Explanation and crib sheet for the research test
We observe that novice programmers often have mental models of assignment and sequence. We have identified ten or eleven such models: for example, the conventional model is copy-and-overwrite right-to-left, but some students might think that assignment moves rather than copies, some might think it copy-and-add, some move-and-add, some might think it works left to right. Those three dimensions (copy/move, overwrite/add, RL/LR) give us eight models; then there is swap; then there are a couple of non-assignment models that we have observed: equality and ‘nothing changes’. 

There may be other models you have observed, in which case we’d like to hear about them.

The test is designed so that in the single-assignment questions every line corresponds to a recognisable model. A student who uses the same recognisable model in every answer can fairly be said to understand that model. Some students will be a bit less definite than that.

When we come to more than one assignment in sequence, things get more complicated. There is still only one conventional answer, but because of student models of statement composition. We know three – you may spot them when you are marking the answers or talking to the students and again, if you see new ones, please let us know. The conventional model is that A; B has the effect of A and then the effect of B. Another is a sort of parallel composition, and students with this model tick more than one box in their answer. The third is really weird: parallel composition in that all the assignments take place at once, but only the destination values are recorded in the answer.

Our research so far has shown that students who use the same model of assignment throughout all the questions, even if it’s the wrong model, have grasped the idea of mechanical execution and will do better than those who don’t seem to have a model. But investigations continue, because this is a controversial claim.

Answers are overleaf (though we’re sure you could easily work them out).

Richard Bornat and Saeed Dehnadi

PS. We need to analyse the scripts, so please don’t mark in the tick boxes. If possible, put your marks on the right of the page, or in a contrasting colour.

Q1. a=10, b=10 (first answer)

Q2. a=20, b=20 (fifth answer)

Q3. big=10, small=10 (fifth answer)

Q4. a=10, b=10 (second answer)

Q5. a=20, b=20 (third answer)

Q6. a=20, b=30, c=30 (twelfth answer)

Q7. a=7, b=7, c=7 (fifth answer)

Q8. a=3, b=5, c=3 (fifth answer)

Q9. a=3, b=3, c=3 (seventh answer)

Q10. a=5, b=5, c=5 (n-3 answer)

Q11. a=7, b=5, c=5 (n-2 answer)

Q12. a=7, b=7, c=3 (n-2 answer)
