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IMPRESS

● A recently started EU-funded project aiming at improving 
students’ engagement in Software Engineering courses 
through gamification. 

● Sept. 2017 – Aug. 2020



Software engineering
● Customers want to have quality products
● Bosses want to make money
● Engineers want to build wonder



Teaching software engineering
● waterfall, iterative, agile 
● 14 UML diagram types 
● 23 design patterns
● over 80 refactorings
● ...



IMPRESS

● Can gamification improve the engagement in SE 
courses?

● Different level of gamification:

○ Gamified class room SE quizzes 

○ Serious SE education game

○ SE education games
● Two additional aspects: integrated analytics and 

AI/automation to reduce teachers’ effort.



Examples of SE education games

Pex (Microsoft) Code Defenders (IMPRESS)



IMPRESS case study: quality 
assurance

● Customers want to have quality product
● Engineers should not only “develop”
● They also need to test the modules they build
● ... and  invest in formalizing the modules’ 

specification 



Or shall we just leave it informal?



A lesson in writing formal specifications

● We can write simple expressions:

○ constants like 1,2,3

○ identifiers like x,y,Students

○ properties, e.g.  x.age, y.goal

○ e1 ⊗ e2 where ⊗ is + , - , * , = , > , ≥ , < , ≤ , ∈

● A simple formula is a simple expression of type Boolean



A lesson in writing formal specifications

● A formula is either:

○ a simple formula

○ ∀identifier∈simple-expression● formula 

○ ∃identifier∈simple-expression● formula )
● For example:

○ ∀x∈Students● x.age ≥ 16

○ ∃x∈Students● x.age = 16



A lesson in writing formal specifications



Let’s try something different....

kahoot.it



re-order the symbols, 
make something 

sensical



All students have the 
same goal.

(assume we have at least one student)



In production: FormalZ game
● a game to train student to write formal specifcations interpretable in 

Java
● will lean more towards the “engagement” aspect 
● https://git.science.uu.nl/impresshs/javawlp



IMPRESS future work

● Education quizzes and games for Software 
Engineering, experimenting with the balance 
between “seriousness” and “excitement”.

● Data analytics.
● Studying these innovations in actual class rooms.
● If you are interested: Tanja.Vos@ou.nl


