
09.11.2021 | S. 1Lara Aubele, Leon Martin, Tobias Hirmer, Andreas Henrich – An Architecture for the Automated Assessment of Web Programming Tasks

Lara Aubele, Leon Martin, Tobias Hirmer, Andreas Henrich

ABP 2021

An Architecture for the Automated Assessment of Web

Programming Tasks



09.11.2021 | S. 2Lara Aubele, Leon Martin, Tobias Hirmer, Andreas Henrich – An Architecture for the Automated Assessment of Web Programming Tasks

◼ Motivation

◼ Related Work & Foundations

◼ Design Decisions

◼ Behind the Scenes

◼ Show Case

◼ Conclusion

Outline



09.11.2021 | S. 3Lara Aubele, Leon Martin, Tobias Hirmer, Andreas Henrich – An Architecture for the Automated Assessment of Web Programming Tasks

Motivation

„Implement a function that adds an h1-element reading

‚Success!‘ to the web page, if a button is clicked.“
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◼ even simple web programming tasks can have various solutions

◼ testing the effects of a script on an interface exceeds single units

Motivation

…
<div></div>
<button …>
Hier klicken

</button>
…

…
<div>
<h1>Success!</h1>

</div>
<button …>
Hier klicken

</button>
…

How can an architecture for the automatic assessment of 

web programming tasks be designed?
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◼ many providers address the learning of web programming, e.g.

◼ none of them meet all our requirements due to …

◼ … no support in adding own tasks

◼ … focussing on single-file level rather than realistic projects

◼ … missing availability on multiple devices

◼ … focus on unit testing [Ru06]

Related Work & Foundations
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Design Decisions – Why E2E-Testing?

…
<div></div>
<button …>
Hier klicken

</button>
…

Script of

Student

Success!

Hier klicken

◼ e.g. DOM manipulations only observable in 
browser-like environment

Success!

Hier klicken

◼ E2E tests specify the expected state of the
DOM that is compared to the students solution
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Design Decisions – Why Docker?

◼ Virtualizes the operating system and not the hardware

◼ Portability [Be14] and networking

◼ Extra layer of security (containerization) [Bu15]

◼ Executing code produced by users with low risk

◼ Tools like Docker Swarm allow for scalability

How can an architecture for the automatic 

assessment of web programming tasks

that combines E2E-Testing and Docker be designed?

[Doc]
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Behind the Scenes
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Initial steps:

◼ Create web page and tests

locally

◼ Write task in application

◼ Upload the created files

Show Case – Teacher View

[Cyp] 
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Show Case – Teacher View
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Show Case – Teacher View
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Show Case – Teacher View
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Show Case – Teacher View
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Show Case – Teacher View
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Show Case – Teacher View
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Show Case – Teacher View
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Show Case – Teacher View
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Show Case – Student View



09.11.2021 | S. 19Lara Aubele, Leon Martin, Tobias Hirmer, Andreas Henrich – An Architecture for the Automated Assessment of Web Programming Tasks

Show Case – Student View
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Show Case – Student View
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Show Case – Student View
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Show Case – Student View
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Show Case – Student View
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Show Case – Student View
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Show Case – Student View
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Show Case – Student View
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◼ JavaScript learning application for E2E testing

◼ Support for multiple components

◼ Docker Swarm for testing architecture

◼ Cypress as testing framework

◼ Tool for teaching but success depends on test cases

◼ Prototypical implementation (focus on architecture, not 

interfaces)

Conclusion
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◼ Limited number of packages for tasks

◼ High cost of maintenance & computational facilities

◼ Only prototypical implementation

◼ No white-box testing

◼ Assessment of approach

Limitations and Future Work
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Thank you!


