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My research proposes to view the learner as having a discrete set of natural learning behaviours, which then
can serve as a basis for the design of educational practices and materials. These behaviours represent the com-
monplace actions of children: play, creativity, imitation and social learning, and reinforcement and associative
learning, all of which are active in varying degrees (or can be externally induced) throughout the child’s devel-
opment, and of which each is suggested to have a clearly defined pathway to the long-term memory systems of
the human brain. The benefit of this conception of the learner is that the educational designs that can possibly
flow from it, can aid the learner’s discovery of his natural abilities and talents.

Play
A childs playful engagement with the environment creates a working knowledge of the relationship
between its body and the environment, which also includes the child’s social relationships. This
learning process appropriates the various manners in which the child can exercise control over its
body, with the aim of allowing himself to make beneficial use of its environment (Razack, 2013).
Playfulness therefore develops a repertoire of action behaviours and perceptions of the environment
that vastly increases the childs ability to support itself during adult age.

Playful behaviour is a projection of a brain that is in development. This developmental stage is char-
acterised by a production curve of synapses that peaks in overproduction (roughly double the amount
of what is found in the adult brain) after which it prunes back into the amount of the adult brain
(Pena-Melian, 2000). This peak occurs at a different age of the child per region of the brain: during
the first year of life in the primary visual cortex and at the age of 5 in the more frontal regions of the
brain that deal with problem solving (Stiles, 2008). Another important aspect of the brains develop-
ment is brain plasticity. New brain structures and functions build upon the earlier developed ones.
The development of each new structure is triggered by genetic cues, but also requires input from the
environment. Only the synapses that have been actively used during play will survive into adulthood.

Figure 1: This is a conceptual drawing of an educational environment that could support learning of cultural knowledge
through play. The setting is an arts museum and the topic deals with the kinetic sculptures of the late New-Zealand based
artist Len Lye. He designed his sculptures using spring steel, which also generated rhythmical, musical patterns during its
operation. After analysis of his creative process, I conceived a staircase that is made from triangular surfaces. Children
could use this staircase to experiment with musical rhythms by letting a so-called “Slinky” toy (a walking spring steel
toy) walk on its surface.

Imitation and Social Learning
Imitation lies at the basis for our capacity for social learning and allows for the transmission of motor-
based experiences, such as language, object manipulation methods and goals, and social conventions,
from one generation of people to the next. It allows ideas to spread more quickly over a population
if compared to trial-and-error learning of individuals. Skills that have been acquired through social
learning can also be more complex compared to those acquired by individual learning (Dautenhahn et
al., 2003). Particularly in humans, the transmission of knowledge across generations is characterised
by a so-called ratchet effect. The copying of knowledge by the next generation occurs with very little
loss or backward slippage. Instead, the transmission of knowledge is a cumulative process where
each generation modifies and improves the prior version, leading to the breadth and depth of culture
that we find ourselves in nowadays (Tomasello et al., 1993).

One of the key, underresearched subjects in this area is the occurrence of synchronistic behaviours
between the teacher and the learner. The act of teaching a pupil can be viewed as a constant inter-
action of implicit behaviour, i.e. tone of voice, body language, minor feedback, and explicit (verbal)
behaviour. The frequency in which these synchronistic behaviours occur, the directionality of these
synchronies (who synchronises to who), and the types of behaviours which the participants synchro-
nise to, are three parameters that can provide some useful insights for the design and assessment of
teaching styles and educational systems that seek to promote mutual ownership of the learning pro-
cess. The hypothesis is that a balanced process of synchronisation will make both, the teacher and the
learner, more involved in the subject of tuition.

Creativity
Creative engagement shapes the cognitive conditions that are favourable to the development of in-
sights, i.e. the realisation of a new way to solve a problem or to perform a task better and faster,
which are then incorporated into long-term memory (Ludmer et al., 2011). These insights are also
self-referential, they are rooted in our understanding of our physical dimensions and abilities, basic
needs and emotions (including our beliefs and desires), and our autobiographical histories (Razack,
2013). The result of a creative activity has therefore the possibility to enhance physical and cognitive
ability, and to communicate a subjective point of view about the use of an object or the perception
of observed phenomena in the environment. Such enhancements improve the individuals ability to
maintain itself, and shape the foundation for an empathic understanding of the individual among its
social relationships.

One of the key triggers for creative behaviour is positive affect, i.e. the emotion you get when re-
ceiving a bouquet of flowers, a piece of chocolate, or any other gift. This trigger doesn’t necessarily
need to be external, but can also emerge from anything in the environment that an individual finds
meaningful in regard to his abilities, needs, emotions and history. The neurotransmitter Dopamine
mediates the cognitive effects of pleasant feelings. It strengthens the neural pathways that play a role
in divergent thinking (Takeuchi et al., 2010), and it enhances synaptic plasticity (the process of con-
solidating new memories) in the hippocampus; the brain region that is involved in long-term memory.
The cognitive functioning of the creative mind is therefore set up in such a way that it generates and
consolidates insights.

Figure 2: This is a timeframe that depicts the way that insights are being consolidated during creative engagement. The
durations mentioned in the timeline are there to indicate when certain behaviours can be reasonably expected. These iter-
ative steps of formation, consolidation, and the resulting behavioural changes, do not correlate to the time that a learner
spends behind a digital interface. They correspond to the learners initiation of a (subjective) problem-solving task and
how his behaviour changes in regard to that particular task: a learner might be working on several tasks during his time
spent with the interface.

Reinforcement and Associative Learning
Reinforcement Learning is a method for learning from the consequences of one’s action by means of
a system of rewards and punishments. The neuronal processes are highly similar to those of creativity,
but differ in the type of affective valence of the environment by the learner. In the case of Reinforce-
ment Learning, the learner interacts with its environment with a reward expectation. It’s a technique
that is ubiquitously used in game-based learning environments. It is argued (e.g. Adams, et. al., 2013)
that such environments strongly aid with the unobtrusive assimilation of facts. However, very little is
known about how these newly acquired facts modify the beliefs through which the learners reads his
environment. In order to achieve such deep learning, a combination of different modes of learning
should be investigated and applied in practice.


