Stichting NIOC

Stichting NIOC en de NIOC kennisbank

Stichting NIOC (www.nioc.nl) stelt zich conform zijn statuten tot doel: het realiseren van
congressen over informatica onderwijs en voorts al hetgeen met een en ander rechtstreeks of
zijdelings verband houdt of daartoe bevorderlijk kan zijn, alles in de ruimste zin des woords.

De stichting NIOC neemt de archivering van de resultaten van de congressen voor zijn rekening.
De website www.nioc.nl ontsluit onder "Eerdere congressen” de gearchiveerde websites van
eerdere congressen. De vele afzonderlijke congresbijdragen zijn opgenomen in een kennisbank
die via dezelfde website onder "NIOC kennisbank" ontsloten wordt.

Op dit moment bevat de NIOC kennisbank alle bijdragen, incl. die van het laatste congres
(NIOC2023, gehouden op donderdag 30 maart 2023 jl. en georganiseerd door NHL Stenden
Hogeschool). Bij elkaar bijna 1500 bijdragen!

We roepen je op, na het lezen van het document dat door jou is gedownload, de auteur(s)
feedback te geven. Dit kan door je te registreren als gebruiker van de NIOC kennisbank. Na
registratie krijg je bericht hoe in te loggen op de NIOC kennisbank.

Het eerstvolgende NIOC vindt plaats op donderdag 27 maart 2025 in Zwolle en wordt dan
georganiseerd door Hogeschool Windesheim. Kijk op www.nioc2025.nl voor meer informatie.

Wil je op de hoogte blijven van de ontwikkeling rond Stichting NIOC en de NIOC kennisbank,
schrijf je dan in op de nieuwsbrief via

www.nioc.nl/nioc-kennisbank/aanmelden nieuwsbrief

Reacties over de NIOC kennisbank en de inhoud daarvan kun je richten aan de beheerder:

R. Smedinga kennisbank@nioc.nl.

Vermeld bij reacties jouw naam en telefoonnummer voor nader contact.

Versiedatum: 02-04-2023




Vreda Pieterse.

University of Pretoria




We discuss our experience when using our own tool for the

automatic assessment of programming assignments of a large
class. Our observations corroborates similar experiences

reported in the literature.

We identified success factors and concerns related to
automatic assessment through the analysis of our experiences
in relation with literature on this topic. Our reflection on this
experience informs our proposed actions to improve future

usage of our system.

CSERC 2013, Arnhem, The Netherlands
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- Outline of this presentation
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# The context in which we applied automatic assessment.

# How our system works.

# Some issues that should be considered when automatic
assessment of programming assignments is applied.

# Factors that can contribute to more successful application of
automatic assessment of programming assignments.
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- Country: South Africa

- Institution: University of Pretoria

- Course: Introduction to programming

- Programming language: C++

- Level: First year graduate course (first semester)

- Enrollment: between 450 - 500




Our system

Visual Paradigm for UML Standard Edition{Univer sity of Pretoria)

[No more test cases)
*( [No more output lines specified

[Error while executing)

[error while extracting)

[no more alternatives)

[makefile e xsist)

[makefile can not be found]

[error while executing makefile]

x [Specified executable can not be found] |output line matches alternative |

[output line does not match alternative|
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A portloh of an example of an~

assessment spec1ﬁcat1on

<line>
<alt><exact mark=’5’>The ASCII value of m is 109</exact></alt>
<alt><regexp mark=’4’>.*The\s+ASCII\s+value\s+of\s+m\s+is\s+109</regexp></alt>
<alt><regexp mark=’3’>.*(ASCII|ascii)*.m*.109</regexp></alt>
<alt><regexp mark=’2’>.%The\s+ASCII\s+value\s+of\s+m\s+is\s+110</regexp></alt>
<alt><regexp mark=’2’>.*The\s+ASCII\s+value\s+of\s+m\s+is\s+108</regexp></alt>
</line>




# Security

Student programs need to executed in a sandbox with extreme limited
privileges to avoid accidental or malicious damage of the system.

# Limited capability

There are various ways is which the system can fail to assess fairly

# Failing before execution

# Failing as a result of formatting or misalignment




Unfa1r markmg owmg to

automat1on

Out of 11233 uploads over the semester, 820 failed before they
could be assessed, 365 were awarded zero marks as a
consequence of ill-formatting or misalignment.

M Fail

M Format

M OK
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- Failing before assessment

Broken archive

Missing file

Makefile error

Compilererror

No cutput




e & ——— - —-—_ - ¢ - - - . — . -
T RSN i S _—na® G ARr SR W™ Nas ~“ Pye=
— _;?- g = RN g S W ‘1‘ 4 Ao :

& -
Lo

- Failing when assessed |

Wrong formatting

Mis-aligned

-a

Functionally wrong

100 150 200 250 300




Expected

Actual

Enter a value:

Enter a value:
5 + 23 = 28

5
23

Enter a value:
5

Enter a value:
23

5 + 23 = 28
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'Edl,icational [ssues

# More challenging and increased effort for the lecturers.

The formulation of assignments, the design of test cases and the
formulation of assessment instructions is time consuming and challenging.

# Higher skills expected from students.

Students have to follow instructions with greater care and have to acquire
additional skills to be able to use gain maximum benefit from the system.

# Suppressing creativity.

Students are more inclined to follow instructions without deepening their
understanding of the work they are doing.

# Inflaming copying.

Owing to code not being scrutinized by people, coupled with more precise
instructions, it is easier to get away with copying.

12



My program was exactly the same as his.

| compared it and could not see the
difference. Yet myprogram failed and his
program got full marks. I think | deserve
these marks. Fitchfork is wrong for not

giving me my marks.
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- Relation between number of students,
uploads, failures and copied work.

W Students

M Uploads

W Failed

« Copied

Pracl Prac2 Prac3 Pracé PracS Prac® Prac7
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The successful application of automatic assessment of
assignments is dependent on the following:

# The quality of the assignments and clear formulation of the
assignments.

- Well designed test cases coupled with proper training of
the students to understand testing.

- The quality and accuracy of automated feedback.

. Continued human involvement.







