 
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of IC is a shift from passive learning during a face-to-face course to active learning fostering advanced skills 
such as analysis or synthesis. 

An IC scenario starts with a self learning phase which is intended to teach factual knowledge preparing for the 
following face-to-face course. This is in contrast to traditional face-to-face courses such as lectures where stu-
dents attend a course and afterwards complete the course topics at home.  

The self-learning phase most often takes place online and provides materials such as videos, podcasts and 
quizzes. The material can be assembled either by integrating resources provided by experts (e.g. a video on 
YouTube) or by ones’ own resources. For the latter approach there are no formal requirements, but typically the 
creation of the material can be done quickly and without great effort, e.g. by podcasting face-to-face courses or 
recording a presentation using a screencast program. 

This approach saves time for the face-to-face course, which then can be used to focus on applying and dee- 
pening the previously acquired knowledge (Bergmann & Sams 2012). 

E-Learning has been an important component in the medical curriculum at the Ludwig-Maximilians-Univer- 
sity (LMU) in Munich for many years. For example Virtual Patients (VPs) to teach clinical reasoning skills have 
been introduced successfully in the early 90s (Fischer et al., 1996). However, an integration of E-Learning re- 
sources in a Blended-Learning or even Inverted Classroom scenario, has not yet been implemented often. On the 
other hand many face-to-face courses, such as lectures are still taught in a traditional teacher-centered format. 

To foster the integration of Blended-Learning and E-Learning scenarios into the medical curriculum a 
Blended-Learning course for lecturers was developed. The course concept basically followed the IC model and 
demonstrated to lecturers the possibilities and educational benefits of such scenarios. 

2. Methods 
2.1. Course concept and implementation 
The Blended-Learning course has been developed at the Institut für Didaktik und Ausbildungsforschung in der 
Medizin at the medical faculty of the LMU. It was offered in November 2013 for the first time as part of the fa-
culty development curriculum. 

The course basically followed the IC model and consisted of two parts—a ten-day online course (self-learning 
phase) followed by a half-day face-to-face workshop to apply the knowledge taught in the online phase. The 
overall time needed to complete the course was calculated as seven hours (four hours self-study online, three hours 
face-to-face). Figure 1 shows the overall structure of the course including the topics covered in the online phase. 

2.2. Online Phase 
One week before the start of the online phase the participants received detailed information about the course ob-
jectives and activities and were able to get familiar with the learning management system (LMS) Moodle in 
which the course was implemented. They also were asked to briefly introduce themselves in the forum of the 
course. During the online phase a tutor was available to support the participants, who could post any questions 
or problems in the course forum. 

The online course was divided into six modules (plus summary), which were available throughout the ten-day 
period and could be freely navigated and repeated. The modules and the provided materials are described in de-
tail in Table 1. 

All modules provided further reading material and important terms were explained in a course glossary.  
The video lectures were captured and streamed with LMUCast, an easy video software to be used; educational 

videos were studio-like recorded and edited with Final Cut Pro. The online course was open-ended so partici-
pants could revisit the course any time after the course ended. 
 

 
Figure 1. Overall course structure and topics.                                                                 
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Table 1. Structure of the online course modules.                                                               

Module Approx.  
Duration (min) Topics Material 

Introduction & Basics 45 

• Course overview and Introduction 
• Basics: 
• E-Learning 
• Blended-Learning 
• Learning objectives and competencies 

• Four Video-Lectures 
• Three quizzes (11 questions) 

LMS (Moodle) 30 • Implementation strategies and examples • Two Video-Lectures 
• Two quizzes (10 questions)  

Virtual Patients (VPs) 30 • Basics about VPs 
• Integration into curriculum 

• Two Video-Lectures 
• Two Quizzes (five questions)  

Educational videos 50 • Planning and implementing educational videos 
• One Video-Lecture 
• Three Educational videos  
• Three Quizzes (14 questions)  

Inverted Classroom 60 • Basics 
• Implementation strategies for Inverted Classrooms 

• One Video-Lecture (Introduction) 
• 5 Open Educational videos  
• Two Quizzes (five questions) 
• Tutorial & Summary  

Other E-learning 
methods 10 • Introduction of E-Portfolio, Serious Games, 

Flashcards, Audience Response Systems. 
• Tutorial 
• Quiz (one question)  

Summary 25 • Information and preparation of face-to-face workshop 
• Evaluation  • Evaluation form 

2.3. Workshop 
During the half-day (3 hours) face-to-face workshop participants worked in small groups coached by a tutor and 
applied their knowledge to previously chosen scenarios. 

Each scenario described a common problem, e.g. heterogeneous knowledge of students attending a seminar. 
A framework was provided to assist the participants in working through the scenario. For example, it contained 
questions such as “which competencies are addressed in the described scenario?” or “which is the problem in the 
described scenario?”. 

The participants discussed possible answers to the problem applying an E-Learning or Blended-Learning ap-
proach and presented their solution to the group. The proposals were discussed by the participants and tutors. 
Finally there was a feedback round. 

2.4. Evaluation 
Following the online phase the participants were asked to anonymously complete a 43-item online questionnaire. 
The questions on a Likert scale (1 = totally agree, 5 totally disagree) and school grades (1 = very good, 2 = good, 
3 = satisfactory 4 = sufficient, 5 = bad 6 = very bad) were related to the provided modules, didactical and tech-
nical aspects as well as self-estimation of knowledge.  

Moreover participants could enter comments about what they liked and what could be improved. 
After the workshop participants completed a similar paper-based 36-item questionnaire regarding the overall 

course as well as structure, support and topics of the workshop. 
The anonymous log data of Moodle were analyzed to investigate the usage pattern of the course participants. 

All data were analyzed using Microsoft Excel. 

3. Results 
3.1. Course Concept and Implementation 
Eight lecturers enrolled for the course; seven (male: 5, female: 2) actively participated in the online part and 
six (male: 4, female: 2) attended the half-day workshop in November 2013. The effort for supporting the on-
line part included sending information and reminders through the forum, answering questions and preparing 
the groups for the workshop according to the preferences of the participants. 
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3.2. Online phase 
The summarized evaluation results of the online phase can be seen in Table 2. During the ten-day course the tu-
tor was contacted twice for minor technical issues, which were solved immediately. 

Analysis of the log data showed that six participants completed all provided material, one participant accessed 
the course, but did not work through the material. 

Five of these six active participants worked through the course towards the end of the 10-day time-span. One 
participant worked through the course material regularly during the 10 days. 

3.3. Workshop 
During the workshop two small groups with three participants each worked on a scenario and applied the me-
thods taught in the online course. The chosen scenarios were: 

1) A lecturer of a 90-minutes seminar realizes that he does not have enough time to teach all relevant content. 
2) In a bedside-teaching course a lecturer realizes that his students have good theoretical knowledge but have 

a substantial lack of differential diagnostic reasoning skills. 
For each small group a tutor was available to answer any questions. 

3.4. Final Evaluation 
The final questionnaire was completed by six participants. A summary of the results is shown in Table 3. 

Most of the comments of the participants were positive and emphasized that they especially liked the part 
about the IC model, e.g. “[I liked] that in the inverted classroom part experts in this area were involved”. 

The integrated quizzes were also rated as positive, however, criticism was voiced that some were too easy. 
 
Table 2. Summarized evaluation data of the online course (n = 6).                                                 

Module Average Rating (school grades, 1 = very good, 6 = very bad) 

E-Learning & Blended-Learning basics 1.3 

LMS (Moodle) 1.8 

Virtual Patients 1.7 

Educational videos 1.8 

Inverted Classroom 1.5 

Other E-learning methods 3.0 

Overall rating 1.7 

Question Average Rating (1 = totally agree, 5 = totally disagree) 

Using the learning management system was easy. 1.7 

I could answer the questions on the basis of the provided material. 1.5 

 
Table 3. Summary of the results of the evaluation of the online course and the workshop (n = 6).                        

Question Average rating (1 = totally agree, 
5 = totally disagree) 

A course about E-learning & Blended-Learning in medicine makes sense. 1.0 

The learning objectives of the course were clearly stated. 2.2 

The content was comprehensible. 1.5 

The required amount of time to complete the course was in accordance with my expectations. 1.8 

The scenarios for the workshop were adequate to apply my knowledge. 1.2 

The online course was a good preparation for the workshop. 1.3 

The splitting of the course in two parts (online and face-to-face) was successful. 1.2 

I feel comfortable integrating E-learning into my teaching activities 1.7 
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4. Discussion 
The evaluation results suggest that the course concept was well accepted by the lecturers. They appreciated es-
pecially the Blended-Learning concept consisting of the two parts. 

4.1. Online Phase 
The implementation of the modules followed different approaches appropriate to the delivered content. For ex-
ample the educational video module delivered the knowledge through comprehensive videos and the inverted 
classroom module combined external open resources provided by experts with basic captured screen casts. The 
online modules were on average rated with 1.7, only the presentation of the other E-learning methods was less 
favored. An explanation could be that this was the only module that did not provide any videos, but only text- 
based information. 

Surprisingly the Inverted Classroom module was well accepted by the participants (average rating 1.5); they 
even emphasized this in their comments and especially liked that (external) expert interviews were provided in 
this module. This is an indicator that the participants were willing to get involved with a new teaching method. 
However, due to the small number of participants we did not further analyze the evaluation data and more data 
is needed to confirm these initial results. 

Most of the participants did not work regularly during the 10 days, but completed all E-learning resources to-
ward the end of the online phase. This usage pattern is also typical for undergraduate medical students. For this 
target group a spaced activation of the E-learning resources (two virtual patients/week) led to a more balanced 
usage pattern (Maier, Hege, Muntau, Huber, & Fischer 2013). A review by Roher et al. concluded that such a 
spacing effect can improve long-term knowledge retention (Roher & Pashler 2010); accordingly the course 
concept is currently adapted to a two to three week duration with a sequential activation of the six modules. 

4.2. Workshop 
Overall the workshop was well accepted by the participants. 

At the end of the workshop participants were enthusiastic and requested that the course material should be 
available even though the course had ended. They were also strongly encouraged by the course instructors to 
stay in contact and ask for support when planning to implement a Blended-Learning course. However, since the 
end of the course, none of them re-visted the course or contacted the instructors. Reason for this could be the 
workload of the participants who have to fulfill clinical, teaching and research duties. But there also might be a 
lack of practical relevance, since the scenarios represent common problems in higher education, but might not 
reflect the particular challenge on which the lecturer is focused. Therefore we plan to further develop the course 
to encourage participants to bring in their own scenarios. Moreover a post-phase will be included to which the 
participants will be explicitly invited and supported in implementing their own Blended-Learning course into 
their curriculum. 

5. Outlook 
The overall Blended-Learning course concept has proven to be successful and well accepted in this first imple-
mentation. Therefore the course will be offered twice a year for a maximum of 12 participants per course as an 
integral part of the faculty development curriculum. 

Based on future evaluation results and usage patterns the course will also be further developed and improved. 
Ideas include the introduction of a post-course phase in which the participants will be asked and supported in 
implementing and integrating their own Blended-Learning concepts. Beginning with the next course in spring 
2014 we will implement a follow-up strategy to support and motivate participants to apply what they have 
learned to their curriculum. 
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