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ABSTRACT
Introduction: Online learning media are increasingly being
incorporated into medical and dental education. However,
the coordination between obligatory and facultative teaching
domains still remains unsatisfying. The Catalogue of Interactive
Learning Objectives of the University Clinic of Mainz (ILKUM),
aims to offer knowledge transfer for students while being mindful
of their individual qualifications. Its hierarchical structure is
designed according to the Association for Dental Education in
Europe (ADEE) levels of competence.
Materials and methods: The ILKUM was designed to establish
a stronger interconnection between already existing and prospective learning strategies. All contents are linked to the current
lectures as well as to e-learning modules, e.g., clinical case
studies and OR videos. Students can conduct self-examinations
regarding specific learning objectives. Since 2007, ILKUM has
been developed and analyzed regarding its acceptance among
dental students.
Results: These improved e-learning techniques foster time and
location-independent access to study materials and allow an
estimation of the knowledge achieved by students. Surveys of
our students clearly show a large demand for upgrading ILKUM
content (89%; n = 172) with integrated self-testing (89%; n = 174).
In parallel to the advancement of our e-learning offering, a portion
of internet-based learning is constantly rising among students.
Conclusion: The broad acceptance and demand for the development of ILKUM show its potential. Moreover, ILKUM grants
fast, topic-oriented querying of learning content without time
and locale limitations as well as direct determination of the
individually needed knowledge conditions.
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INTRODUCTION
In the past, education of dental school graduates largely
occurred by means of textbooks, handouts, and notes
taken during courses. In recent years, students have been
increasingly exposed to e-learning techniques. Onlinebased learning is predicted to become a successful, revolutionary method of education. It has been shown that
a significant percentage of higher educational institutes
believe that online learning is crucial to their long-term
strategy.1-4 However, many of the present methods not
only fail to satisfactorily combine the facultative and
obligatory tutoring options, they also fail to meet the
professional performance requirements.5 Due to these
shortcomings, the current e-learning methods are still not
considered to be the primary medium for higher education.6 e-Learning media provides an impressive number
of teaching options, but as a general precondition for them
to be optimally effective, they all must be integrated into
already existing training concepts.
This notion is supported by the Association for
Dental Education in Europe (ADEE), which developed a
draft called “Profile and Competences for the European
Dentist – Update 2009.”7 The guidelines subdivide the
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teaching schedule for dental education into three ascending competence levels:
• Level I: “Be familiar with”: The student must be aware
of basic theoretical knowledge, but no practical skills
are required.
• Level II: “Have knowledge of”: In addition to sound
theoretical knowledge, basic practical experience as
well as basic practical capabilities are required.
• Level III: “Be competent at”: The student must possess
strong theoretical and practical knowledge.
The acceptance of a newly offered teaching technique
also requires a convincing balance between the teaching
content offered by lecturers and the performance needs
of the students. Our aim was to establish an interactive,
multimedia learning catalogue named ILKUM, which
would optimally combine course content and performance requirements. The teaching content is represented
systematically in order to make navigation easy within
the spectrum of learning objectives. Moreover, each
learning unit is assigned to a semester-based proficiency
level, contributing to the student’s self-directed learning process. In a second step, the acceptance of ILKUM
among the students was assessed.

Materials and mETHODS
Implementation of ILKUM
The current teaching concept of our department can be
described as follows. General topics of oral and maxillofacial surgery are taught in a problem-based and clinicalcase-oriented manner during the main lecture. Overall,
emphasis is put on small student groups, which receive
enhanced instructions during practical surgery courses
that include training in essential technical skills. These
lectures are electronically recorded and made available
as problem-orientated learning intranet lectures. This
provides time and location-independent access to the curriculum for the students. Interplay of the four essentials:
1. case-oriented clinical courses,
2. e-learning modules,
3. small student groups, and
4. e-examination/lecturer evaluation
creates the best possible learning and teaching environment. This approach introduces an interdisciplinary
concept, promoting quality assurance particularly with
respect to practical aspects during clinical education.
An interactive e-catalogue of learning objectives for
the medical discipline “Oral and Maxillofacial Surgery”
was established. The e-catalogue is a rigorous presentation of learning objectives according to the predefined
catalogue specifications and is produced with consideration of the individual level of training. The levels
of competence follow the standards set by the ADEE,

966

and the underlying learning objectives are structured in
modules within clinical topics.
The interactive content of the learning objectives catalogue is linked to the corresponding lectures and electronic
learning modules. For all topics, the relevant literature
(original articles, reviews, case reports) is added to provide
a deeper insight into the specific subjects of clinical interest.
Due to the ever-changing nature of medical knowledge, continuous updating of the databases is conducted
in close cooperation with both students and lecturers to
constantly improve user friendliness as well as up-to-date
medical knowledge. Furthermore, the modular design of
the learning objectives catalogue facilitates adaptations
and extensions at any time. An important direction for
future developments is to expand the databases to comply
with integrated and interactive examinations.
Security and privacy of personal data is ensured by
means of individualized, password-protected access
(encrypted connection) on the part of all users (lecturers, students, and moderators). No ethical was therefore
needed.

Evaluation of ILKUM
To evaluate the impact of our e-learning concept on the
students, we analyzed the acceptance of this kind of learning support among them. The acceptance and learning
strategies of all dental students since 2008 were evaluated
with an additional data sheet at the end of the semester’s
final exams. As well, at the end of the term, all dental
students (n = 175) in the clinical part were questioned
from 2008 up to 2010.

RESULTS
The following objectives were achieved by this educational project:
1. Coordination of dental curricula and the expected performance of students:
The discrepancy between course content and the performance requirements was minimized. For the first time,
an understandable, accessible catalogue for all students
was defined for oral and maxillofacial surgery.
2. Link between theoretical and practical aspects:
Strategies for theoretical teaching include differential
diagnostic guidelines, whereas strategies for practical
teaching include diagnosis-oriented symptomatology.
The ILKUM catalogue is believed to ultimately achieve a
more successful integration of these two teaching strategies. The clinical competence of the students is increased
by the problem-oriented presentation of our comprehensive clinical case collection.
3. Interdisciplinary and interconnection of teaching:
The catalogue of learning objectives offers the possibility
to directly create an interdisciplinary networking facility
with neighboring disciplines. The close association with
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the proposals of the ADEE allows increased mobility of
students within the European Union for a medium-term
time period. It also enables the adaptation of educational
developments in line with the Bologna process8 and in
association with the European Credit Transfer System.9,10
4. Improvement of teaching:
Students will develop individual teaching modules,
working in small groups with the evidence-based medicine seminars in dentistry. The use of mobile devices (e.g.,
iPads) enhances the focus on the principle of “Blended
Learning” within the context of small group teaching.
5. Quality management of teaching:
Our interactive catalogue has direct links to already
existing topics of course content and e-learning modules.
Through its modular architecture, it is possible to introduce
new teaching and learning media in dental and medical
education. Through the expansion of interactive selfmonitoring and continuous evaluation of knowledge by
e-examinations at the end of each clinical semester, a high
degree of quality assurance is achieved. This prospect is
always complemented by close cooperation with students.

6. Acceptance and learning strategies of the dental students
at our clinic:
Approximately 50% of all students think e-learning is
extremely reasonable; 40% like it, ~9% have doubts, and
1% are not interested (Graph 1). Around 90% of all students
would like the internet-based e-learning to be constantly
upgraded (Graph 2) and are highly interested in “e-selftesting” (Graph 3). The percentage of students using “internet-based learning” has been rising constantly (Graph 4).

DISCUSSION
The ILKUM catalogue enables students to inform themselves on the required level of competence and serves as
a guiding tool throughout their education. Beyond case
studies, ILKUM also allows access to specific course
content and provides interactive self-evaluation exercises
to assess knowledge levels. The ability to self-assess
one’s own competence is a crucial skill for all health care
professionals.11,12
By utilizing mobile devices, such as tablet computers
and smartphones, we intend to reinforce the learning

Graph 1: Students’ acceptance of e-learning

Graph 2: Students’ demand for upgrading e-learning

Graph 3: Students’ acceptance of e-self-testing

Graph 4: Percentage of students’ internet-based learning
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impact of small student groups in the strict sense of
blended learning. It has been well described that blended
team-based learning positively influences students’ attitudes toward learning.13,14 Moreover, the use of tablet
computers is believed to improve Objective Structured
Clinical Examination (OSCE).15,16
Since its introduction, the ILKUM platform has led to
an increased acceptance of internet-based e-learning by students in dental medicine. Currently, various departments
of the University Medical Center, Mainz, Germany use
the ILKUM concept and rely on the ILKUM architecture.
The structuring of the e-learning platform in terms
of learning objectives has promoted didactic discussions regarding the development of concepts in distinct
teaching fields. The University Medical Center, Mainz,
Germany participated in an ongoing nationwide debate
regarding a national catalogue of learning objectives, and
as a result, specific topics raised during this discussion
were incorporated into ILKUM.

CONCLUSION
e-Learning has been established as an essential tool to
improve dental and medical education within the last
few years. But information overload as well as the way
how computer-assisted learning can be better provided
for students is under continuous discussion. Based on
the concept of ADEE, we have developed an interactive
e-learning database focusing on the Dental Curriculum
(DC, Lernzielkatalog). In addition to the classical interactive construction, a modular level has been implemented
to improve the reconciliation between the DC and the
dental performance requirements.
The long-term goal of the ILKUM project is to be a
sustainable, important additional modality of teaching and
training for dental and medical students. Finally, the realization of this proposition should be achieved by embedding the catalogue in the “Regulations of Approbation”
for physicians and for dentists. In addition, the prospective postgraduate education, e.g., training for residency,
should and probably will rely on the ILKUM concept.
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