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■ verbal exam: necessarily subjective

■ written exam:

◆ too easy or too hard?

◆ may require “re-calibration” post-exam

◆ difficult to prevent cheating

■ computer-aided: in principle, objective
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■ same questions to all students:

◆ risk of cheating

◆ if lecturer must demonstrate example solution, requires
alternative similar question

■ different questions to all students:

◆ risk of varying difficulty level: unfair

◆ increased risk that lecturer miscalculates answer: unfair

◆ boring and time-consuming for the lecturer
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■ book contains answers: question no longer a useful test after
checking the answer

■ book does not contain answers: no feedback on answer

■ timescale for correcting errors in questions is few years
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■ WIMS = WWW Interactive Multipurpose Server (as of 2012)

■ generates random realisations of from teacher-designed html +
LATEXmodels (text files) that contain random parameters

■ each realisation is (in practice) unique if number and types of
parameters are big enough

◆ floating point random parameters nearly impossible to guess

◆ integer random parameters guessable if range is small

■ ⇒ each student sees a different realisation
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■ ⇒ in exercise mode:

◆ motivation to cheat is reduced
◆ motivation for good students to explain to others without

feeling guilty is increased
◆ lecturer can demonstrate answer to one realisation; other

realisations of the model not compromised
◆ good students will help find subtle errors during exercise mode
◆ same set of models can be used by students at home with

scoring (for ,,zaliczenie”) disabled

■ ⇒ in exam mode:

◆ identical set of models can be used in exam mode, but with
reduced number of questions and increased strictness
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■ difficulty in memorising answers must be ≫ difficulty in
understanding question and learning techniques

■ → reasonable students decide to learn general principles; students
who try to memorise or guess vaguely will fail Xiao (2004) (arch)

■ question model with 10 random integers mi, i ∈ {1, . . . , 100}:

◆ 10
20 different realisations

◆ impossible to memorise question/answer pairs

■ conceptual question model with 10 words, each with two
possibilities, multiple choice answer:

◆ 2
10

= 1024 different questions
◆ impossible to memorise the questions; difficult to associate

questions with answers without some understanding of the
varying words

http://wims.unice.fr/paper/pqt.pdf
http://www.webcitation.org/68faCuThT
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■ number of question models should > memory capacity of student
■ WIMS @Université de Nice, 2002–2004
■ ∼ 500 mathematics students each year
■ question source published 2 weeks before exams
■ qualitative and quantitative results positive
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■ software design, security Xiao (1999) (arch)

■ core in C

■ interface, student data in plain text files, except for generated
binary files

■ can use FLOSS backends such as octave and maxima

http://wims.unice.fr/paper/wims/wims.ps
http://www.webcitation.org/68faB6IFf
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■ ∃ WIMS ∈ standard GNU/Linux distributions, e.g. debian/stable
wims 4.00-4, debian/testing wims 4.03a-6

■ development as of 2012: wims.auto.u-psud.fr/wims/

■ install locally as sysadmin with apache webserver, or

■ create a “virtual class” at a public server, e.g. wims.auto.u-psud.fr:

◆ “Help” (left bar)

■ III.5. “How to set up a class (for teachers)”

■ “If you are a teacher, . . . try to click here”.

http://packages.debian.org/search?keywords=wims
http://wims.auto.u-psud.fr/wims/
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■ sysadmin:

◆ may require more attention than 1-line install

◆ mailing list https://listes.hosting.citic74.fr/wws/info/wims

◆ WIMS EDU association — web forum http://wimsedu.info/
mostly in French

◆ http://wiki.wimsedu.info/ mostly in French

◆ bug reports:

■ upstream: https://sourcesup.renater.fr/projects/wimsdev/

■ downstream @debian http://bugs.debian.org/wims

https://listes.hosting.citic74.fr/wws/info/wims
http://wimsedu.info/
http://wiki.wimsedu.info/
https://sourcesup.renater.fr/projects/wimsdev/
http://bugs.debian.org/wims
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■ ∃ a large body of GPL’d exercises, mostly at
gymnasium/lyceum/early university level, many in English

■ these can be used/adapted with minor modifications

■ different teachers/student levels/institutes will want different mixes
of questions, but a basic “common” set of peer-reviewed astro
exercises could be developed if ∃ sufficient interest

■ GPL’d exercises cannot be removed from the global Commons
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■ WIMS = extremely powerful software package for
maths/physics/astro-type exercises/exams

■ requires some time investment by teacher + sysadmin

■ qualitative assessment of 7 yrs’ experience on tiny scale at TCfA is
positive for faculty + students

■ most likely faculty for trying this: young faculty

◆ willing to invest time now to save time over long term

◆ more comfortable with FLOSS software and sysadmin

■ better experiment at TCfA level before suggesting to WFAiIS or
UCI

■ students: pressure your lecturers if you want WIMS
exercises/exams!

http://cosmo.astro.umk.pl/~boud/wims120629.pdf
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■ qualitative assessment of 7 yrs’ experience on tiny scale at TCfA is
positive for faculty + students

■ most likely faculty for trying this: young faculty

◆ willing to invest time now to save time over long term

◆ more comfortable with FLOSS software and sysadmin

■ better experiment at TCfA level before suggesting to WFAiIS or
UCI

■ students: pressure your lecturers if you want WIMS
exercises/exams!

■ http://cosmo.astro.umk.pl/∼boud/wims120629.pdf

http://cosmo.astro.umk.pl/~boud/wims120629.pdf
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