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Analysis of our Pre-E-Exam FP Course

Analysis of our Pre-E-Exam FP Course

Table 1: Excerpt from analysis results

Task | Learning Objective | Type
la K1, Ko, Ky snippet
1b Ki, Ko, Ky multiple choice
2a Ki, K>, K3 single choice, snippet
2b Kl, K2, 52, 53 code
3a Ki, K>, K3, Ky single choice, snippet
3b K1, K2, K4, 53 code
43 Ki, Ko text
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Realizatiol

Realization

Programming Tasks

Exercise

Translate the following function to an equivalent one that does not use List Comprehension.
getIndicesofUpper str = [i | (c,i) <- zip str [@..], isUpper c]

Notes

= You are given two files: The functions.hs file includes your implementation, the main.hs @ code snippet to test it.

+ You can compile and run your code by pressing the "Compile & Run" button.

» There is a 90 seconds cool down for compilation attempts, so consider to double-check your code before you try to
compile!

Task description

& mans | @ fncronsns

o O] & v [ W |
1 import Functions 1 module Functions where
:
:
main.hs functions.hs

Figure 3: Programming task
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Realization Programming Tasks

Realization

Programming Tasks

@ Inio [a mam‘ns] B funciions.ns

1 import Functions

2

3 main = print (getIndicesOfUpper "getIndicesOfupper”)

main.hs
@ | @ manns [@17] & nainrs | @ ncionsrs
1 module Functions where =
2 import data.Char Exercise
5
i getIndicesofUpper str = [4 | (c,i) < zip str [0..], isUpper <] funcion o an that does ot use List
s getindices0fUppex stx = (i | (c,4) < zip stz (0..], istpper <)
6
Notos

« You are given twio files: The functions.hs the nain.h totestit

+ You can compile and run your code by pressing the “Compile & Run” buton.

« Thereis a f 0 consider (o doublg
compie!

functions. hs Task description

Figure 3: Programming task
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Realizatiol

Realization

Programming Tasks

@ Info ‘ @ man s | @ functons s | *

1 module Functions where
import Data.Char

2

3

4 getIndicesOfUpper str = [i | (c,i) <- zip str [0..], isUpper c]
5

6

functions.hs

& manns | @ foctonshs @10 & ranrs | @ tncionsrs
Exercise 1 Do Funchines

Transtate the following function to an equivalent one that does not use List Comprehension. 3 main = print (getIndicesOfUpper 'getindicesOfUpper')

getindices0fupper str = [ | (c,§) < zip stx [0..], isUpper ]

Notes.

« You are given two files: The functions.hs file includes your implementation, the nain.hs a code Snippet to test it
Youcan Your code by pressing the " 3

N consider tyto
compie!

Task description main.hs

Figure 3: Programming task
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Realization Programming Tasks

Realization
Programming Tasks — Static Analysis of Student Code

Listing 1: Example of quicksort in Haskell!

quicksort :: Ord a => [a] -> [a]
quicksort [] = []
quicksort (p:xs) = (quicksort 1ls) ++ [p] ++ (quicksort gs)

where 1ls = filter (< p) xs
gs = filter (>= p) xs
Listing 2: Corresponding output of analyzer
{ "functions": [{

"name": "quicksort",
"patMatch": true,
"guards": false,
"listComprehension": false,
"hasIf": false,
"hasCase": false,
"args": [ "p", "xs" 1,
"calledFns": [ "quicksort", "++", "filter", "<", ">=" ],
"declaredFns": [ ]
Y

lhttps ://wiki.haskell.org/Introduction#Quicksort_in_Haskell

Ole Liibke How to Derive an Electronic FP Exam from a Paper Exam 01/12/23 6/9


https://wiki.haskell.org/Introduction#Quicksort_in_Haskell

Realization New Algorithm to Evaluate Proof Puzzles

Realization

New Algorithm to Evaluate Proof Puzzles

(a) Student A (b) Student B

Figure 4: Example of unfair grading with old algorithm

» Evaluation algorithm based on edit-distance between given and
correct solution
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Realization New Algorithm to Evaluate Proof Puzzles

Realization

New Algorithm to Evaluate Proof Puzzles

oyt |89 T T . S
100 | | R—
(a) Student A (b) Student B

Figure 5: No unfair grading with new algorithm

» Evaluation algorithm based on correct sequences with predefined
entry points
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Summary & Future Work

» Today: Glimpse of preliminary analysis, proof & programming tasks
> What else?

» Checking code snippets with regular expressions
> Flexibly generating suitable regular expressions
» General-purpose comment field for each task
> Evaluation

» Degree of automation

> Student view

> Examiner view

» Future:

» Improve awarding partial points
» Automatically generate most of the exam from a single literate Haskell
file with Markdown
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