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This paper introduces a collaborative project between the
University of Applied Sciences Northwestern Switzerland
(FHNW) and Rhodes University in South Africa. The VITAL
Maths project seeks to establish, disseminate and research
the efficacy and use of a growing databank of short video
clips designed specifically for the autonomous learning of
mathematics. Specific to the South African context is our
interest in capitalising on the ubiquity of cellphone
technology and the autonomous affordances offered by mobile
learning. This paper engages with a number of theoretical
and pedagogical issues relating to the design, production
and use of these video clips. Although the focus will be specific
to the contexts of Switzerland and South Africa, the discussion
will be found to be of broad applicability. A number of video
clips will be shown during the presentation.
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INTRODUCTION AND BACKGROUND

The use of both videos and video clips as a medium of learning
and teaching is nothing new to the mathematics classroom. In
our view, however, many of these films are too long.
Furthermore, they are often underpinned by predetermined
specific outcomes and pedagogical imperatives. There is a
lack of short, succinct video material that both teachers and
learners alike can access swiftly and efficiently, and use
autonomously.

A collaborative project between Switzerland and South Africa
has been established to fill this void (Linneweber-
Lammerskitten & Schäfer, 2010). Students at the University of
Applied Sciences Northwestern Switzerland (FHNW) and
Rhodes University in South Africa have been developing a
bank of video clips that unpack a variety of mathematical
concepts. Such topics include striking visual approaches to;
proving the theorem of Pythagoras, patterns and symmetry
generated through tiling activities, elegant visual support for
various results from elementary number theory, interior angles
of polygons, equivalence of different area formulae, visual

insight into the addition of fractions as well as the distributive
law.

These video clips are all very short (1-3 minutes long) and
specifically make use of natural materials (as opposed to high-
tech animations) to animate and develop mathematical ideas
and processes. A dedicated website is presently being
established to house this growing databank of video clips,
some of which have already been made available through the
YouTube platform. Specific to the South African context, we
are especially interested in making use of cellphone technology
as the primary distribution platform.

The implementation of a research agenda around the use of
the video clips is currently being developed. Numerous groups
of teachers and learners in both participating countries will
take part in this research, and a broad spectrum of school
contexts will be considered. The research questions
surrounding the video clips are multifaceted but will focus on
(1) their efficacy, (2) their use by participating teachers and
learners, and (3) their accessibility. This research agenda will
in turn inform the design and production of the video clips
through a cyclical and reflective process. The text in the video
clips will also be translated into numerous languages, including
indigenous languages, and it is anticipated that this will open
up further interesting research arenas.

This paper engages with a number of theoretical and
pedagogical issues relating to the use of video clips as a
medium for teaching and learning mathematics. Although
the focus will be specific to the contexts of Switzerland and
South Africa, the discussion will be found to be of broad
applicability.

EXPLORATION AS AN ASPECT OF MATHEMATICAL

COMPETENCE

Among the implications that can be expected from the
implementation of the National Educational Standards in
Switzerland, as well as a number of other European countries,
the following three appear to be most important for mathematics
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education (Linneweber-Lammerskitten & Wälti, 2008). It will be
necessary to find better ways to deal with heterogeneity –
especially to provide more support for weaker pupils, it will also
be necessary to give more attention to the non-cognitive
dimensions of mathematical competency, such as motivation,
sustaining interest and the ability to work in a team, it will be
necessary to deal with aspects of mathematical competence that
were mostly neglected in the past–especially the ability and
readiness to explore mathematical states of affairs, to formulate
conjectures, and to establish ideas for testing conjectures.

These necessities find resonance with similar implications
which have arisen from the implementation of the Revised
National Curriculum Statement in South Africa. This is true
not only in terms of subject-specific outcomes and assessment
standards, but it is also echoed by the social transformation
imperatives of the curriculum and the desired attributes of the
kind of learner envisaged within the South African education
system (Department of Education, 2002, 2003).

According to the National Educational Standards in
Switzerland, mathematical competence comprises the ability
and readiness to investigate and explore, to formulate
conjectures, and to establish ideas for testing conjectures. Of
importance is that readiness, and other such non-cognitive
dispositions, which are considered constituent moments of
the underlying notion of competence. The concept framework
of the National Education Standards in Switzerland defines
competencies as “…cognitive abilities and skills possessed
by or able to be learned by individuals that enable them to
solve particular problems, as well as the motivational, volitional
and social readiness and capacity to utilise the solutions
successfully and responsibly in variable situations” (Weinert,
2010 as quoted in Klieme et al., 2004:16-17). This definition is
based on the notion that motivational, volitional and social
readiness as well as capacity are not only seen as fostering
factors for, but rather as constitutive parts of mathematical
competence. This can be made clear by a terminological
distinction between competence and skill:

A competence is defined as the ability to successfully
meet complex demands in a particular context.
Competent performance or effective action implies the
mobilization of knowledge, cognitive and practical skills,
as well as social and behaviour components such as
attitudes, emotions, and values and motivations. A com-
petence – a holistic notion – is therefore not reducible
to its cognitive dimension, and thus the terms
competence and skill are not synonymous. (OECD,
2003:2).

This is a valuable notion of competence to keep in mind when
reading the South African Revised National Curriculum
Statement for mathematics where the study of mathematics is
seen to contribute to personal development “through a deeper
understanding and successful application of its knowledge and

skills, while maintaining appropriate values and attitudes”
(Department of Education, 2003:9). It is also worth noting the
emphasis placed on mathematical exploration: “Competence in
mathematical process skills such as investigating, generalising
and proving is more important than the acquisition of content
knowledge for its own sake” (Department of Education, 2003:9).
In terms of attitudes and dispositions, the teaching and learning
of mathematics aims to develop (a) the confidence and
competence to deal with mathematical situations without being
hindered by a fear of mathematics, (b) an appreciation for the
beauty and elegance of mathematics, (c) a spirit of curiosity,
and (d) a love for mathematics (Department of Education, 2002:4).
Finally, it is worth noting that the curriculum seeks to create
lifelong learners who are both confident and independent
(Department of Education, 2002:3).

Bearing in mind that these educational standards and
curriculum statements are representative of the minimum levels
of knowledge and skills achievable at each grade, it follows
that the establishment of such aspects of competence as
minimal standards for all pupils can only be successful if
appropriate measures are taken to (a) fully integrate weaker
pupils in the learning experience and (b) create an environment
that is stimulating, motivating, interesting and encourages
social competence. Mathematical investigation and exploration
presupposes a higher level of motivation and volition than
any other aspect of competence, since it requires not only the
ability and readiness for self-organised fulfilment of a job order,
but also the motivation to start acting mathematically even if
there is no external order do so. Furthermore, it requires a
curiosity and a will to go beyond the mere results obtained.
However, there is much evidence to suggest that weaker pupils,
particularly when they feel unsure, tend to prefer explicitly
formulated work orders which according to their opinion define
the beginning and the end of a mathematical activity.

MOTIVATING MATHEMATICAL EXPLORATION

THROUGH VIDEO CLIPS

The National Educational Standards in Switzerland and the
Revised National Curriculum Statement in South Africa,
especially in light of the various aforementioned implications,
present both a challenge and an additional strain for future
teachers that should not be underestimated. Students with
weaker mathematical ability – a group that in itself is far from
homogeneous – will require stronger assistance and support,
while at the same time the average and high-ability learners
should not be neglected. Though differentiated instruction
has been both a well-developed and implemented didactical
principle in both Swiss and South African classrooms, it will
be necessary to establish additional instruments, new forms
of supervision and teaching strategies on the one hand, and
new learning environments and tools on the other to meet this
challenge.



Vital Maths: Visual Technology for the Autonomous Learning of Mathematics 355

In accordance with the Mathe 2000 initiative in Germany
(Wittmann, 1995), new learning materials for mathematics have
been introduced in the last decade in almost the whole of the
German-speaking part of Switzerland. Although the materials
encourage learning environments for autonomous exploration,
they still require support and motivational activities for weaker
pupils. This was the starting point and challenge for student
teachers at the University of Applied Sciences Northwestern
Switzerland (FHNW) – to search for the development of
auxiliary means that could not only release teachers from the
frontal introduction to mathematical themes on the one hand,
but also to provide an opportunity for weaker learners to
experience genuine and challenging mathematical activities. A
series of short-length silent video clips illustrating and
developing a variety of mathematical concepts was produced.
This initiative led to the genesis of VITAL Maths – a
collaborative project between the School of Teacher Education,
University of Applied Sciences Northwestern Switzerland
(FHNW) and the FRF Mathematics Education Chair hosted
by Rhodes University, South Africa.

The VITAL Maths project seeks to establish and disseminate
a growing databank of short video clips designed specifically
for the autonomous learning of mathematics. Common design
principles of these video clips are that they are short, not too
difficult to produce, are aesthetically delightful, and are
self-explanatory–i.e. they require minimal instruction and are
ready to be viewed and used to record observations,
considerations and reflections in written form. The video clips
do not require too much mathematical knowledge, nor do they
make excessive intellectual demands which could lead to
frustration. However, they nonetheless encourage genuine
mathematical exploration that transcends the mere mathematical
content of the film by encouraging a desire to experiment, use
trial-and-error, formulate conjectures, and generalise results.

AUTONOMOUS LEARNING THROUGH VIDEO CLIPS

The notion of autonomy is differently conceptualised in
different contexts (Davies, 1987). However, the nurturing of
learner autonomy as a general educational goal has been widely
recognised by the teaching profession (Chan, 2001). Broadly
speaking, learner autonomy is seen as the ability or readiness
of a student to take charge of his or her own learning. This
entails both a capacity and willingness on the part of the
learner to act independently (and in co-operation with others)
as a socially responsible person (Dam, 1995 as cited in Chan,
2001:506). As Mc Combs and Whisler (1989) comment, in order
to become autonomous learners, students need to attach
personal meaning to learning activities while at the same time
they need to develop cognitive and metacognitive capabilities
for regulating both affect and motivation. Furthermore,
inasmuch as the capacity and willingness for the learner to
take such responsibility may not necessarily be innate, it is

important to recognise autonomous learning as a
developmental phenomenon (McCombs & Whisler, 1989).

Autonomy represents an inner endorsement of one’s actions
– a sense that one’s actions emanate from within and are one’s
own (Deci & Ryan, 1987 as cited in Reeve & Jang, 2006:209).
Teachers cannot directly provide learners with an experience
of autonomy (Reeve & Jang, 2006), but rather they need to
provide genuine opportunities that encourage, nurture and
support autonomous learning. The VITAL Maths project aims
to provide just such opportunities through the medium of short
video clips.

As Mousley, Lambdin and Koc (2003:425) succinctly comment,
“Autonomy is not a function of rich and innovative materials
themselves, but relates to genuine freedoms and support given
to students.” Thus, critical elements of the design principles
of the video clips take into account both cognitive and
non-cognitive dimensions. These video clips unpack a variety
of mathematical concepts which are progressively developed
while encouraging a desire to experiment, use trial-and-error,
formulate conjectures, and generalise results. Importantly,
however, they also encourage and support non-cognitive
dimensions of mathematical competence such as curiosity,
motivation, a willingness to know, determination to overcome
disappointment and frustration, and a willingness to try things
again.

The video clips are purposefully made from natural materials,
as opposed to high-tech graphics animations, in order to
support autonomous learning on two levels. Firstly, in terms
of cognitive access, the use of natural materials should allow
for a more direct and personally meaningful engagement with
the content of the video clips when compared with the
additional abstract dimension associated with high-tech
graphics animations. Secondly, learners will be able to
personally source all the required material to explore identical
or similar scenarios, thus encouraging hands-on mathematical
exploration that will have personal meaning for each learner.
Feedback from learners and teachers will be used to
continuously refine the design principles of the video clips
through a cyclical feedback process. In addition, to further the
autonomous learning imperative of the project, our aim is to
make these video clips available in a number of different
languages, including South African indigenous languages.

MOBILE LEARNING

Specific to the South African context is our interest in the use
of cellphone technology as the primary distribution platform
for these video clips. Not only will cellphone technology
facilitate access to these video materials, but it is likely to
enhance and support the autonomous learning objective of
the enterprise. There are a variety of mobile devices that have
found application within the education arena-Personal Digital
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Assistants (PDAs), tablet PCs, iPods, and some games devices.
However, fuelled by the development of powerful
telecommunication networks which support an ever increasing
range of data access services, coupled with technological
advances and steadily declining costs of cellphones
themselves, cellphones have emerged as a viable option for
mobile learning. The VITAL Maths project aims to capitalise
on the flexible and versatile potential of cellphones for mobile
learning.

Selanikio (2008) makes the pertinent comment that “for the
majority of the world’s population, and for the foreseeable
future, the cell phone is the computer”. This sentiment is
echoed by Ford (2009) in her pronouncement that “the
cellphone is poised to become the ‘PC of Africa’”. The
challenge for educators is thus “to capitalize on the pervasive
use of cell phones by younger students for educational
purposes” (Pursell, 2009:1219).

The educational potential for mobile learning afforded by
cellphone technology is diverse (Kolb, 2008; Prensky, 2005).
Within South Africa a number of projects have already
harnessed the ubiquity of cellphone technology to support
the learning of mathematics. A number of these projects are
briefly outlined here in order to contextualise the growing
potential for mobile learning through cellphone technology
within the South African education landscape.

ImfundoYami / ImfundoYethu is a mobile learning platform that
delivers Mathematics education to Grade 10 learners through
the instant messaging service MXit. Learners are able to access
exercises and additional help. Mathematics teachers log into a
web-based management system from which they can distribute
exercises to the learners, provide personal support, and
monitor both results and learner activity (Vosloo, 2009).

The M4Girls project aims to improve the mathematics
performance of Grade 10 female learners in rural schools in
South Africa. Learners are provided with cellphones containing
a number of mini videos (2-3 minutes in length), mobile episode
animations, and games. All mathematical content is aligned
with the South African mathematics curriculum (Vosloo, 2008).

MOBITM is a proprietary product that can be accessed through
most Java-enabled cellphones. The product aims to provide
mobile mathematics education to Grade 10 to 12 learners, and
the content is specifically tailored for the South African
mathematics curriculum (Vosloo, 2007). MOBITM maths
provides the user with access to tutorials (in the form of
streamed videos), past examination papers with solutions, and
an opportunity for learners to use closed chat rooms to form
study or discussion groups (Botha, 2007).

Dr Math enables learners to access assistance with their
homework assignments by interacting with tutors through the
MXit platform. In addition, Dr Math encourages drill and

practice of basic skills through games and competitions via
the MXit platform (Vosloo & Botha, 2009).

RESEARCH AGENDA AND CONCLUDING COMMENTS

The VITAL Maths project aims to develop visual technologies
for autonomous learning in mathematics and research their
efficacy and impact in order to ensure sustained development
in mathematics education in South Africa and Switzerland. In
particular, the specific use and application of cellphone
technology will be explored. It is anticipated that this
innovation will have a significant positive impact for teachers
in deep rural settings where access to mathematics resources
is very limited.

The project seeks to capitalise on the versatility and ubiquity
of cellphone technology to provide a mathematics platform to
store and disseminate short mathematical video clips that can
be used both as instructional and motivational resources. Since
a large cross-section of teachers will be accessing these video
clips it is important that they embrace a broad and open
philosophy, and that they avoid pedagogical imperatives that
render them useful only in narrow contexts. It is envisaged
that these video clips will be used in the preparation of lessons,
for personal conceptualisation of mathematical concepts, and
as motivational and explanatory tools, with the emphasis lying
on teachers and learners to use them as autonomously and
independently as they wish.

In order for the videos to be used as autonomously as possible,
they need to be short, succinct, visually and intellectually
appealing, relevant and mathematically inspirational. A small
databank of video clips has already been produced. Feedback
from teachers and learners relating to the efficacy, use and
impact of these video clips is being used to continuously refine
the design principles that inform their conceptualisation and
production.

Continued research into the use and impact of these video
clips seeks to develop a base for sustained growth and
development, while at the same time contributing and
participating in the academic discourse surrounding the use
and development of visual technologies in the mathematics
education arena.
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