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Abstract 
CASEPORT 1 makes available extensive collections of medical cases from various distributed first rank 
case-based e-learning systems to teachers, students and physicians in Germany. By unifying content from 
various sources, a critical mass for the integration of online case-based courses into undergraduate and 
postgraduate medical contexts is provided. To facilitate the cooperation between the different CASEPORT 
subsystems a technical integration concept for unified user-management, tracking of learners’ performance, 
etc. was developed. This paper shows the resulting structure of CASEPORT-components and the information 
flow between its components to achieve the intended interoperability. The integration of further learning 
systems was successfully demonstrated. In the future, the CASEPORT portal technology will be opened up 
for systematic and didactical content materials.  

1 Introduction 
Case-based learning has established itself as an essential part of medical education. The logistic limitations 
in the timely provision of learning with real patients to students with special regard to patient availability can 
partially be overcome with the use of virtual patients. Accreditation requirements ask US medical schools to 
document all patient encounters of their students with virtual patients as an appropriate substitute for real 
patient encounters [1]. Although several computer-based systems for learning with virtual patients were 
developed in the last years, the lack of a common case repository limited the integration of virtual patients as 
an educational enrichment into medical curricula. 
In CASEPORT thirteen German Medical Schools cooperate with the National Institute for Medical and 
Pharmaceutical Exams (IMPP) and the medical media-database MEDIANOVO 
(http://www.medianovo.org/) to build a common internet platform and to complete existing learning case 
collections to provide a broad coverage of important subjects in medical education. The CASEPORT project 
[2,3,4](http://www.caseport.de) aims at bundling existing resources and augmenting the inventory of 
available high-quality interactive cases to improve medical education. CASEPORT is, by design, open for 
the modular integration of further learning systems. A comprehensive content quality assurance and 
evaluation process is part of the CASEPORT workflow, which facilitates the integration of virtual patients 
into medical curricula. 
In CASEPORT well-proven learning systems are equipped with a common interface for sharing their 
learning content through an integrating web portal. Cases are represented with semantically inter-operable 
metadata in an XML (Extensible Mark-up Language) format. This approach of interoperability was 
successfully implemented in other contexts for medical information modelling [9,10]. 
 
An intuitive user interface allows the search for relevant learning content in the knowledge pool of all 
contributing systems. The target group of CASEPORT are students, teachers and course instructors, and 
physicians in residency and continuing education. Courses, across all involved systems can be created. 
Evaluation data of learners are centrally processed across all subsystems and users benefit from 
communication services like chat and newsgroups. 
 
 
 

                                                      
1 CASEPORT was developed under a national grant promoting „new media in higher education” from the German 

Federal Ministry for Education and Research (BMBF). 



Currently five learning systems are joined under the CASEPORT portal:  
• CAMPUS (University of Heidelberg/Heilbronn) [7] 
• CASUS (University of Munich) [8] 
• d3web.Train (University of Wuerzburg) [9] 
• Docs ´n Drugs (University of Ulm) [10] 
• Prometheus (University of Tuebingen) 

 
The following essential approaches to case-based learning are represented in the CASEPORT consortium: 
 
Table 1: Classification of CASEPORT learning systems 
Page-based training systems Simulative training systems Knowledge-based training 

systems 
The case author creates screen 
pages, navigation between these 
pages as well as questions and 
answers using multimedia and 
adding expert comments as 
required. With page-based 
interactive training systems 
authentic cases can be created 
with audience-specific didactical 
support concerning the 
diagnostic and therapeutic 
considerations of the learner 
(CASUS). 

The patient's findings and 
symptoms can be queried for 
decision support on demand. The 
learner can compare his 
decisions with those of an 
expert. Simulative systems, 
moreover, facilitate therapy 
management and show the 
effects calculated in a simulation 
(CAMPUS, Docs´n Drugs, 
Prometheus). 

The presentation of the case 
contents and the rating of the 
user's actions are created from 
declarative knowledge and case 
representations by means of a 
knowledge interpreter. Since 
these systems offer high 
flexibility but only limited 
presentation of the learning 
cases they can be well 
complemented with page-based 
systems  (Docs ´n Drugs und D3 
WebTrain). 

 
All CASEPORT subsystems have authoring components and web-based players, using either Java applets or 
JavaScript-supported HTML, run in common web browser applications. Each system enables medical 
experts to create cases with a specific didactical structure and gives appropriate support in case creation - 
unlike standard authoring-tools like Macromedia Director. Thus, teaching content can be quickly created and 
modified as the state-of-the-art diagnosis and treatment for a disease changes. 
Prometheus was integrated in the CASEPORT system by using the precompiled libraries within a single 
workday when the project was almost completed. 
 

2 CASEPORT workflow 
 



 
Figure 1: CASEPORT workflow 

 
The CASEPORT workflow (see figure 1) starts with the creation of teaching cases by medical experts in the 
associated learning systems. Complete and reviewed cases will then be registered along with extensive 
metadata like author, institution, diagnoses, chief complaints etc. with the CASEPORT portal via an 
application programmers interface (API) which is not visible to the case author. Afterwards certified 
CASEPORT users, students and teachers, have access to the cases in the CASEPORT search component 
through their metadata characteristics. 
 
Selected cases with common learning goals can be combined into a course and thus be made available to a 
predefined group of students. 
 

3 Technical description 
 
Technically, the associated learning systems register complete and reviewed teaching cases plus their 
respective metadata (author, institution, diagnoses, chief complaints etc.) with the CASEPORT portal via a 
SOAP (Simple Object Access Protocol) interface. After registration, certified CASEPORT users, students, 
and teachers can look up the cases in the CASEPORT search component by their metadata characteristics. 
 



3.1 Metadata annotation 
In addition to the case data, i.e. information that is presented to a user of a CBT 
system when a learning session is started, cases contain additional metadata. 
These annotate the case in terms of meta-information, e.g. information 
describing the author of the case, the contained diagnoses, the learning goals and 
objectives or embedded media-types. This kind of information is not shown to 
the user in a training session, but can be used to identify appropriate cases for a 
certain educational context. When cases of several CBT systems are joined to 
form one case base, each case should be converted to a standard representation, 
or to use a common core case description format. In CASEPORT the latter 
approach was chosen due to the problem of integrating the original cases of 
various CBT systems with heterogeneous case representations: A case of a CBT 
system is represented by the CpCase class (CASEPORT case), which consists of 
metadata including a URL to the real case. When an author wants to register a 
case to make it available through CASEPORT, it must be annotated with the 
appropriate metadata. This common scheme enables search for cases crossing 
the system-to-system gap. In addition, using an elaborate metadata system, we 
provide for highly differentiated search queries. 
 
A CpCase object uses several items of metadata, which are presented in chapter 
1. The metadata is used in the following contexts: 

• searching for cases, 
• (search-) result presentation, 
• enabling/restricting access to certain cases. 

Metadata items that are available for searching the case database (column 1) can 
be entered into the CASEPORT search form to allow complex queries of the 
case base. 
 
The results of a search can be viewed in different ways: In the summary view, 
the search results are presented showing only selected metadata items marked 
with '+' of Table 1, column 2. Nevertheless, the detail information view of each 
case will contain all the metadata listed in Table 2, column 2 (marked with '+' 
and '++'). For the web services retrieving the cases (CaseManager), as well for 

verbalization (TerminologyManager) of certain elements of the case’s metadata, e.g. diagnoses and main 
symptoms Axis SOAP (http://ws.apache.org/axis/) was selected to invoke the respective web services. 
 
We use two items for access control (cf. table 2, column 3). The item 'Access authorization' which has been 
determined by the case author restricts cases to certain user groups. So, a case can be classified as a public 
'demo' case, or it can be made available to all registered or only to certified users. Access to a case is also 
determined by its review status: Only reviewed cases are available for presentation. This allows for a fine-
grained and flexible access scheme in the CASEPORT portal. Authorization for presentation and general 
access to a case is determined by a collaboration of several web services, i.e. the CaseManager, the 
SessionManager, the AccountManager and the CourseManager web service. 
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Authors + +  
Access 
authorization  + + 

Case title + +  

Comment  ++  
Date of last 
revision + ++  

Diagnoses + ++  

Domains + +  

Duration + ++  

Learning system + +  

Learning target + +  

Main symptoms + +  

Publication title + ++  

Review State   + 

Short info + +  

Target group + ++  
Tentative 
diagnoses + ++  

Used media (e.g. 
pictures, video, 
sounds, etc.) 

+ +  

Table 2: Metadata and 
its context of usage 



 
 

Figure 2: The CASEPORT search interface 

3.2 Services 
 
Since the learning systems contributing to CASEPORT are quite heterogeneous concerning case structures, 
their integration required careful planning and thorough specification of all interfaces for data exchange. 
The CASEPORT system defines several services, which are partially dependent on each other. 
Communication between these services is done using the generic, network-based protocol SOAP 2. SOAP 
allows remote method calls and transfer of application objects using an XML-based syntax. This bears 
several advantages: Since the protocol is specified in XML, it is completely independent of the platform or 
programming language utilized. In addition, the text-based nature of XML allows the transfer of requests and 
responses to be encapsulated in HTML documents, reducing the problems with firewalls. 
 
The basis of CASEPORT comprises six services (see figure 3):  
(1) The account manager holds user account data. It allows creation, retrieval, modification, and deletion of 
user accounts. The database backend, currently employing an LDAP server, can be easily exchanged without 
modifying the external interface. 
(2) The case manager is a database holding information on all cases of the participating learning systems. 
The interface allows both querying for cases and push update of the database by the learning systems. A 
detailed description of the case metadata can be found below. 
(3) The course manager depends on both of the previously mentioned services. It allows teachers to select a 
number of learning cases and assembling them in a course unit, which access may be granted to specific 
users only. Alternatively, users may register for courses themselves. The course manager data is held in a 
database backend. For student access to the courses, the course data is exported to the learning management 
system ILIAS as described in more detail below. 
(4) The session manager keeps track of logged in users. When a user logs on the CASEPORT system, he or 
she is assigned a unique session token. This token is used for identification within the whole CASEPORT 
system. By utilizing the interface of the session manager, learning systems attached to CASEPORT may 
check the authenticity of a user; this provides a single-login semantic within CASEPORT and all affiliate 
systems. 
(5) The feedback manager allows the learning systems to send the learner’s achievement to the CASEPORT 
server, which stores this data for evaluation purposes.  

                                                      
2 SOAP is a W3C standard available at http://www.w3.org/TR/SOAP/ 



(6) The terminology manager provides an interface to a medical thesaurus and terminological hierarchies, 
which are utilised for comfortable browsing and searching of the data stored in the case manager. 
 

 
Figure 3: Overview of CASEPORT components 

 
The interaction needed to allow a learner to start a case is depicted in figure 4. If the learning system wants, 
in addition, to display the name of the user, it must interact with the AccountManager. (Feedback of the 
learner's achievements using the FeedbackManager is not shown.) 
 



 
Figure 4: Student scenario 

 

3.3 Collecting feedback for learning sessions 
When the student ends his or her lesson, the CBT system must inform the LMS about this event. For this task 
CASEPORT provides the FeedbackManagerClient. The CBT system creates a feedback object, sets the 
appropriate data fields, and uses the FeedbackManagerClient to send this feedback to the FeedbackManager 
web-service. The web-service, in turn, returns a feedback return object (FRO), which is returned to the CBT 
system (see figure 5). Currently the FRO only provides a URL to the location, which the CBT system should 
open when the learner finished the learning unit. 

 
Figure 5: Scheme of the CASEPORT feedback process 

 
We tried to achieve as much conformity to the SCORM (http://www.adlnet.org/) run-time environment 
(AICC CMI, see http://www.aicc.org/) data model as reasonable, but not all of its mandatory elements make 
sense in the CASEPORT environment. Since most of the participating CBT systems do not provide the 
ability to pause and resume the handling of a learning case, we decided that CASEPORT currently doesn’t 
need this functionality. Thus the elements ‘cmi.core.lesson_location’, ‘cmi.core.launch_data’ and 
‘cmi.core.suspend_data’ are dispensable. Cases are used in two ways: As stand-alone cases and as part of a 
course. In the former case the session time always reflects the total time; in the latter a differentiation of 
session time and total time may be used so that total time represents the time used for all cases in the course 
and session time represents the time used for a single case.  
 
In table 3 CASEPORT feedback elements are mapped to the according SCORM elements. 



Table 3:  SCORM run-time environment (AICC CMI) data model vs. CASEPORT feedback data 
(+ marks mandatory elements,  * marks optional elements) 

SCORM Run-Time Environment 
(AICC CMI) Data Model 

Possible Mapping Layer CASEPORT Feedback Data 

cmi.core._children + 'student_id,credit,lesson_status, 
entry,score,total_time,exit,session
_time,comments,objectives' 

 

cmi.core.student_id + = 
cmi.core.student_name + ask AccountManager module for 

name of user identified by userId 
userId 

cmi.core.lesson_location + not applicable in CASEPORT 
context  

cmi.core.credit + = credit {'credit', 'no-credit'} 
cmi.core.lesson_status + = lessonState 

{'passed', 'completed', 'failed', 
'incomplete', 'browsed', 'not 
attempted'} 

cmi.core.entry + = entryType  
{'ab-initio', 'resume', ''} 

cmi.core.score._children + ''  
cmi.core.score.raw + score is split into 'correctness' and 

'autonomy' objectives  

cmi.core.total_time + same as cmi.core.session_time  
cmi.core.exit + = exitType 

{'time-out', 'suspended', 'logout', 
''} 
dateStart cmi.core.session_time + = 
dateEnd 

cmi.suspend_data + 
cmi.launch_data + 

not applicable in CASEPORT 
context  

cmi.comments * = comment 
cmi.objectives._children * 'id, score'  
cmi.objectives._count * 2  
cmi.objectives.1.id * 'correctness'  
cmi.objectives.1.score._children * 'raw,min,max'  
cmi.objectives.1.score.raw * 
cmi.objectives.1.score.min * 
cmi.objectives.1.score.max * 

= rating (1.0; 6.0) 

cmi.objectives.2.id * 'autonomy'  
cmi.objectives.2.score._children * 'raw,min,max'  
cmi.objectives.2.score.raw * 
cmi.objectives.2.score.min * 
cmi.objectives.2.score.max * 

= helpUsage (0.0; 5.0) 

 no correspondent in AICC CMI 
Data Model caseId 

 

3.4 Integration with the open source LMS 'ILIAS' 
The ILIAS e-learning platform (http://www.ilias.uni-koeln.de) offers a built-in functionality to manage 
students and run courses. Communication tools, like discussion groups and online chat, are also part of the 
ILIAS platform. The underlying idea of the CASEPORT approach is to reuse this existing functionality and 
to integrate courses that consist of several medical teaching cases into the ILIAS platform so that both 
projects benefit.  
The three main aspects that had to be considered during the implementation of CASEPORT courses in 
ILIAS are shown in table 4. 



Table 4: Main aspects of the integration of CASEPORT and ILIAS 
ILIAS CASEPORT 
The content of a course is stored in a learning unit 
that consists of a set of HTML-pages. The HTML 
pages themselves are stored in the ILIAS 
database. 

The content of a course is stored in a set of 
teaching cases that may belong to different case-
based training system. A teaching case contains 
interactivity provided by a separate application in 
the web browser interface. 

ILIAS has its own user database, however, 
external authentication is possible. 

CASEPORT has an LDAP directory for user 
authentication. The LDAP directory is accessed 
by the CASEPORT SOAP interface. 

Courses are administrated using the graphical user 
interface of the ILIAS platform. 

Courses are administrated in the CASEPORT 
course database using the CASEPORT course 
manager knowing about the teaching cases 
available in all associated systems.  

 
 
In order to unify these aspects, several interfaces had to be developed: 

• User data interface 
When a user logs on, ILIAS must authenticate the user against the CASEPORT database (the user 
data from the CASEPORT database). The user's data must be transferred to the ILIAS database or if 
it is already present it must be synchronized. User data in the ILIAS database is only used for 
display. Changes must be made in the CASEPORT component for user management.  

• Case launch interface 
ILIAS must be able to launch learning modules (teaching cases) in external applications via a user-
specific URL. Session information has to be passed to the case-based training system, so that 
CASEPORT users aren’t required to log in again. To achieve this goal the session token and the 
content identifier are encoded in a template URL for each associated learning system. The targeted 
system can then check if the user who initiated the session is allowed to access the desired content. 

• Course administration interface 
Course creation is dealt with in CASEPORT because only CASEPORT knows about the teaching 
cases available in all learning systems. If a course is created in the CASEPORT database it must be 
transferred to the ILIAS database. Therefore we constructed an API, that can be used for the creation 
of learning units in ILIAS and for ILIAS course management 

 
All these interfaces have been developed using SOAP (Simple Object Access Protocol) to communicate 
between the CASEPORT components written in Java using the Axis library and the ILIAS components 
written in PHP using the NuSOAP library. 
 

4 Content development and curricular integration 
Content development is mainly focussed on non-operative clinical subjects: Internal medicine paediatrics, 
psychiatry and neurology. The distribution of the learning cases to the clinical subjects by September 2004 is 
shown in figure 6. Each content development consortium consisted of two or three teams from different 
medical faculties. Clinical experts were supported by „knowledge engineers' from the targeted learner 
groups: The knowledge engineers were responsible for the collection and processing of case related materials 
including images and AV-clips. They also composed a draft case in the respective online authoring system in 
order to save expert time and adapt the cases to an appropriate level of learner expertise. The role of experts 
was the critical surveillance of the knowledge engineers and regular reviews of their own cases as well as of 
the ones developed by their colleagues within a consortium. 
 
 



 
Figure 6: Standard search with case count in the specific subjects 

 
Curricular integration of cases depended upon the local needs of the participating faculties. Cases or courses 
with a selection of cases were used as a supplement to lectures, for the preparation of seminars or other small 
group teaching setting or for independent self-study. Evaluation data was used for feedback for the involved 
faculty members in a formative and summative way, as cases were also used for examinations in controlled 
settings. 

5 Discussion 
CASEPORT has succeeded in establishing a distributed common infrastructure and common interfaces for 
major medical case-based learning systems in Germany. The case-database has met both students´ and 
teachers´ demands after minor adaptations of the metadata structure. Some improvements were also 
necessary concerning the performance of the case search function, because of the loose coupling to the 
terminology database. 
In the future we expect additional case-based training systems to join CASEPORT, as it was recently 
demonstrated with the Prometheus system. Since CASEPORT deals only with case-based content, it is 
intended to also integrate links to systematic and didactical content materials like textbooks, literature 
databases, and other online teaching materials – a functionality already present within the ILIAS LMS. An 
English version of CASEPORT is under development for the integration of further content materials, 
learning systems, and user communities.   
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