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Learning concepts
Learning is seen as an active construction process and the individual´s life world is the basis for the
individual´s understanding, thinking and action [1, 2]. Learning is a meaning making construction
process about new or modified interpretations of perceptions and experiences and involves the whole
person. Meaning, knowledge and understanding are created based on different kinds of information,
data and by and in interaction with people, artifacts and the environment [2, 3]. No one can passively
receive understanding and skills from others. Learning is a multifaceted phenomenon which requires
processing of information cognitively, emotionally, socially and through testing and practical actions [4,
5]. Meaningful learning in the sense of understanding and comprehension consist of a cognitive and a
social dimensions, that interacts in the learning process [6, 7]. Bandura [6] and Vygotsky [7]
emphasize that learning is social in nature. We learn and construct meaning from and in interaction
with others and the environment. Already Dewey [8] described that awareness and understanding of
what we encounter and experience is dependent on continuous stimuli from other people and the
environment. The individual takes on values and desires of others and assesses successes and
failures in relation to others and the social context. Web-based technology opens up possibilities and
offers approaches to learning in congruence with the assumptions about learning mentioned above [912]. Interactive play constitutes a positive driving force for learning without constraints and compulsion
and enables children to be active and with the use of all senses explore new ways of understanding
for learning [9, 12, 13]. Compared to “traditional education materials” web-based technology can
expand the range of things that children can create and in doing so enable them to encounter ideas
that were previously, without the new technology, not accessible to them [10].

As a learning tool web-based technology offer a number of advantages also in the health care context,
including the availability, tailoring of information for the individual needs, a private learning
environment and an immediate reinforcement of the learning that has occurred [14-18]. Web-based
technology also enables contact with experts or others facing similar health challenges. The social
integration and sharing of information that occurs through these connections may increase patient´s
involvement, learning and understanding of their medical conditions [18]. New communicative
conditions make learners become not only consumers of information but also producers of information
and active members of learning communities. With new resources for communication, new demands
and new possibilities are raised for learning [19].

Pre-understanding
Pre-understanding, described by several researchers [2, 4, 8] as significant for learning, means all
humans has conceptions and perceptions about situations we are facing. Pre-understanding is built on
emotional, cognitive and practical lived experiences, knowledge acquisition and reflections which are
more or less conscious. Pre-understanding is a prerequisite, and constitutes the basis, for
interpretations of new experiences and thoughts, understanding and appraisal of what is seen, heard

and experienced. The individual interpretation of the world always starts with what is already know
which helps to understand but also to react if something seems odd, different or frightening. Although
the awareness of the pre-understanding it is often not apparent it will direct the individual attention and
action. Pre-understanding can thereby be a barrier for learning when thinking gets obstructed and the
ability to see and consider other perspectives decreases. Children bring varied levels of experience
and learning preferences to the educational environment that is offered. From a pedagogical
perspective it is a challenge to understand existing features of the pre-understanding of a group of
children, like children of a certain age, as well as the variety of children’s individual pre-understanding
within a group. Pre-understanding of children in the same age will vary depending on their previous
experiences, knowledge and approaches to learning. Careful consideration needs to be given to what
sort of information children should receive and when and how it should be provided [16].

Motivation
Consensus can be found among pedagogical researchers that the learner´s motivation is vital to
stimulate the start and maintenance of a learning process. Some common features related to the
characteristics of motivation have been highlighted in different learning theories [1, 8, 20, 21]. The
experiences of meaningfulness are crucial to stimulate the motivation to learn. The learner has to be
driven by a will to understand and/or manage something. To learn has to be important, out of different
reasons. Meaningfulness can be triggered both by external factors, like “I will get a reward of some
kind” or “someone will be very proud if I manage something”, or internal factors, like “my curiosity is
awakening” and “I want to find out how something works”. Meaningfulness is also triggered when
previously approaches used to solve problems are not working and new questions needed to be
answered and investigated arise. The individual experiences an urgent need to understand and begins
to search for information of different kinds in order to cope with the situation. The experiences of
something being fun and exciting are also important for meaningfulness [22]. According to Piaget [20]
humans pursue equilibrium in relation to the environment. Each action requires an interpretation of
what we see and experience (assimilation). Insufficient understanding creates imbalance and the
searching for explanations via reconstruction of thoughts, searching for explanations and
understanding, to restore the balance (accommodation), starts. Achieving balance, to understand and
manage, becomes an important form of feedback which, in turn, stimulates continued learning.
Motivation is stimulated both by a challenge and the experience of having to master something, as
well as by the feeling of succeeding [7]. Feedback on the learning achievements has turned out to play
an important role in stimulating motivation and is also part of experiencing meaningfulness [23, 24].

Learning processes
The individual's processing of information in different ways and on different levels is central and
constitutes the essence of the learning processes. The learner does not only receive information but
also interprets and connects the information to already existing knowledge and thereby constructs new
understanding. Feedback on learning achievements is very important this learning process [23, 24].
Knowledge is stored, interpreted and incorporated in the memory, in the brain using concepts related

in sematic networks. In order to recognize situations, facts and solve problems, new knowledge has to
be associated with the individual existing conceptual structure. New information must have a new
meaning for the individual to be included and perceived as part of the whole. This highlights the
importance for the learner to process perceived problems and questions and not only be offered a
complete answer [25]. A creative learning process can be based on an investigative approach to the
situations and problems encountered by the learner. All senses are needed to capture new information
and processing existing knowledge cognitively, emotionally and by action. By processing the new
information, analyzing the old and new understanding, new understanding and knowledge can be
constructed [2, 4]. Play constitutes a central part in children’s life and an important part of their
learning process [19]. Interactivity is an important part of children’s play which enables for children to
learn by using all their senses to understand the situations encountered [13]. Buytendijk defined play
as an activity that is not oriented towards a specific goal; but a phatic way of perceiving the world
where “the player” has an inner urge to move [26]. The concept “play”, which relates both to “free” and
rule-based activities, has connotations of many different kinds of activities and meanings for both
children and adults. Play, playfulness and imagination can, in an overall perspective, be understood as
a process of engagement, transformations of signs meaning making, reflections and meta-reflection.
This perspective relates play to learning activities. Learning involves playing activities and playing can
also be understood as learning activities [19]. Children’s learning processes differ related to their age
and cognitive development level, but also individually, like how much information they can process
and how long they can keep up their attention.

The outcome of learning
Learning processes are meant to result in understanding, ability to perform skills and maybe changed
attitudes and behavior depending on the learning situation [1, 2, 25]. In this case the learning goals
are related to children and parents being prepared for a hospitalisation and more specifically for
anaesthesia and surgery. This means for the child to understand what is going to happen and being
able to cope with the situation. Of importance is also that both children and parents experience safety
and confidence. The outcome of children’s learning on a web-site will appear mainly when they attend
the hospital, which may be too late. Thus, it is important to support children´s learning processes by
enable optimal prerequisites for them to evaluate their learning via the web-site prior to the
hospitalisation. Feedback on the learning achievements can support the learner to be confident that
the message is understood correctly or make visible that one need to repeat or try again [23, 27]. The
use of web-based technology has been shown to be associated with improvements in children´s
development of concepts and cognition, knowledge and skills for thinking, planning, observing,
problem-solving, creativity, reading, language, mathematics, hypothesis formation and testing. Welldesigned web-based learning activities can improve skills of abstract thinking, reflective thinking,
analyzing and evaluating information and scientific reasoning [9-12]. The dynamic nature of webbased technology seems to improve comprehension and help children to create mental models [28]
and concretely explore abstract scientific concepts that would have been difficult to manipulate and
learn without electronic components [9]. It helps them to understand health concepts and their

complex relationship and to formulate thoughtful and plausible theories about the events that occur
behind the observable data [29]. Web-based technology has also been found to be effective for
comprehension and recognition of unfamiliar words [12], understanding of cause and effect [30] and
for introducing children to abstract concepts, that were previously considered too advanced for their
age group [9]. Technology-based activities can also engage children in collaborative learning,
reasoning and problem-solving activities that had been thought to be too sophisticated for them to
understand and carry out at very young ages [12]. The fact that children are not only served the
content but must be active stimulates creativity and imagination which leads to engagement and an
extended attention span [9, 11, 31].
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