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Abstract:

One of the key challenges in contemporary education is to make
effective use of external representations to support student learning.
To date, there has been much research demonstrating the benefit of
enriching the learning process with external visual representations
(e.g. pictures) or other forms of external representation (e.g., gesture,
physical interaction). Although studies so far indicate that externally
representing or interacting with learning material benefits learning
and reduces cognitive load, the benefits are usually confined to the
just-learned task and there is limited transfer to a novel learning task.
In this project, we argue that this is because learners have not been
exposed to sufficient practice or training in using the strategy and on
how to internalize and flexibly use the taught strategy. The central
question in this project therefore focuses on how learners can best be
supported to (1) acquire the physical strategy and apply it in a variety
of tasks, and (2) move from reliance on external, physical interaction
to the use of internal (or mental) processes during learning?

The project is based on the premise that it is crucial to teach learners
strategies to effectively process learning content and the central aim
is to develop the most optimal intervention (set and sequence of
activities) to help learners to acquire the strategy and internalize it so
that they can perform the learned strategy mentally in absence of
external forms of representation. The PhD-candidate will conduct
controlled experimental studies within the context of a self-managed
learning environment; students are taught a strategy to physically
interact with the learning material (learning with external means of
representation) and subsequently receive different forms of support
(e.g., gradual fading of physical interaction, practicing to mentally
manipulate learning content) to help them internalize the strategy that
enables them to constructing an internal representation of the
content-to-be-learned. Learning performance, cognitive load, and
transfer to novel tasks will be measured. Factors that will be studied
include the type of training activity (e.g., physical, mental, observing
someone else), frequency of practice, complexity of the learning task.
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Fred Paas is a Professor of Educational Psychology at Erasmus
University Rotterdam in the Netherlands and a Visiting Professorial
Fellow at the University of Wollongong in Australia. His main research
interest is in using knowledge about the human cognitive and motor
system in the design of instruction for learning environments. He has
(co-) authored over 200 publications in (S)SCI listed journals, which
been cited over 18.000 times.
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