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Introduction  
The daily work of a software engineer frequently includes the de-
sign and implementation of systems in non-software-engineering 
disciplines in interdisciplinary teams. However, software-enginee-
ring education often focuses on the theoretical concepts alone, 
ignoring the necessary skills to solve interdisciplinary tasks. 
We integrated three application-oriented verification projects to 
prepare students for these tasks in our master-module software 
verification. Subject of this study is the first open lab. 

We used a mixed-methods approach to evaluate both 
assumptions:
Document analysis 
Classification of the submitted models on their technical and  
content-related correctness into three categories 
unsatisfactory (C), satisfactory (B), and more than satisfactory (A).
A student survey 
Self-designed online questionnaire concerning the understanding 
and the level of difficulty of the open, application-oriented tasks 
and the understanding of theoretical contents:

Results & Conclusion
Almost all groups were able to apply key concepts of the lecture
to solve the open interdisciplinary problems and half of the 
groups were basically able to abstract and model the actual 
problem. 

Open Application-Oriented Labs
From a new interdisciplinary research project together 
with the medical technology, we derived an introductory 
exercise and five different modeling tasks on the subject 
of needle steering.  
All tasks require the implementation of a physical or mat-
hematical law. The students were asked to submit their 
models together with a documentation. 

The student survey shows
•  the application-oriented labs help students to understand the   

 key concepts of the software verification lecture, 
•  but correctly solving open issues in terms of interdisciplinary   

 contents is also a challenge for the students.
The results confirm both assumptions. 
Open application-oriented labs are one promising way to over-
come the bottleneck in teaching complex, interdisciplinary pro-
blem solving and also to awaken the interest in the underlying 
theory.

Assumptions
The application-oriented labs are a prototype of a new 
teaching approach to help students
•  to comprehend the key concepts of software  

 verification lecture,  
•  to understand the open interdisciplinary issue, to    

 abstract the actual problem, and to apply theoretical   
 key concepts to solve it.

Study Methodology

Statement 3:  I could easily understand the given tasks.
Statement 4:  The practical exercises helped me to understand
     the theoretical content.
Statement 5:  Solving an application-oriented task makes me
     more interested in the theory.
Statement 6:  I enjoy solving the task.
Statement 7:  It was easy to solve the task based on lecture and tutorial.
Statement 11:  I would appreciate to take more application-oriented
     tasks in the course.

This work was partially funded by the Hamburg University of Technology
i³ lab initiative (internal funding id T-LP-E01-WTM-1801-02),       Forschungs-
zentrum Medizintechnik Hamburg (03fmthh2017), and the German Federal
Ministry of Education and Research (BMBF) (grant no. 01PL16047).
Any opinions expressed here are those of the authors.


