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This is a brief summary of the activities of the University of Canterbury
Computer Science education research group. The group is led by Tim Bell, with
involvement from Mick Grimley (College of Education). Currently there are about
8 students doing research associated with the group; they are also involved in
departmental outreach as well as education research and teaching.

Computer Science Unplugged
Overview: The CS Unplugged project is at the core of the CS Education group’s
work. CS Unplugged (csunplugged.org) provides a variety of resources that

: engage students in Computer Science activities
without using a computer, instead interacting
with ideas from Computer Science through
magic tricks, games and puzzles [Bell 2009].
These activities generally have a strong
kinaesthetic component and take a constructivist
approach: students are given enough clues to
enable them to
work out principles for themselves. A
constructivist approach is important for outreach
because it demonstrates to the students that much
of the knowledge is something they could have
invented themselves; and of course, it is a lot more
engaging that simply being told some impressive
facts.

The CS Unplugged resources are available for free

~ download; as well as activities with specific guides

- for the presenter, there are videos demonstrating the
activities or providing challenges to students, and
links to extensive
related material for
follow-up. Another
format for the material is a one-hour show [Bell
2000], designed for a broad coverage of CS topics
in a short time, rather than in- depth work by the
students.

CS Unplugged is used in many situations around the
world, generally relating to one-off events and visits,
but increasingly as components of teaching
programmes [Choi et al 2008, Bell et al. 2010]. It started




around 1992 as a collection of ideas for outreach from universities to K-12
schools, but through its inclusion in the ACM K-12 curriculum in 2003 it started
to be seen as the basis of a new approach for teaching CS in schools, either as the
main material, or a supplement that gives students a break from being in a
computer lab. It has been sponsored by Google since about 2006.

Translations: The CS Unplugged books have been translated into about 14
languages, and the videos have translated soundtracks and/or subtitles [Bell et
al. 2008]. This is largely volunteer work from
interested people in other countries,
although the Chinese version that has just
been released was a major re-write,
designed for local culture, and for use by
students rather than as a guide for teachers.

Y Currently YingChun Han from Kunming

\ Metallurgical College is visiting for 12

0 months (until April 2011), and is working on

: a paper about how Unplugged and related
styles of teaching fit in to Chinese
educational culture. Tim visits China for
about a month each year, and uses this time
to work with local contacts about CS
education in that culture.

Virtual worlds

Peter Thompson (PhD student) is developing CS
Unplugged activities in Second Life and Greenfoot,
and evaluating their effectiveness for automated
gathering of data for educational research
[Thompson and Bell 2010]

Previously we have worked on providing
CSUnplugged activities in virtual worlds for students
with special needs [Bell et al. 2009, Marghitu et al. 2009]

L"e’“'”'ou,r
NCEA resource development and evaluation /

Starting in 2011, NCEA will include standards that teach
Computer Science [Bell, Andreae and Lambert 2010]. Sumant ,
Murugesh (research assistant) is developing a guide to giﬁ*;;ﬁ@g%
resources for teaching Computer Science for new NCEA g o
achievement standards [Murugesh, Bell and McGrath 2010], Sy gty
funded by a MoE contract and with support from NZ CS 4 St s
departments. The material is available at oo



http://nzacditt.org.nz/project/programming-and-cs

Brett Ward (honours student) has worked on
using Alice and Scratch to do “real” computer
science [Bell et al. 2010], and Linda Pettigrew
(summer scholar) has implemented several
pairs of algorithms in Scratch so students can
compare their speeds (e.g. quicksort vs.
selection sort) without having to implement
them. This supports the algorithms part of AS
1.44. This is to be developed into a larger range of resources to support students
exploring the complexity of algorithms without having to implement them.

Samuel Williams (honours student): as a course project, developed posters

comparing programming languages, as a starting point for students doing the
languages part of AS 1.44.

C0OSC433 is a 400-level course where students learn about CS education, and
develop resources, mainly aimed at the new NCEA standards. The paper was first
taught in 2010 with Lynn Lambert [Bell and Lambert 2011]

CS Field Guide

Tim Bell is working with Peter Denning and Rick Snodgrass, who have an NSF
grant to develop an extra-curricular system where students can work on
Computer Science topics, akin to the Boy Scouts badge system, where there are
levels to work through, and mentoring and general activities that support the
specific goals.

Steve Dunford (summer scholar) is developing a report on badge systems (e.g.
Scouts, St Johns, Martial arts) and how to adapt them to a CS based structure.

Non-programming outreach activities

‘ ’ Tim is working with people from the UK (Paul
Curzon, Quintin Cutts), Israel (Bruria Haberman)
and Lithuania (Valentina Dagiene) on a paper to
compare and contrast various approaches to
outreach: CS Unplugged, CS4FN, Bebras, CS
Inside etc. They all share resources, but have
different ways of delivering the material. All are
“successful” in that they have had tens or
hundreds of thousands of students using them.
We are interested in identifying the key elements that make them successful.

Repositories of Learning objects

Working with developers of sites with teaching
resources to find a way to make the range of material
easy to navigate, and to make sensible re-use of the
resources for different contexts [Curzon et al. 2009].

Other work




Over the years we’ve published various papers about novel approaches to
teaching Computer Science at university, including digital recordings of lectures
[Bell et al. 2001], podcasts [Bell et al. 2007], and a novel way to relate sorting
algorithms [Bell and Aspvall 2011].

Future work

* Develop a student version of the CS
Unplugged material, aimed at supporting
the emerging curricula (including NCEA, AP,
and UK curriculum) [Bell et al. 2010]

* Develop new materials for NCEA

* Evaluate the effectiveness of the new NCEA
CS curriculum, including effect on teachers,
student attitudes, and student achievement.

* Integrate CS Unplugged activities with programming (Scratch, Alice,
Greenfoot, Kodu) and Robotics

* Investigating Computational Thinking and CS Unplugged [NRC 2010]

* Story-telling approaches to teaching about Computer Science [Bianco, Bell
and Tinazzi 2009]; see also our recent video “Santa’s Dirty Socks”

e Establishing how best to design new educational experiences based on
the “Unplugged” idea [Nishida et al. 2009]

* Using Unplugged in the context of Science Fair projects and programming
competitions [Voigt 2009]
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