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S-54128 Skövde, SWEDEN
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Abstract

Cognition has for a long time been viewed as a process that can be de-
scribed in terms of computational symbol manipulation, i.e. a process that
takes place inside people’s heads and is largely unaffected by contextual as-
pects. In recent years, however, there has been a considerable change in
the way researchers look at and study human cognition. These changes also
have far-reaching implications for education and educational research. Situated
learning is a theoretical framework in which sociocultural aspects of cognition
and learning are strongly emphasised, that is, the context in which learning
takes place is an important part of learning activity. The concept of activity
is central to situated learning theories, but activity has been considered an
exclusively sociocultural process in which the body only plays a minor role. In
embodied cognition research, on the other hand, there is an increasing aware-
ness that mind and body are inextricably intertwined and cannot be viewed in
isolation. Findings in cognitive neuroscience provide additional evidence that
cognition is tightly linked to perception and action. The aim of this thesis has
been to investigate the role of the body in situated learning activity by inte-
grating these different perspectives on cognition and learning. The analysis
suggests that, like individual human conceptualization and thought, situated
learning is in fact deeply rooted in bodily activity. In social interactions the
body provides individuals with a similar perspective on the world, it functions
as a means of signalling to others what cannot (yet) be expressed verbally,
and it serves as a resonance mechanism in the understanding of others.
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1 Introduction

For quite a long time, cognition has been believed to be the product of internal (indi-
vidual) processes, comparable to the symbol-manipulating processes of a computer
(e.g. Pylyshyn, 1990). Accordingly, the focus in cognitive science has largely been
on information and its mental representation and processing, thereby often reducing
an agent’s interaction with the surrounding environment to nothing but a set of
interactions between external stimuli, mediating internal (symbolic) knowledge, and
behavioural responses. In recent years, however, there has been a shift within parts
of the cognitive science community, leading to approaches and perspectives where
in particular the interaction between agents and their environment is in focus (e.g.
Hutchins, 1995; Wertsch, 1993). Drawing attention from the individual to individ-
uals acting in a sociocultural context, much research indicates that the cognitive
processes of human beings cannot be understood without taking into consideration
the social and situated nature of human cognition. Wertsch (1993), for example,
pointed out that cognition is not only the result of an interaction between individ-
uals but also is determined by a society’s norms, principles, and knowledge. The
importance of social aspects has also been recognised by other researchers; Levine
and Resnick (1993), for example, argued that the human mind always must be seen
in terms of social interactions, including representations of other people, different
kinds of tool use, and other cultural aspects.

But not only the individualistic perspective has been questioned; many researchers
are also opposed to dualistic and functionalist viewpoints, which in different ways
presuppose the separation (non-relatedness) of mind and body. Going beyond this
perspective, it has been argued that body and mind cannot be separated, since they
strongly affect and depend on each other (e.g. Clark, 1997; Hutchins, 1995; Varela,
Thompson & Rosch, 1991). However, within the cognitive science community there
is a vivid discussion about what it really means to be embodied and exactly what the
implications for cognitive processes are (e.g. Chrisley & Ziemke, 2002; Wilson, 2003);
the emphasis lies often on different aspects, thereby providing different perspectives
on the phenomenon of embodiment. Despite these differences, many researchers do
agree that the body itself has an important impact on the way people think and act.
A growing number of studies indicates, for example, that our language is deeply af-
fected by (rooted in) everyday bodily experience (e.g. Lakoff & Johnson, 1980, 1999;
Roth, 2000, in press; Rizzolatti & Arbib, 1998).

1.1 Situated cognition and situated learning

The origins of situated approaches in cognitive science can be traced back to at least
the 1930s and the work of scientists such as Dewey (1938/63), Mills (1940), and Vy-
gotsky (1932/78). Back then, behaviourism, introspection, and reflexology were
widely accepted approaches and dominated psychological research. By taking cul-
tural and social aspects into account, these theories went far beyond the boundaries
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1 Introduction

of behaviourism and reflexology.1 Rather than explaining behaviour and cognition
in terms of stimuli and responses, these scientists highlighted the social and cultural
nature of human cognition. Vygotsky (1932/78), for example, considered cognition
a result of social processes in which the mediation of different kinds of tools and
artefacts plays a central role. However, for a combination of reasons, these ideas did
not attract many scientists back then, resulting in a long period in which social and
cultural aspects of human cognition were either ignored or actively dismissed, not
least in cognitive science which from its inception in the 1950s focused on cognition
within the individual. First many years later, in the 1980s, these ideas were re-
discovered and brought back to life, e.g. by Suchman (1987), as an alternative to the
cognitivist information-processing approach. Today, there is an increasing awareness
of the situated and cultural nature of human cognition in different scientific fields of
cognitive science. Theories of situated cognition, in a nutshell, are largely based on
the idea that human thought and action are situated, in the sense that “what people
perceive, how they conceive of their activity, and what they physically do, develop
together” (Clancey, 1997; p. 1, original emphasis). The sharp distinction between
different kinds of knowledge (explicit vs. tacit) is being questioned, e.g. by Clancey
who argued that “thinking is a physical skill like riding a bike” (ibid., p. 2).

The paradigm shift from cognitivism to situated cognition also has important im-
plications for the research area of education. Traditionally, knowledge and learning
have been viewed as something that is developed and experienced in a stable, objec-
tive world. Context and activities have, therefore, been believed to be neutral with
respect to what is learned (Brown, Collins & Duguid, 1989). Traditional education
has also largely based its teaching practices on the idea that knowledge is something
that resides inside people’s heads, leading to a focus on transmitting content into the
mind of people (Barab & Plucker, 2002). The traditional view has been criticised
a lot in recent years, leading to learning theories that address the issue of learn-
ing and knowledge from a rather different point of view; based to a considerable
extent on cultural-historical psychology (e.g. Leontiev, 1978; Vygotsky, 1932/78),
these theories view learning as a process that emerges from activity in a subjective
and socially constructed world (e.g. Brown et al., 1989; Lave & Wenger, 1991; Ro-
goff, 1990). Only knowledge that is actively acquired allows one to develop a rich
understanding of the world, to use this knowledge in different situations. Individuals
often do not make use of knowledge learned in school, simply because school and the
“real world” are two completely different settings. Taken together, the main focus
in these learning theories is to a large degree on the situated nature of learning and
activity. Lave and Wenger (1991) stress this fact by pointing out that there is no
activity that is not situated, since “agent, activity, and world mutually constitute
each other” (p. 33). However, not only the situatedness of learning and knowledge
has been in focus in situated learning. Following Vygotsky, particular emphasis has
also been centred on the sociocultural nature of learning and knowledge, that is,
learning is viewed as a process in which the social interaction with other individ-

1Behaviourism and reflexology share similar assumptions about the nature of human cogni-
tion and learning. Reflexology was a widely accepted approach in early 20th century Russian
psychology, while behaviourism mostly is associated with early 20th century American psychology.
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1 Introduction

uals and the use of different kinds of tools are considered important factors for a
successful appropriation of knowledge (e.g. Resnick, 1989).

1.2 The issue of embodiment in situated learning

The consideration of the situated and sociocultural nature of human cognition in
general, and learning in particular, can indeed be seen as a step in the right direc-
tion, but from an embodiment perspective there are some issues that yet need to
be addressed. The concept of activity, for example, is of central interest in situ-
ated learning theories, but “activity” often appears to be conceived of as a cognitive
process which is somehow detached from and (or) independent of the body. De-
spite an increasing awareness of the body in other areas of cognitive science (e.g.
Roth, 2002; Wilson, 2003), many researchers in the field of education have, with few
exceptions (e.g. Drodge & Reid, 2000; Fenwick & Tara, 2003; O’Loughlin, 1998),
largely sidestepped the issue of embodiment in learning. While strongly emphasis-
ing the interpersonal and artefact-mediated nature of cognition and activity, they
have been less concerned with the body itself and its role in human thinking. Very
often, the body is “just” another factor, briefly acknowledged and mentioned, but
in fact understood and analysed very little.

To compound matters, it has not always been easy to see and to understand how
and to what extent the body is involved in our way of thinking. Until recently, it had
been difficult to find neurological evidence for “situated” ideas, simply because most
researchers did not have the possibility to “look inside people’s heads”. Most of the
previous findings are based on ethnographic studies, where observations of people in
action are a very common way to investigate the way people think. During recent
years, however, the bodily basis of human cognition and human social interaction has
become a key concern for a growing number of researchers in the field of neuroscience
(e.g. Adolphs, 2001; Chiel & Beer, 1997; Johnson-Frey, 2004; Maravita & Iriki, 2004;
Rizzolatti & Arbib, 1998). Promising findings within this field, and the growing
interest in the body as the primary unit of analysis in other areas of cognitive
science, have opened new opportunities to enhance our knowledge about the body
and its role in learning (cognition). By looking more closely at how the body is
involved in, for instance, processes such as tool use and social interactions we can
get a better understanding of human cognition in general and of the body itself.

1.3 Aim and objectives

The aim of this dissertation is to investigate the role of the body in situated learning.
Situated learning theories strongly support the idea that in situated activity tool use
and social interaction are important factors (see section 1.1). In this sense, the role
of the body refers to bodily activity with respect to objects and other individuals
in the (learning) environment. Situated learning, on the other hand, refers to the
development (appropriation) of knowledge in a social context, and to the way learn-
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1 Introduction

ing is linked to practice and experience (bodily activity). Cognition cannot be fully
understood without considering how the body is involved in the interaction with the
surrounding environment, and how this in turn changes the way people think.

In line with the aim of this thesis are the principle research objectives, which are
to review and to integrate current research and developments in the fields of situ-
ated learning, embodied cognition, and neuroscience. The focus will be on situated
learning, the concept of (bodily) activity, and the neural mechanisms underlying
social interaction and object manipulation. The intended contribution is primari-
ly directed towards a conceptual integration of the two research areas of situated
learning and embodiment, which provide completely different frameworks for the
nature of situated learning and activity. The intention is not to provide educational
guidelines, but to identify and clarify the various roles of the body in situated learn-
ing, and to compare and discuss the different perspectives on activity in situated
learning and embodied cognition research. An important step will subsequently be
the identification of commonalities, disagreements and open questions in the areas
of situated learning and embodiment.
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2 Situated learning in a historical context

Traditionally, learning has been considered a process that exclusively takes place in
people’s minds (e.g. Gagné, Yekovich & Yekovich, 1993); this conviction has found its
expression in concepts such as ability, talent, and intelligence, and is a consequence
of, as Barab and Plucker (2002) put it, “the separation of the learner from the
learning context”, and “the isolation of the body from its mind” (p. 165). Learning
has been taken to be the result of internal, innate processes, and is consequently
considered as linked to a number of developmental stages which people, children in
particular, experience as they progress in life. Not having reached a certain stage of
development yet, a child would be unable to learn certain things (e.g. Piaget, 1969).
This way of looking at learning and knowledge is quite opposed to situated learning
which is a movement in the field of education that has emerged to address the
specificities of learning and knowledge from a standpoint different to traditional
approaches. Instead of focusing solely on the the mind and its internal processes
a growing number of researchers have started to consider learning and knowledge
acquisition in terms of interactions and meaning-construction within a sociocultural
context. Researchers interested in the various aspects of education and learning
have increasingly become aware of the fact that traditional learning theories are
insufficient to explain the ways individuals learn and make use of knowledge within
and outside schools. The emphasis in situated learning theories is largely on the
social and tool-mediated nature of learning and cognition (e.g. Brown et al., 1989;
Lave & Wenger, 1991). That means, learning is described as a process that is
socially situated in activity and in which “the (active) construction of identities”
occurs (Lave, 1992 in Packer & Goicoechea, 2000, p. 229).2

The present chapter is intended to introduce the reader to the research area of
situated learning and related historical perspectives, with a particular focus on the
role of (bodily) activity. Beginning with a brief historical background of situated
learning and its relation to research areas such as situated cognition, the chapter
goes on to discuss earlier educational approaches in which, from a situated and
embodiment point of view, a number of ideas can be found similar to those in
situated learning theories. In the next section, the concept of activity and the
historical origins are discussed in detail, followed by an introduction to Galperin’s
approach to activity and learning where bodily activity and its impact on mental
activity is in focus.

2.1 Situated learning and its origins

Situated learning theories are largely based upon and related to the philosophies of
situated cognition where a key theme is that cognition is for action (e.g. Clark, 1997;

2The latter, however, has according to Packer and Goicoechea (2000) largely been overseen in
situated learning theories, leading to positions which to some extent follow traditional conceptions
of learning. Instead of viewing learning as an identity-changing process, it is sometimes simply
depictured as a process of cognitive change (cf. Bredo, 1994 in Packer & Goicoechea, 2000).
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2 Situated learning in a historical context

Suchman, 1987; Varela, Thompson & Rosch, 1991; Wilson, 2003). This philosophy
goes directly against the functionalist belief in mind-body dualism according to
which a person’s ideas, beliefs and knowledge are autonomous and disconnected
from (bodily) experience. Being widely accepted by a large number of researchers in
the various fields of cognitive science, this position had, not surprisingly, far reaching
and lasting implications for educations and educational theorising as well (Kirshner
& Whitson, 1997). Situated learning theories generally criticise the traditional philo-
sophical position of dualism by strongly emphasising the active and situated nature
of learning. The underlying assumption is that the knower cannot be separated from
the known leading to a position in which knowledge and learning are considered the
result of social activity in context (Brown, Collins & Duguid, 1989; Greeno, 1998;
Lave, 1991; Lave & Wenger, 1991). Moving the analysis of arithmetic problem-
solving out from the laboratory into the “real” world (e.g. people grocery shopping
in the supermarket; dieting) Lave (1991), for instance, showed clearly that knowing
and doing are inextricably intertwined. The interdependency between knowing and
doing is central to various concepts of apprenticeship, which are a reflection of the
particular interests of researchers in different areas such as developmental psychol-
ogy (e.g. Rogoff, 1990) and education (e.g. Collins, Brown & Newman, 1989), and
which provide interesting sidelights on the mechanisms of learning and knowledge
appropriation within the theoretical framework of situated learning.

Still, there is some confusion with regard to the relation between situated learning
and situated cognition. Both research areas seem sometimes to be wrongly depicted
as equal despite their differences, which appears to be the source for some misunder-
standings. Many ideas in situated cognition are based upon and related to the work
of Vygotsky and his colleagues, but the large attention that the cultural-historical
approach has received in situated cognition and situated learning, as it encapsu-
lates many of the concerns in education, seems to have led some researchers to the
belief that situated cognition and situated learning are research areas with similar
research concerns. As a consequence, researchers and educators looking for teach-
ing instruction guidelines, or solutions for current learning (teaching) problems in
situated cognition might be misled as the purpose of situated cognition in general
is not to provide them with an educational manual. However, according to Clancey
(1995), this is not as it would appear the purpose of situated learning theories either:

Situated learning is concerned with how learning occurs everyday. It is not
a recommendation that teaching be “situated” or “relevant”. It is a theory
about the nature of human knowledge, claiming that knowledge is dynami-
cally constructed as we conceive of what is happening to us, talk and move.
Especially, our conception of our activity within a social matrix shapes and
constraints what we think, do, and say. That is, our action is situated in our
role as member of a community (p. 1, original emphasis).

This definition puts situated learning close to the area of situated cognition, that
is, the issue of learning and knowledge appropriation seems more to be a specific
question relevant for situated cognition in general than a research area of its own.
Cornford (1999), for his part, described situation learning as an approach that has
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2 Situated learning in a historical context

been adopted by researchers and writers from numerous research perspectives, in-
cluding areas such as cognitive anthropology and critical psychology, and ecological
and ethnomethodological perspectives. In this sense, situated learning theories are
not more than a reflection of researchers’ particular (area-dependent) interests in
certain aspects of situated cognition (e.g. Brown et al., 1989; Lave, 1991). This
point of view, however, is in some way also supported by Clancey (1995) who de-
picts situated learning as a field with roots in a various number of research areas
and philosophies such as sociology of knowledge (e.g. Marx, Durkheim), function-
alism (e.g. Dewey, Bartlett), activity theory (e.g. Vygotsky, Leontiev, Luria) and
ecological psychology (e.g. Gibson, Jenkins).

However, the purpose here is not to analyse in detail the relation between situated
learning and situated cognition, and to decide whether or not, or to what extent,
situated learning theories and the area of situated cognition share the same research
interests. Rather, with the aim of this thesis in mind, the intent is to identify and
to explain the various ways in which researchers approach the issues of learning and
knowledge appropriation from situated (sociocultural) point of views, as the notion
of mediated activity is one of the cornerstones in sociocultural approaches to learn-
ing and education. The theoretical framework of situated learning, in other words,
appears to provide a confident basis for a more thoroughly discussion regarding the
body and its impact on learning activity.

2.2 Why situated learning?

The development of situated approaches to learning and education has mainly been
the result of critiques of traditional theories, situated learning theories, however,
have not by a long way been the only critical approaches during the years, and in
order to fully understand why the theoretical framework of situated learning is a
good starting point for a further investigation of the body and its role in learning
we need to take a closer look at what other, alternative approaches to teaching and
learning have (had) to provide in terms of contextual aspects and activity.

2.2.1 Alternative approaches

While traditional views generally have gained widespread acceptance in the scien-
tific world and in public, other positions providing alternative ways of schooling and
learning have often, with few exceptions, been less successful. However, researchers,
educators, and philosophers having difficulties with the neglect of sociocultural as-
pects, bodily experience, and the spiritual dimension in various traditional theories
addressed many of these issues from often completely different point of views (e.g.
Montessori, 1965; Steiner, 1924/95). Giving a complete and accurate view of al-
ternative approaches is not the purpose here; rather the intention is to provide a
brief insight into how the issue of learning and education has been addressed by
scientists and educational practitioners with little or no theoretical connections to
sociocultural and situated approaches. Some of the alternative approaches appear
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2 Situated learning in a historical context

on the surface to have incorporated a number of ideas that generally are associated
with situated learning theories as much of the emphasis in those theories is on social
interaction and (bodily) activity in the process of learning and education. However,
it will become apparent that the underlying philosophies and assumptions differ
significantly from those in situated learning theories.

Waldorf Waldorf education is often considered one of the alternatives to public
(conventional) education as it generally is associated with children given the op-
portunity to develop and learn in an environment that helps reach them their full
potential. In Waldorf education teachers and educators seek to give the child (stu-
dent) experiences that are expected to further its intellectual, social, and emotional
growth. An anthroposophical understanding of man and nature constitutes the basis
of Waldorf education, and the curriculum used by teachers and educators in Waldorf
education is basically a reflection of this perspective. Anthroposophy is a spiritual
movement rooted in metaphysics and, consequently, in sharp contrast to material-
ism, which is the dominating philosophy in today’s world of science (Blak, 1988).
According to the anthroposophical philosophy, the material world is based upon the
spiritual world, that is, each human being is considered a creation of God and is
not, as claimed by darwinists, the product of random mutation and natural selec-
tion. Central to the anthroposophical philosophy is the idea of reincarnation, which
is the belief in that the soul of a human being will be reborn for all eternity. Ac-
cordingly, all human beings are conceived of as being partly material (body) and
partly spiritual (soul).

From an educational point of view, a child is believed to pass through specific devel-
opmental stages, both physically and spiritually (psychologically).3 Different teach-
ing methods and curriculums mirror the different interests, questions and problems
that arise at different stages (ages) and need specific care. Introducing a child to
a subject not corresponding to its mental and physical development is believed to
be harmful to the child. As the dualistic position in Waldorf education is clearly
reflected in the curriculum a rigid line is drawn between “cognitive” subjects such
as mathematics and physics and more ”‘creative”’, body based activities such as
modelling, dancing, and singing. Surprisingly, in spite of the distinction between
”cognitive” and ”creative” subjects as a direct consequence of the belief in a mate-
rial and a spiritual world, even subjects such as mathematics are mostly presented
in a way that gives the children the opportunity to relate bodily experience (e.g.
drawing, acting) to abstract (mathematical) concepts. The teacher’s support plays
a very important role in Waldorf education, and serves as a guide for the children.4

3This perspective seems to be quite similar to the theories of Swiss scholar Jean Piaget (1896–
1980) and others, but this is the only similarity that exists between the Waldorf movement and
traditional developmental psychology.

4The Waldorf movement is a growing movement, but the reader should be aware of that, from
the very beginning, Waldorf education with its underlying philosophy has heavily been under attack
from an increasing number of researchers, educators, and parents. Here is not the place to discuss
the pro and cons of Waldorf education in detail, but more information on this topic can be found
on the Internet, e.g. on www.waldorfworld.net and www.waldorfcritics.org.
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2 Situated learning in a historical context

Montessori The Montessori method has become a well established teaching me-
thod in many countries around the world, and much of its success is strongly tied
to the idea of children being able to early cognitive learning if given the educational
opportunity (Hainstock, 1986). This philosophy was revolutionary at the turn of the
19th century, a time where no schools for children under the age of six existed, and
where most approaches to children were largely based on the experience of adults
with other adults (Polk Lillard, 1978). However, more than a century later many
elements of Maria Montessori’s ideas on early education and education in general
have found their way into numerous state school classrooms, in the field of special
education, and kindergartens.

Maria Montessori, active during the first decade of the twentieth century, was an
Italian physician with a deep interest in children and their development. Unlike
many other scientists who approached and studied children and their development
from a rather adult point of view, Montessori reasoned that a better understanding
of humans in general only can be achieved if observing children in their natural en-
vironments: “The child is a spiritual embryo that develops spontaneously, and if we
follow him from the beginning, he can reveal many things to us.” (Montessori, 1972
cited in Polk Lillard, 1978, p. xiii). This thought introduces also a central element
in the Montessori method, which is the strong belief in the spontaneous working of
the human intellect. Learning was seen by Montessori as a natural process that is
spontaneously carried out by the individual, and acquired by experiences upon the
environment. The task of the teacher is, subsequently, that of helping the child to
develop its (whole) personality by thoroughly observing the child’s improvements,
by giving the child the space and time to follow its inner instincts and needs, and
by preparing the environment in such a way that it suits the child’s spiritual, emo-
tional, physical, and intellectual needs and interests (Hainstock, 1986). Different
kinds of materials to which children are introduced by an adult (teacher) are said
to provide the child with the opportunity to purposeful activity involving the mind
and body working together. The idea behind standardised, introduced material is,
according to Hainstock (1986), that it helps the child to build up concrete patterns
of order in the mind – which the child later can rely on when it comes to abstract
interpretations. Much of the emphasis is on social interactions even though children
are thought of as individuals who deserve respect for their unique individualities
(personalities). Music, art and other creative activities play also an important role
in Montessori education. 5

Pestalozzi and Rousseau Through the years the issue of education has been
attacked from almost any angle imaginable, and Waldorf education and the Montes-

5It should be noticed that many of Montessori’s ideas and teaching methods have been “bor-
rowed” and further developed by a large number of teachers and educators working in public
schools, often without a deeper understanding and acceptance of the underlying philosophy and
assumptions. True Montessorians in the movement try, according to Hainstock (1986), to pro-
tect the Montessori method from any influence that could distort its “real message”. Hainstock
argued, that this attitude is one of the main reasons why Montessori often is associated with a
somewhat cultlike method (ideology) – which, as a result, has it largely kept out of the intellectual
mainstream of education. Further information on the topic can be found on the Internet, e.g. on
www.montessori.org.
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2 Situated learning in a historical context

sori method are only two examples of it. This is not the time to discuss all existing
educational movements in modern history in detail since most of them are of no or
little relevance to the central theme of this thesis, but there is probably no discus-
sion regarding the nature of learning and teaching without at least mentioning the
names of Pestalozzi and Rousseau. Pestalozzi is said to have been one of the first
researchers to point out the close relationship between theory and praxis, and many
of his ideas are still applied in today’s educational systems (Svedberg & Zaar, 1998).
New, revolutionary concepts of childhood and education, on the other hand, are
most and foremost associated with Rousseau, a French philosopher in the 18th cen-
tury, who wrote a pedagogical novel – the famous “Èmile” (1762). In his novel,
Rousseau argued for a complete change in education by emphasising the importance
of individual expression and experience in learning. The teacher’s task was, accord-
ing to Svedberg and Zaar (1998), to encourage the child’s natural curiosity, to relate
to its previous experiences, and to introduce him (her) to natural and cultural phe-
nomena. Learning and teaching were viewed as processes of daily activity in the
social and cultural environment the child lived in; accordingly, there was no need
for such a thing as schools.

2.2.2 A comparison to situated learning theories

The approaches discussed in section 2.2.1 and situated learning theories share a
number of similar views on learning and knowledge, in spite of their differing under-
lying philosophies. Both the alternative approaches and situated learning theories
in general are entirely opposed to teaching approaches in which the child is viewed
as a passive recipient rather than an active participant. Contextual aspects are also
a theme that, in different ways, is running throughout both alternative and situated
learning theories; instead of viewing learning and knowledge acquisition primarily as
a process in which ready-made knowledge is transferred from one person to another,
scientists and educators opposed to those assumptions rather describe the processes
of learning and education in terms of both individual and social activity in a rich
learning environment.

The paradigms, nevertheless, differ with respect to assumptions about the existence
of developmental stages and the nature of human cognition in general. While edu-
cators and scientists working in (with) Montessori and Waldorf education generally
are convinced of that children move through a variety of developmental stages as
they progress in life, researchers advocating situated learning theories do not seem
to bother with them, considering them to be of less importance or irrelevant as the
general focus in situated learning theories is rather on socio-cultural aspects such
as mediated activity and the social environment (situation) in which learning oc-
curs.6 Moreover, the assumption about developmental stages is closely related to the
conviction in, for instance, Montessori’s theories that people have innate structures

6This approach, however, is by no means a neglection of developmental processes, but in contrast
to theories where it is simply assumed that, for instance, conceptual learning only starts when a
certain developmental level is achieved, sociocultural theories propose “that scientific learning itself
promotes cognitive development” (Kozulin, 1998, p. 48).
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which can be trained and developed for general purposes. This theoretical assump-
tion was heavily criticised by Dewey who otherwise supported many of Montessori’s
ideas (Dewey & Dewey, 1915 in McDermott, 1965). Educational movements such
as Montessori, Pestalozzi, or Waldorf seem also to have a more individual point
of view, that is, the child and its needs are the starting point for every scientific
discussion, while the research in situated learning largely appears to be driven by
a genuine interest in how people, children (students) in particular, learn and what
the nature of (human) knowledge is.7 The different ways of looking at and doing
research has also become apparent in the research results; research including most
of the alternative approaches has, from the very beginning, been directed towards
a translation from theory to educational practice. Within the theoretical frame-
work of situated learning, on the other hand, researchers have not been primarily
interested in such a translation process, the contribution seems more to have been
directed towards a better understanding of learning and knowledge in general. This,
however, has also been one of the main critiques of situated (learning) theories, as
there “is an excess of theory and little empirical evidence” (Cornford, 1999, p. 3)
which, as stated by Greeno (1997, in Kirshner & Whitson, 1998), does not “provide[]
a broader framework for understanding and improving educational practice” (Kir-
shner & Whitson, 1998, p. 27). This is, according to Kirshner and Whitson (1997),
mainly a consequence of the overall assumption in situated cognition that cognition
is for action and socially distributed across people and settings. Looking at cognition
and learning exclusively from this point of view, they argued, sidesteps the issues
of generality and transfer, making situated learning theories “educationally trivial”
(ibid., p. 12) for teachers and educators.

One of the main reasons for the distinct research directions and interests in alter-
native approaches and situated learning research are the underlying philosophical
assumptions. For centuries, the dualistic point of view has been a widely accepted
position in scientific circles, which basically is the result of a genuine belief in God
and the existence of a soul. This position has not been questioned in most of the al-
ternative approaches, and the overall goal appears to have been to achieve a balance
between body and soul, between the material and the spiritual world. This way
of thinking becomes quite apparent in Waldorf education, while such theological
considerations generally are more implicit than explicit in, for instance, Montes-
sori’s and Pestalozzi’s approaches (the strong anthroposophical background might
also be the reason for Waldorf education being less successful in transferring ideas
from isolated Waldorf schools to other categories of schools). Taken together, the
alternative approaches discussed here and situated learning theories seem to have
more differences than they have in common, which appears to be mainly the result
of disagreements about the dualistic perspective and partly contradicting research
interests. The alternative approaches do not provide scientific alternatives to situ-
ated learning theories as alternative positions do not support the (situated) idea of
thinking and doing being closely intertwined. A sharp line is drawn between ma-

7According to Cornford (1999), among others, this interest in understanding the nature of
learning is mainly the result of “intense efforts in most countries, but especially the USA, to increase
the effectiveness of education and learning in order to achieve national competitive advantage”
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terial and spiritual (mental) world, leading to positions in which (bodily) activity
simply is the product of (superior) mental activity, which is fundamentally opposed
to situated (sociocultural) conceptions of activity.

2.3 Vygotskian traditions in situated learning

The basic tenet in situated cognition is that “(c)ognition is culturally mediated by
material and semantic artefacts such as tools and signs” and that “it is founded in
purposive activity” (Scribner, 1990/1997b, in Packer and Goicoechea, 2000; p. 229),
and Lave (1988) pointed out that “cognition is distributed, not divided among mind,
body, activity and culturally organised settings” (p. 1). These ideas have largely
their origins in cultural-historical psychology, an approach which was developed
more than a half century ago by L.S. Vygotsky, a Russian psychologist active in
the 20s to early 30s.8 Central to his cultural-historical approach is the idea of hu-
man cognition being the result of cultural, rather than natural processes, that is,
to explain and describe higher mental processes in terms of socially and culturally
mediated activity (Wertsch, 1985a).9 Connecting cultural, social and mental pro-
cesses, Vygotsky’s approach has of course also a number of implications for education
and educational research, where his approach commonly is viewed as a counterbal-
ance to behaviourism and as an alternative to the influential concepts of Piaget
(Gindis, 1999).10 Instead of solely focusing on the individual, Vygotsky moved the
attention to actual learning activities in which the child is engaged in a framework of
guided instruction, that is, learning was considered a process of activity in which hu-
man mediators and the use of psychological tools play a major role (Kozulin, 1998).

2.3.1 Historical background

The basic ideas in cultural-historical theory grew out of Vygotsky’s attempts to
overcome the crisis in Russian psychology; back in the 1920s, the field of psychol-
ogy was dominated by reflexologists and Marxists, and overshadowed by intense
controversies between reflexologists and mentalists regarding the nature of human

8The term “cultural-historical” is the original term used by Vygotsky to emphasise the cultural
and historical formation of the human mind. A more thoroughly discussion of Vygotsky’s uses
of history can be found in Scribner (1985). In today’s psychology, Vygotsky’s approach is often
referred to as “sociocultural” approach as the focus largely is on sociocultural aspects such as tool
use and social interactions. The term “cultural-historical approach” is used here in a broader sense
which also includes “sociocultural” perspectives.

9It should be noted that Vygotsky’s sharp distinction between cultural and natural processes
has been criticised during the years. Geertz (1973, in Wertsch, 1985a), for instance, pointed out
that biological and cultural (social) development do not occur in isolation, which, according to
Wertsch (1985a), implies that “that the biological substrate of mental processes may have emerged
partially in response to cultural pressures” (p. 30). For a more thoroughly discussion, see Wertsch
(1985a).

10The latter viewpoint, however, has been questioned recently by Shayer (2003) who argued for
a position in which the work of Vygotsky and Piaget should be viewed as complementary, rather
than conflicting or contradictory. This position is in some aspects also supported by other scientists
(e.g. Kozulin, 1998; Wertsch, 1985a).
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behaviour (Kozulin, 1999). The reflexologists were known for defining human be-
haviour in terms of stimuli and response (reaction), thereby completely ignoring the
phenomenon of consciousness. Human behaviour was simply equated with higher
neuron activity, or as Pavlov put it, was “nothing more than the result of the es-
tablishment of new nervous connections” (Pavlov, 1927 in Kozulin, 1999; p. 77).
The mentalists, on the other hand, described human behaviour exclusively in terms
of mental (conscious) processes, and took the subject’s (introspective) report as a
true copy of conscious processes. Vygotsky’s hope was, according to Ivie (2002),
to resolve this conflict by putting the mind back into behaviour. Simply studying
behaviour without reference to mind or consciousness was, according to Vygotsky
(1982),

simply the dualism of subjective psychology – the attempt to study a purely
abstracted mind – turned inside out. It is the other half of the same dualism.
There, there was mind without behaviour; here, behaviour without mind.
And both there and here “mind” and “behaviour” understood as two different
phenomena. (cited by Minick, 1997, p. 119)

One of Vygotsky’s main criticisms of both the reflexologists’ and mentalists’ ap-
proach to human cognition and behaviour was that those supporting reflex theory
and introspection did not distinguish between the subject of psychological study and
the explanatory principle. Explaining consciousness with the theoretical notion of
consciousness, as the mentalists did, was according to Vygotsky one-sided. In both
reflexology and behaviourism, on the other hand, animal behaviour (e.g. the salivary
reflex in dogs) contributed the basis for analysing and understanding the nature of
human behaviour. Animal behaviour was considered a distinct type of mental activ-
ity while human behaviour was taken as a variation of it.11 Vygotsky noticed that
the existing schools of psychology at the time – reflexology, behaviourism, mentalis-
tic psychology, and psychoanalysis – with their differing explanatory systems would
lead to completely different interpretations of any behavioural or mental act. As
Kozulin (1999) phrased it:

What on the surface appeared as a caricature fight between different schools
for supremacy, on a deeper level corresponded to a serious concern with psy-
chology’s lack of coherence as a science (p. 94)

In contrast to his colleagues in the schools of reflexology and behaviourism12, Vygot-
sky defined human behaviour in terms of a historical and social nature. Instead of
focusing on the “product of development”, the emphasis was now on “the very pro-
cess by which higher forms are established” (Vygotsky, 1978, cited in Wertsch, 1985a,

11According to Kozulin (1999), thinking in types still exists, only that it has been replaced
by another points of views. As an example, he mentions the information processing paradigm
where computer processes constituted the type while human behaviour (mental processes) became
a variation of it.

12The schools of reflexology and behaviourism are referred to as two different schools by Kozulin
(1999), but it should be noted however that these terms are mostly used interchangeby (cf. also 1.1)
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p. 17): higher mental processes were described by Vygotksy as the product of social
processes and activity, a position that is clearly reflected in the cultural-historical
conceptions of higher mental processes, mediated activity, and psychological tools.

2.3.2 Higher mental processes, mediation and tools

Higher mental processes are, in Vygotsky’s opinion, created by meaningful social
activities, that is, “in order to understand the individual, one must first understand
the social relations in which the individual exists” (Wertsch, 1985a, p. 58). Vygotsky
here followed Marx (1959 in Wertsch, 1985a) who outlined this assumption in his
Sixth Thesis on Feuerbach. From a developmental point of view, the basic idea
behind is the following:

Any function in the child’s cultural development appears twice, or on two
planes. First, it appears on the social plane, and then on the psychological
plane. First it appears between people as an interpsychological category, and
then within the child as an intrapsychological category (Vygotsky, 1981b in
Wertsch, 1985a, pp. 60–61.)

The process of internalisation was viewed as a process in which certain patterns of
(external) activity come to be executed on an internal plane, something Vygotsky
agreed on together with other theorists (e.g. Piaget, 1969), but unlike most of them,
he defined external activity in terms of “semiotically mediated social processes”
which “provide the key to understanding the emergence of internal functioning”
(Wertsch, 1985a, p. 62). Importantly, internalisation was not simply viewed as a
process of copying external, interpsychological reality to an internalised, mental
plane, that is, what initially is external (environmental) in time simply becomes
internal (psychological); instead, it was seen as a process in which an internal plane
of consciousness is formed.

The idea of higher mental processes being the result of an internalisation of so-
cial process has largely been developed and extended in the USSR in the theory
of activity, which commonly is referred to as Cultural-Historical Activity Theory
(CHAT), and according to Clancey (2002), may be viewed as an early version of
situated cognition.13 Having its roots in the work of Vygotsky the activity approach
is often considered a result of Vygotsky’s writings, despite the further develop-
ment and refining of his ideas by other Russian psychologists (cf. Galperin, 1992a;
Leontiev, 1978; Luria, 1974). Galperin, for example, transformed Vygotsky’s socio-
historical approach into a technology of instruction (Arievich & van der Veer, 1995),
and contributed, according to Haenen (1996 in Gindis, 1998), also to the further
development of this theory. This position is also strongly supported by Wertsch

13It should be noted that CHAT generally is discussed from a number of differing viewpoints,
which has resulted in an ongoing debate about whether or not those viewpoints stand for different
approaches. As a result, this approach is known under a variety of names, including ”Vygotskian”,
”neo-Vygotskian”, ”cultural-historical”, ”sociocultural”, or simply ”activity theory”. For a more
thoroughly discussion, see e.g. Van Oers (1998). For simplicity sake, the terms “‘Activity Theory”,
and “activity approach” are used.
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(1985a; 2000) who described Galperin’s work as a valuable extension of Vygotsky’s
ideas as Galperin explored the process of internalisation even further. The work
of Leontiev, though, is mostly associated with the formulation of this approach as
he advocated and explored the idea of activity being the central unit of analysis
in psychological research (Wertsch, 1985a). Vygotsky himself did not transfer his
ideas into a theory of activity, which might have been the case had he lived longer,
as various scholars have suggested according to Wertsch (1985a). Davydov and
Radzikhovski (1985 in Wertsch, 1985a), for instance, were convinced that Vygotsky
in fact was very close to formulating such a theory.

The idea of higher mental processes being a function of and created through socially
meaningful (mediated) activity is fundamentally opposed to traditional theories ac-
cording to which mental activity is superior to both neural and bodily activity in
the sense that one has first to think about what to do next before an activity can
be performed. Vygotsky criticised that scholars often are misled in their attempts
to analyse the relation between mental and neurophysiological activities if they are
in fact not dealing with two completely different substances but with two attributes
of one substance. Following his favourite philosopher Spinoza (Wertsch, 1985a), he
pointed out that

[t]hinking ... itself is nothing other than a functioning of the brain. The mental
does not have an independent existence. [...] [T]he very problem of the inde-
pendent functioning of the mind rests upon a false assumption, namely, that
mental processes flow in parallel or in interaction with physiological processes.
(Vygotsky, 1960 cited in Wertsch, 1985a, p. 201)

In more recent years, this idea was examined even more in detail by other Soviet
philosophers and psychologists, Ilenkov (1977 cited in Wertsch, 1985a, p. 201), for
instance, argued that “thinking is not the product of an action but the action it-
self, considered at the moment of its performance (...)” (original emphasis). Given
the underlying philosophy of interdependency between thought and physiological
processes, the notion of human activity was subsequently defined as the main unit
of analysis and key to understanding human cognition. Activity is described as a
process that is mediated by other people, material tools, and psychological tools.
Vygotsky’s idea of mediation was, according to Haenen (1996 in Gindis, 1998),
related to the mediation of children’s psychological processes which occurs in the
course of their direct communication (interaction) with adults who teach them signs
and concepts. For Galperin and Leontiev, on the other hand, “such mediation takes
place in the course of organisation by adults of children’s activity in the process
of which children acquire new methods of dealing with social/scientific signs and
notions” (Gindis, 1998, p. 502; emphasis added). The latter position is a further
development and refinement of Vygotsky’s original concept of mediation which is
also closely related to his notion of the zone of proximal development. In this notion,
Vygotsky elaborated the social dimension of psychological functioning and develop-
ment and “placed the interaction with adults and more competent peers at the very
heart of this zone” (Haenen, 2001, p. 159). Vygotsky (1932/78) himself defined this
zone as “the distance between the the actual developmental level as determined by
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independent problem solving and the level of potential development as determined
through problem solving under adult guidance or in collaboration with more capable
peers” (p. 86).

From a cultural-historical viewpoint, the source of activity can be found either in
other people’s behaviour, material tools, and (or) psychological tools such as signs
and symbols. The use of psychological tools, for instance, is said to develop in
the course of social interaction with other people. An important distinction was
made by Vygotsky between material and symbolic tools, instrumental (material)
action and symbolic action. Symbolic tools (e.g. signs) generally were considered a
special form of stimuli which function as psychological tools to control behavioural
processes, while ordinary tools simply were referred to as means by which nature
can be controlled (Kozulin, 1999). Or as Vygotsky put it:

The most essential feature distinguishing the psychological tool from the tech-
nical tool, is that it directs the mind and behaviour whereas the technical tool,
which is also inserted as an intermediated link between human activity and
the external object, is directed toward producing one or another set of changes
in the object itself (Vygotsky, 1930, in Wertsch [14] in Kozulin, 1999).

Vygotsky’s sharp distinction between psychological tools and technical tools, how-
ever, appears to be somewhat problematic. It is quite difficult to draw a line and
to decide exactly what tools are psychological tools or technical tools, respectively,
in terms of Vygotsky’s definition. A common artefact such as a book, for instance,
might at a first glance look like a “psychological tool”, but if used to replace a broken
leg of a desk, it simply becomes a “technical tool”. A paper basket, on the other
hand, becomes a “psychological tool” when placed near the door as a reminder for
one to take it along when leaving the room. Artefacts (tools) simply are an in-
tegral and inseparable component of human functioning, that is, thinking and the
use of different kind of tools are not just two processes in isolation but mutually
related. This fact, nevertheless, seems also to have been acknowledged by Vygotsky,
considering the following quote:

The mastery of nature and the mastery of behaviour are mutually related,
[because] in the course of man’s transformation of nature, his own nature
changes as well (Vygotsky [14], chapter 4 in Kozulin, 1999).

Vygotsky’s theories were interpreted differently by various groups of his followers,
which is, according to Kozulin (1999), a reflection of dissimilarities in their philoso-
phies of practice. One of these has its origins in Marx’ interpretation of practice as
material production (labour). Tool use, and the emergence of the division of labour
were considered responsible for the transformation of natural mental processes into
human psychological functions. This way of thinking can, according to Kozulin
(ibid.) be found in the work of Leontiev and his theory of (psychological) activity,
while alternative interpretations focus instead on the role of language and other sym-
bolic mediators. Engeström (1999), in contrast, argued that Leontiev’s approach to
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activity not exclusively emphasises the tool-mediated production of objects as the
prototypical form of activity, but also acknowledges communication and mediation
by signs as important aspects of human activity.

2.3.3 The concept of activity

One of the basic issues in activity theory is, according to Engeström (1999), the
relation between activeness (as opposed to passivity) and activity. The former term
is commonly used to describe and to characterise animal and human forms of life
in general while the latter term emphasises the object-oriented, meaningful and
cultural-historical formation of human activity. In Soviet psychology, the concept
of activity was largely based on the idea that the mind is an integral part of ex-
ternal activity, depending on its nature and structure, rather than the mind lives
“according to its own special internal laws, exerting an action on external activ-
ity only secondarily.” (Galperin, 1992a, p. 41). The term “activity” is originally a
translation from the German philosophical concept Tätigkeit, and some scholars (cf.
Schurig, 1988, in Engeström, 1999) argued that activity cannot carry the deeper
philosophical meaning of Tätigkeit, which would have resulted in various misunder-
standings. Engeström (1999), for his part, disagreed here by pointing out that the
insistence on a term could not really prevent “conceptual blurring” (p. 21).

Fundamental to the theory of activity has been Leontiev’s idea to describe behaviour
by means of different levels of analysis, which are presented in the concepts of ac-
tivity, action, and operation and, corresponding, motive, goal and conditions. With
other words, activity is a socially meaningful unit of behaviour in which a variety of
action sequences is structured around shared goals and conditions. As activity pre-
supposes an actor, which according to Galperin (1992a) could as well be the forces of
nature, psychologists in Russian psychology introduced the term meaningful activity
to draw the attention to the fact that the object of psychology, instead of being an
impersonal process or the physiological reactions to stimuli, rather was the activity
of a subject. The definition of activity as meaningful not only includes a subject’s
physical capabilities but also takes explicitly into consideration all forms of mental
activity, that is, “meaningful activity signified a person as an active actor in the
world, interpreting in some fashion, the way things were and defining its own tasks
and its own capacities” (Galperin, ibid., p. 40). The concepts of motive and goal, in
addition, were produced by Leontiev, according to Galperin (1992a), to define the
concept of meaningfulness as the relationship between goal and motive, which made
it possible to “measure meaning by the degree to which they coincided” (p. 41); the
difference between the concepts of activity, action and operation, accordingly, were
also said to be determined on the basis of those concepts.

For Galperin, however, the concept of meaningful activity – as defined by Leontiev
– was somewhat troubling (Galperin, 1992a). Meaningful activity, he pointed out,
was given ”a psychological description with regard to only one aspect – motivation”
(ibid., p. 42, emphasis added), which was also characteristic for the distinction made
between activity, action, and operations:
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[A]ctivity was something in which goal and motive coincided; an action was
characterised by the fact that its result was an intermediate goal and no longer
coincided with the motive; an operation was an independent, automated part
of an action, the result of which was no longer even a discrete goal (ibid., p. 42).

The later distinction, made by Leontiev, between motivational and operational as-
pects of activity, of which the former remained the object of psychological investiga-
tion, clearly contributed to an even further limitation of the “psychology of activity
to its motivational aspect” (ibid., p. 42, original emphasis). By ignoring the object-
related operational content of activity, Galperin (1992a) pointed out, it was largely
overseen that mental activity in fact is highly dependent on external, object-related
activity. There were, however, a few experiments which showed how the structure of
an external action could influence the mental activity of a subject. An example of
a five-year-old child was given who distinguished individual words from an uttered
phrase by using counters as material support, but without the counters the child was
unable to do so. But those experiments did not give the answer to questions such
as how, and by what means, for instance, the material counters helped the child to
identify a word from the continuous flow of speech, making it impossible for scien-
tists back then to clarify the connection between mental activity and object-related
activity and, thus, the content of mental activity itself (Galperin, ibid.). One of
the main problems was, according to Galperin (1992a), the views on object-related
activity as a non-psychological process, and on mental activity, in contrast, as a
non-objective process. As long as the “external remained external, and the internal
remained internal” (ibid., p. 44) and no explanation was given for what exactly took
place in the process of internalisation – as defined by Vygotsky – the underlying
dualistic views on the mind would not change.

Galperin’s approach to activity, however, has not received as much attention as
Leontiev’s and Luria’s theories, mainly because it has been largely associated with
“concrete educational procedures”, despite the fact that Galperin himself considered
his work an important step to further investigation and understanding the origin
and content of human functioning (Gindis, 1998). Galperin’s theory is, according to
Gindis (ibid.), a special kind of theory:

It is a well known fact that theories or research methods can rarely be intro-
duced directly into practice. In order to connect “high level theory” (in this
case – CHAT) with social practice (e.g. education) there is a compelling need
for an “intermediate level theory” that could “bridge” the high level theory
with practice. Galperin’s paradigm of “systematic formation of mental actions
and concepts” was, in fact, this kind of a theory (ibid., p. 502).

This is also in line with Arievitch and Stetsenko (2000) who described Galperin’s the-
ory (1992b) as an advanced account of cognitive development in relation to learning
as it placed the origin of thinking in the concrete, observable activities of the child.
Galperin’s approach to activity was to describe the internalisation of socially mean-
ingful activity by means of six different steps, that is, he was concerned with how
mental (orienting) activity, with its origin in material (practical) activity, evolves
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through formal and informal instruction by adults in the zone of proximal develop-
ment. In addition to Vygotsky who strongly emphasised the importance of speech,
signs, and symbols as unique human tools in practical activity, Galperin recognised
and explored the role of human (practical) activity in thinking. Galperin strongly
believed that practical human activity constitutes the basis for the development of
semiotic means, and described learning in terms of an internalisation of action to
thought. Galperin’s approach to activity was heavily influenced by the Kharkov
School14, and in his attempt to investigate and describe the development of tool-
mediated activity, Galperin linked the Kharkovian approach to activity with the
cultural-historical conceptions of “mediation” and “internalisation” (Haenen, 2001).

2.4 From action to thought

The underlying assumption in Galperin’s approach to learning and activity is that
there are two different types of actions: (1) an ideal action that is performed in the
presence of objects and (2) an ideal action that is carried out separately, without any
presence of objects (Arievitch, 2003). While the first type of actions is characteristic
for different types of animals, the second type of actions can according to Arievitch
only be found in humans and constitutes the basis for a wide range of cognitive
phenomena (e.g. “mental models”, inner speech). That is, in spite of the fact that
all actions are object-related, only the second type is performed without a physical
execution. This, however, does not mean that the second type of action is carried
out according to some internal (mental) laws; rather, it is performed according to
the laws of the external world. Galperin and Kabylinskia (1974 in Arievitch, 2003),
for instance, tried to experimentally show that the process of attention is grounded
in material actions of control. In their experiment, material form of one’s (teacher’s)
own performance in children appeared gradually to transform into a new psycholog-
ical process, “the process of high quality attention” (p. 286). Arievitch (ibid.) holds
that those experiments (see also Galperin, 1989 in Arievitch, 2003) suggest that ma-
terial forms of external activity gradually is transformed into other (mental) forms
of that same external activity which, perhaps for the first time, blurred the sharp
line between external and internal processes. Any human action, Arievitch (ibid.)
argues, is object-related and cannot be explained simply in terms of “psychological”
or “physiological” processes. The process of internalisation, accordingly, should be
considered the fundamental mechanism of human learning and development.

The central idea in Galperin’s theory (1969; 1992b) is to describe the internalisation
of an object-oriented activity (the formation of mental activity) as a process in which
an action passes through a series of stages. At each of these stages, an action is
carried out in a new form and undergoes changes in several directions. The concept

14The Kharpov school was a group of scientists in Russian Psychology at the beginning of the
20th century, who are said to have been the first to draw the attention to the concept of activity
(Kozulin, 1990, in Haenen, 2001). One of their research interests concerned “the genesis of a
particular mode of psychological functioning in combination with individual’s ongoing practical
activity”.
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of action includes, according to Haenen (2001), actions such as the sawing of a
branch, the decorating of a room, or the using of a concept. According to Galperin
(1992b), an action can be described by means of four criteria: (1) the level at which
the action is fulfilled (level of appropriation) (2) the amount of generalisation, (3) the
completeness of the operations accomplished (abbreviation), and (4) the degree of
its mastery. To put it differently, the formation of an action will pass through three
different levels of abstraction (appropriation), and at each of these levels, the quality
of an action can be described by means of the three parameters of generalisation,
abbreviation, and mastery (Haenen, 1996):

• Level of appropriation:

– materialised
– verbal
– mental

• Degree of generalisation

• Degree of abbreviation or completeness

• Degree of mastery

As pointed out by Haenen (2001), these parameters can be viewed largely in iso-
lation as both the level of abstraction and the quality of an action are relatively
independent. At the first level, the materialised level of an action, actions are per-
formed with the aid of tools, or their representations (e.g. models, pictures, diagrams
etc.). At the second level, the verbal level, an action is performed based on audible
speech and without direct support from objects. At the last level, the mental level,
an action is realised internally by using internal speech; support from objects and
audible speech is no needed any longer.

Generalisation, in turn, is defined by Haenen (2001) as the degree to which the
constant and essential properties of an action’s task are isolated and distinguished
from those that are changeable and not that important. Abbreviation, on the other
hand, is the degree to which an action has been abbreviated as the number of
operations gradually is reduced to its most essentials. Mastery, finally, is about
the degree to which a child, for instance, is able to realise a specific action. In the
beginning, most of the time the teacher’s guidance will be needed and most actions
are slowly and consciously executed, while with increasing mastery the child is able
to perform an action without any help and guidance. That is, an action becomes
gradually automatic.

2.4.1 Mental action is rooted in material action

Bringing together the above discussed parameters of an action, Galperin conceptu-
alised a process of internalisation in which an action must go through six different
steps before becoming a complete mental action (Haenen, 1996). However, the re-
alisation of an action usually depends on a number of varying factors such as the
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learning task and the learner’s prior knowledge and experiences, sometimes lead-
ing to situations in which the sequence of the steps can be changed or a certain
step is rather unnecessary. The stepwise teaching strategy, accordingly, serves as
a blueprint for teachers rather than as an instruction manual that needs to be fol-
lowed in every single detail. Galperin, after having eventually abandoned the idea
of a strict sequence, particularly emphasised four distinctive phases (steps) of the
teaching-learning process: (1) orientation, (2) communicated thinking, (3) dialogical
thinking and (4) acting mentally.

Orientation In the orientation phase, the new action to be learned is brought to
the learner’s attention, that is, the learner gets to know the task and its conditions.
The orientation phase, accordingly, is designed to provide the learner with all the
information necessary for a successful action execution. The information is given to
the learner in form of an orienting chart (“cheat chart”) where aspects such as the
intended output, means and objects of an action are explicitly described. Working
with such a chart guarantees that the action in question is initially realised on the
materialised level (Haenen, 2001). Even though the first phase might at first glance
seem only be necessary for small children, it has been shown that even for adults the
learning of fundamentally new knowledge needs partially materialisation by means
of different kinds of orienting charts (Talyzina, 1981 in Haenen, 2001).

Communicated thinking = overt speech After the learner has learned to use
action specific objects and representations of them, the action is separated from its
materialised forms in the second phase. Instead, overt or social speech is frequently
used. The learners are encouraged to communicate about the action, and to think
aloud while executing the action without the use of objects and its representations.
The execution of the action at this stage is neither material nor completely mental
(Galperin, 1969 in Haenen, 2001). At this stage, the use of overt speech is not only
an opportunity for the learner to execute an action without external (materialised)
tools, but also to communicate with others, that is, to establish a social relation
with others.

Dialogical thinking = covert speech The phase of dialogical thinking is seen
as a complement to the previous phase. By encouraging the learner to establish a
dialogue with her/himself, a transformation of the structure of speech takes place.
That is, “an audible image of the world is created” (Galperin, 1969 in Haenen, 2001).
As pointed out by Haenen (ibid.), “the psychological significance of an audible image
lies in the fact that it is more stable and stronger than a perceptual image, which
should evolve on the basis of merely a materialised action without the subsequent
overt speech” (p. 164). During dialogical thinking, an action is mastered on a more
routine level, resulting in an almost automatic action.
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Acting mentally At this stage, an action has become a pure mental act. Instead
of controlling the outcomes of single operations, the teacher now focuses on the final
outcome of the action. The action, to put it in Haenen’s words, “has been trans-
formed into a mental phenomenon and has become a chain of images and concepts”
(Haenen, 2001, p. 164). The action now has an orienting function, according to
Galperin (1987, in Haenen, 2001), as it is mentally performed by means of mental
images and concepts representing real-life situations. These concepts help a person
to deal with similar and differing situations on the basis of previous experiences.

2.4.2 An embodiment point of view?

In summary, mental object-oriented activity is the result of in the beginning materi-
alised object-oriented activity, that is, broadly speaking, the physical manipulation
of objects constitutes the basis of human thought. Galperin’s approach to learn-
ing and activity, nonetheless, is also largely based on the assumption that humans
attain and use different kinds of mental representations and concepts, which ap-
pears to have been the main reason why Galperin’s approach has been described by
Arievitch (2003) as a necessary and long missing link between the theoretical frame-
work of situated learning and traditional, more cognitivistic approaches. While in
the former, emphasis almost exclusively has been on sociocultural aspects of human
activity and learning, researchers advocating traditional perspectives have widely
preferred to describe activity and human cognition solely in terms of internal, sym-
bolic processes, and both sides “have tended either to disagree or ignore each other”
(ibid., p. 284). However, given the strong emphasis on materialised (bodily) activity
as the precondition of mental activity, Galperin’s approach might not only provide
a link between situated learning and traditional perspectives, but in fact also be-
tween situated learning and embodiment approaches to learning and activity as he
appears to have been one of the first scientists to recognise and to explicitly point
out the embodied nature of object-oriented activity. In Galperin’s view, the body
is an essential part of mental activity as materialised action – an action performed
upon material objects – is considered a necessary precursor condition for all forms
of mental activity.
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Cultural-historical conceptions of activity, learning, and development had important
implications for the theoretical framework of situated learning, where learning and
education are viewed as processes that emerge from activity in a subjective and
socially constructed world. The emphasis lies on the situated nature of learning and
knowledge, that is, the learning process is not seen as an abstract process which
is independent of the environment but as a process that is distributed across the
knower, the environment in which knowing occurs, and the activity. “Learning by
doing” is one of the key words, or as argued by Lave and Wenger (1991), learning is
“an integral part of generative social practice in the lived-in-world”. Much emphasis
is also centred on the sociocultural nature of learning and knowledge, that is, learning
is also described as a process in which the social interaction with other individuals
and the use of different kinds of tools are considered important factors. As Packer
and Goicoechea (2000) pointed out:

A community of practice transforms nature into culture; it posits circum-
scribed practices for its members, possible ways of being human, possible
ways to grasp the world – apprehended first with the body, then with tools
and symbols – through participation in social practices and in relationship
with other people (p. 234).

Despite this complex perspective on cognition and learning in situated cognition,
however, the focus in situated learning is clearly on sociocultural aspects of activity
and learning which, as already indicated in the introduction, gives rise to one or
another question. The concept of activity is one of the cornerstones in situated
learning theories, but for variety of reasons, activity most of the time appears to be a
process in which the body is just an additional tool for the subject and not an integral
part of human cognition. This is particularly surprising as both Vygotsky’s cultural-
historical approach and the complex research area of situated cognition constitute
the basis of situated learning. Vygotsky, for example, pointed out repeatedly that

Living, real thinking man, the sole thinking body with which we are ac-
quainted, does not exist of two Cartesian halves – “thought lacking a body”
and a “body lacking thought”. (Vygotsky, 1977 cited in Wertsch, 1985, p. 201.)15

The field of situated cognition, in turn, is referred to as the study of “how human
knowledge develops as means of coordination activity within the activity itself”
(Clancey, 1997, p. 4). Cognition is situated because perception, thought, and action
are not three processes in isolation, but arise together and dialectically form each
other (Clancey, ibid.). In recent years, this idea has been explored even further in
the concept of perception-action behaviour which is increasingly used by cognitive

15Yet, to be fair, even Vygotsky himself did not explore this idea much further, but focused
instead largely on the mediation by psychological tools – which is also one of the main critiques
against his theory (e.g. Rogoff, 1990).

23



3 Perspectives on situated learning

scientists to explain and describe human cognition (eg. Clark, 1997; Lockman, 2000).
Situated cognition, still, is a field in which questions regarding the nature of human
thought and behaviour have been addressed from a diversity of perspectives, and
even there, the focus remained too often on sociocultural aspects. This is apparently
a result of a, in the beginning, hesitant willingness of scientists to take embodiment
aspects into account as first recently researchers in other areas seriously have begun
to study the body and its impact on human cognition. The development towards an
integrated view on perception, action and human thought in situated cognition is,
subsequently, closely related to the history of the research area of embodiment, where
especially recent research in the areas of philosophy, biology and neuroscience has
proved a source of inspiration for embodied approaches to cognition and mind (e.g.
Clark, 1997, 1999; Maturana & Varela, 1987; Rizzolatti & Arbib, 1998). In situated
learning, nevertheless, the interest in those aspects of human cognition has remained
widely unchanged, despite the interesting fact that increasingly sociocultural aspects
of human cognition and activity are of particular concern in embodied cognition
research (e.g. Barsalou, Niedenthal, Barbey & Ruppert, 2003; Hirose, 2001; Johnson-
Frey, 2004; Kellenbach, Brett & Patterson, 2003; Maravita & Iriki, 2004).

In the context of the overall discussion above, this and the following chapter are
intended to provide an overview of various perspectives on situated learning and to
introduce the reader to approaches to learning and knowledge appropriation made
from an embodiment perspective. The concepts of apprenticeship, practice and
participation are essential for situated learning theories and, thus, are discussed
more in detail to show how the issues of learning and activity have been addressed
in situated learning, and what the strengths and weaknesses of situated perspectives
on learning and activity are. In chapter four, finally, we turn our attention to
embodiment approaches to learning and activity, with a particular focus on social
interaction and object manipulation (tool use) as those aspects are of central interest
in situated learning.

3.1 Apprenticeship, practice and participation

Schooling is, according to Resnick (1989), a relatively new phenomenon in modern
society since instruction in the past usually took place in craft and trade appren-
ticeships. Heavily drawing on this historical way of learning and teaching, scientists
in the research area of situated learning frequently use different kinds of apprentice-
ships concepts to describe and explain situated and sociocultural aspects of learn-
ing and knowledge appropriation (cf. section 2.1). According to Lave (1988, in
Clancey, 1995), one of the main reasons to use these conceptions is to emphasise the
indivisible character of learning and work practice and to reveal, in addition, the
social, distributed nature of learning and knowledge. The conceptions of apprentice-
ship and participation are largely based on ethnographic (anthropological) studies of
learning and everyday activity, and those studies have been instrumental in revealing
how different schooling is from activities in the domain of daily life, where the ac-
tivities themselves and culture usually give meaning and purpose to what is learned
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(Brown, Collins & Duguid, 1989). In recent years, it has been shown repeatedly
that it is much easier for people to find solutions for a certain problem if having the
opportunity of using the surrounding environment, the situation in which learning
occurs. Lave (1988), for example, showed clearly how “learning by doing” is quite
distinct from what pupils are asked to do in school. The example of people in a
Weight Watchers class was given by her to show how knowing (learning) and doing
are closely interrelated; participants in this class were able to solve mathematical
problems without having any of the problems usually encountered in school. Instead
of calculating a certain amount of cottage cheese (3/4 of 2/3 cup), as learned in a
calculus course in college, one of the participants simply used the tools available and
his surrounding environment:

He filled a measuring-cup two-thirds full of cottage cheese, dumped it out on
the cutting board, patted it into a circle, marked a cross on it, scooped away
one quadrant, and served the rest. (Lave, 1988; p. 165)

Here, “the setting was part of the calculating process and the solution was sim-
ply the problem statement (“take three-quarters of two-thirds of a cup of cottage
cheese”), enacted in with the setting” (ibid, p. 165, text in italics added). The
idea of off-loading parts of the cognitive task onto the environment by using the
environment in different ways is one of the central tenets in both situated learning
theories (Brown et al., 1989) and situated cognition (e.g. Wilson, 2003). Brown
et al. (1989), for example, pointed out that “[t]he problem, the solution, and the
cognition involved in getting between the two cannot be isolated from the context
in which they are embedded (p. 8). Wilson (2003), for her part, discussed this idea
from an embodiment point of view, while distinguishing and evaluating central views
on embodied and situated cognition. That people off-load cognitive work onto the
environment is, according to Wilson (2003), mainly a consequence of human limi-
ted cognitive capacities, and by taking advantage of the environment people relieve
their cognitive workload by letting the environment hold information for them (cf.
Clark, 1997; Kirsh, 1995, 1996). Norman (1991, 1993) defined those tools storing
and manipulating information as “cognitive artefacts”16, and in the following years
there has been a growing interest in how artefacts (tools) affect human cognition
(e.g. Preston, 1998). In situated learning, these aspects of learning and activity
often appear to be of minor importance, though, since most attention is directed at
the social nature of learning and activity, that is, how people learn in the context
of participation and guidance, but this particular focus cannot conceal the fact that
“learning by doing” and the conceptions of apprenticeship, participation and prac-
tice are closely related by the same underlying assumptions. Rather than viewing
a person as being in an environment (“like a cherry in a bowl”, as once Dewey put
it), situated cognition (learning) views the activities of person and environment as
“parts of a mutually-constructed whole” (Bredo, 1994).

16Neither the term artefact nor tool or tool use are particularly well defined, despite numerous
definitions in different research areas, which mainly is the result of differing interests and focuses
(see, e.g. Gibson & Ingold, 1993; Neuman & Bekerman, 2000; Preston, 1998).
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3.1.1 Different views on learning and activity

Concepts such as participation and apprenticeship are of central importance within
the theoretical framework of situated learning, and reflect, as mentioned earlier
(section 2.1), the particular interests of researchers in various research areas. Rogoff
(1990) for instance, was mainly interested in the cognitive development of children
in a social context. Grounding her theory in the cultural-historical approach, Rogoff
especially studied the role of children as active participants in their own development.
Children, she argued, not only seek and structure the assistance of those around,
but also demand it, resulting in active observations of social activities and partic-
ipation. The roles of children and caregivers are by no means isolated, but rather
complementary, an idea that was also strongly supported by Dewey (e.g. 1938/63).
According to Dewey, teaching and learning occur through experimental observation,
that is, children are individuals with a natural drive to learn, discover, and create
new things when given the opportunity to learn through various activities. Unlike
traditional perspectives where the teacher is supposed to know all the answers and
to transfer his (her) knowledge into the minds of the children, Dewey advocated
the idea of children and teacher being co-learners in the effort to find answers to
certain questions with the teacher, due to his (her) extensive life experiences, being
a resource of inspiration and knowledge for the children.

Particular emphasis in Rogoff’s (1990) approach to learning and activity lies on tacit
forms of communication to show that in the process of learning not only language
aspects needs to be taken into account, which according to her, is also in some con-
trast to Vygotsky’s approach to learning. For instance, a mother, reading a picture
book with her child, directs the child’s attention to various aspects in the book by
pointing at pictures and (or) by raising (lowering) her voice; learning (teaching),
thus, is not just a process in which exclusively verbal communication is used. The
concept of guided participation was developed by Rogoff (1990) to make the social
character of learning explicit, to draw the attentions to the fact that learning first
and foremost is a process of shared activity in which the routines, tacit activities
and arrangements of children and their companions are a component part of.

The social and participatory nature of learning is also of central importance for Lave
and Wenger’s (1991) approach to learning and activity, even though the focus here is
somewhat different to Rogoff’s theory (1990). Rogoff (ibid.) was mainly concerned
with the cognitive development of children, while Lave and Wenger approached the
issue of learning from a more general angle to emphasise the social, distributed
character of the human mind in general:

Learning is a process that takes place in a participation framework, not an
individual mind. This means, among other things, that it is mediated by the
differences in perspective among the co-participants. It is the community,
or at least those participating in the learning context, who learn under this
definition. Learning is, as it were, distributed among co-participants, not
a one-person act (Hanks, 1991 in Lave & Wenger, 1991, p. 15–16, original
emphasis).
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The central principle in Lave and Wenger’s (1991) theory of learning is legitimate pe-
ripheral participation, which is intended to capture how “learners inevitably partici-
pate in communities of practitioners and that the mastery of knowledge and skill
requires newcomers to move toward full participation” (p. 29). According to this
principle, participation for an unskilled person is, at first, legitimate in a community
of practice; a newcomer (novice) in, for instance, a hospital is legitimated (“allowed”)
to participate in the hospital’s community of practice. In the beginning, due to lim-
ited knowledge and skills, the person is located on the periphery of this community,
but her participation then gradually increases in engagement and complexity until
she, the former newcomer, has become a full part (member) of the community. The
concept of legitimate peripheral participation has its roots in research on craft ap-
prenticeship among Vai and Gola tailors in Liberia. After seeing, how the tailor’s
apprentices were engaged in the daily domain of practice and thereby, gradually,
became remarkably skilled master tailors themselves, Lave and Wenger (1991) de-
veloped the notion of legitimate peripheral participation to show and emphasise that
learning, rather than being an individual process of “picking up” units of knowledge,
is the very result of people’s activities “in, with and arising from the socially and
culturally constructed world” (Lave, 1991, p. 67). People do not solve problems by
processing a number of concrete schemas and symbolic representations, similar to
what computers usually do; instead, they are engaged in participatory activity in
immediate, authentic, meaning-rich situations. Or as Lemke (1997) put it,

[t]hey are functioning in microecologies, material environments endowed with
cultural meanings; acting and being acted on directly or with the mediation
of physical-cultural tools and cultural-material systems of words, signs, and
other symbolic values (p. 38).

The relevance of those aspects for learning and knowledge appropriation was also
acknowledged by Collins, Brown and Newman (1989), who developed a model of
learning and instruction in which both elements of apprenticeship and formal school-
ing were combined. Traditional apprenticeship, as a process of learning through
observation, guidance, and practice, thereby provides the basis for the model of
cognitive apprenticeship. The apprenticeship approach here is intended to highlight
the importance of activity in learning and knowledge appropriation, and to empha-
sise the highly context-dependent, situated, and sociocultural nature of learning. In
contrast to conventional schools which seldom provide learning environments with
(visible) access to the strategies and methods used by teachers and instructors, tradi-
tional apprenticeships make required tasks and skills highly explicit and comprehen-
sible for the apprentices, as learning through apprenticeship generally takes place in
authentic and task-related settings. The externalisation of internal processes (tacit
knowledge) is considered a very important feature of learning (teaching), observa-
tion, for instance, is believed to help people to build conceptual models of a task or
processes prior to it (Lave, in preparation, in Collins et al., 1989). Making explicit
their tacit knowledge, modelling their strategies in authentic activity, bringing in
multiple perspectives on a task, and providing the necessary guidance, teachers give
students various opportunities to be active learners and to observe and to reflect on
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how certain problems can be solved in different ways. As already pointed out by
Resnick (1988, in Brown et al., 1989), people usually learn and work collaboratively,
not individually, giving them access to the wisdom, ideas, beliefs, and skills that are
distributed in a community of practice.

The term cognitive in cognitive apprenticeship, on the other hand, is intended to em-
phasise that the apprenticeship techniques “reach well beyond the physically skills
usually associated with apprenticeship to the kinds of cognitive skills more normally
associated with conventional schooling” (Brown et al., 1989). This, however, is not
meant to imply that in traditional apprenticeship only “physical skills” are involved
as in situated learning particularly the inseparability of knowing and doing is highly
emphasised. Brown et al. (ibid.), for instance, pointed out that many professions
with cognitive content such as medicine, law, and architecture for a long time have
been learned almost exclusively through traditional apprenticeships. Collin et al.
(1989), nonetheless, believe that there “are differences that have practical impli-
cations for the organisation of teaching and learning activities and teacher-learner
interactions” (p. 457). The concept of apprenticeship, in addition, is not seen as
completely unproblematic either. The demands of tasks in traditional apprentice-
ship, Collins et al. (ibid.) argued, arise from and are closely related to the work place,
leading to a situation in which the specific skills and tasks learned in a particular
work setting can seldom be used in (applied to) other settings. In cognitive ap-
prenticeship, therefore, problems and tasks should be chosen that show how certain
knowledge can be applied even in other settings. To put it differently, knowledge
sometimes needs to be de-contextualised in order to use it in and transfer it to
other settings. It has remained unclear, however, what exactly it is meant by “de-
contextualisation of knowledge”, and how this could be achieved without falling back
into traditional, cognitivistic ways of addressing the issues of learning and knowledge
appropriation.

This critique appears to have some similarities to the critique of St. Julian (1997)
who held that situated cognition (learning) has not been able – yet – to explain the
problem of transfer, why students sometimes successfully can apply their “school
knowledge” outside the classroom, and other times do not have any use for this
knowledge at all. Situated cognition, St. Julian (ibid.) argued, has become a key in
understanding the nature of knowledge as it explains the problem of unsuccessful
transfer, but it does not explain learning as it, so far, has failed to clarify successful
transfer of knowledge. The latter argument is also in line with Bredo (1994) who
pointed out that the overall view on learning as a process that is distributed across
persons and things could be seen as denying internalisation.

3.1.2 The meaning of context

The various concepts of apprenticeship and participation, to summarise the previous
section, constitute the basis within the theoretical framework of situated learning
and reflect clearly the different ways in which researchers have addressed the issue of
learning and activity in situated learning. These concepts, nevertheless, have much
in common as they generally view learning as a process of activity in (a community
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of) practice. Learning, accordingly, is characterised by a group of people trying to
accomplish some activity (their practice) while cooperating with each other in a
community of practice (Clancey, 1995). That is, learning, in more general terms,
is a process of enculturation in which people adopt the norms, skills, and routines
of a community of practice (Ghefaili, 2003).17 Given this theoretical perspective in
situated learning, Clancey (1995) defined knowledge as the ability of people to par-
ticipate in a community of practice, learning as the process of becoming a member of
a community of practice, and tools as means to facilitate interaction in a community
of practice.

However, as recently pointed out by Ghefaili (2003), among others, there has been
a considerable variation in understanding the concept of situated learning (cogni-
tion), leading to a situation in which no real scientific consensus exists about what
researchers exactly mean when referring to learning as being situated. Ghefaili
(ibid.), in an effort to summarise common principles and characteristics of situated
learning, has identified five key dimensions of situated learning: (1) context, (2) au-
thenticity, (3) activity and participation, (4) community of practice, and (5) shared
or distributed cognition. It should be noted that the distinction made here is for
discussion purposes as the five dimensions in practice are closely interrelated, which
makes this a distinction of form rather than of content. To discuss all five dimensions
in detail here is not really necessary, as dimensions 2–5 have been introduced and
discussed throughout the previous chapters and sections;18 instead, the focus will
be on context. Context is a frequently used term in situated cognition and learning,
but its use is in fact highly controversial and variying.

Situated learning theories are largely based on the idea that the knower cannot
be separated from the known, i.e. it is the individual, context and activity in the
environment that mutually constitute each other. The pursuit of knowledge, sub-
sequently, is undertaken in the context of activities and social interaction, that is,
knowledge is produced in the very context in which learning occurs (Rogoff, 1990).
As pointed out by Clancey (1995), people create information and construct novel,
personal presentations in the course of everyday activity, they do not rely on general,
de-contextualised schemas, rules or procedures. To put it differently, what people
do and see arises together “– during interaction – producing new, coordinated com-
positions of perception and action” (ibid., p. 7).

This particular focus on context and its impact on learning and knowledge appro-
priation, however, often has been interpreted in the sense that an action is grounded
in the concrete situation in which it occurs and, hence, knowledge cannot transfer

17This is, at least partly, in contrast to Engeström and Cole (1997) according to whom activity
(learning) is not just a process of enculturation but also gives rise to new knowledge, skills, and
actions.

18The authenticity principle, or authentic activity, has only been mentioned as such briefly
in the previous section, but it is in fact closely related to the concepts of apprenticeship and
learning-in-practice. According to Ghefaili (2003), the authenticity principle refers to “the quality
of having correspondence to the real world”, that is, to to the degree activities within school are
natural, meaningful, and purposeful and correspond to everyday experiences that take place outside
classrooms.
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between tasks, leading to a situation in which learning of abstract concepts seems
to be of little use (e.g. Anderson, Reder & Simon, 1996; Cornford, 1999). During
the years, several researchers have argued that this mainly is the result of differ-
ing opinions on the subject of context as situated learning theories repeatedly have
failed to address questions regarding the nature and (or) meaning of context (e.g.
Clancey, 1995; Engeström & Cole, 1997; Van Oers, 1998). Context, thus, is very
often simply conceived in terms of essentially person-bound cognitive structures
and situations. Heavily criticising this perspective, Clancey (ibid.) stressed that the
social context of activity is not a place or a description of a place; rather, it is concep-
tual and, from a neuropsychological point of view, never the same (Edelman, 1992
in Clancey, 1995). Contrasting his approach with traditional perspecitives, Clancey
(1995) emphasised that the generalisation of a concept is not about creating de-
scriptions, but about “adjusting a physical coordination in the brain” (p. 9). For
instance, in the “cottage cheese example” (Lave, 1988), the task of taking “three-
quarters of two-thirds of a cup of cottage cheese” was not solved by the participant
in the Weight Watcher’s class by using a set of descriptions which was transformed
into movements, but he rather seemed to visualise and project a chain of movements
that arose as an embodied physical coordination (Clancey, 1995). The neuropsycho-
logical aspects of learning and knowledge appropriation have largely been overseen
in situated learning as learning exclusively has been described in sociocultural terms
to counterbalance traditional approaches to cognition and learning. The activity
approach, with its strong focus on the concept of activity, seems largely to be in line
with Clancey’s (ibid.) point of view as the definitions of context in terms of cogni-
tive structures or person-bound situations are being criticised as well. Within the
theoretical framework of Activity Theory, an idea is strongly supported according
to which sociocultural activity provides the context for human actions, i.e., context
is “a sociocultural setting, calling for tool-mediated actions, operations, and goals
that are to be valued in the framework of that activity” (Van Oers, 1998; p. 481).

The discussion regarding the meaning of context, without a doubt, is deeply interwo-
ven with the problem of transfer, because as long as context is viewed and described
in terms of a situation or cognitive structure, as long there will be a problem of
knowledge transfer. Knowledge can only be transferred if it is something stable and
graspable, if we can take it from one place to another and use it in both places. This
point of view has been heavily under attack in situated learning and cognition, but
considering Collins et al.’s (1989) approach to learning and activity, it becomes quite
clear that the traditional view on knowledge as something transferable, nonetheless,
is still inherent in situated learning theories. Human activity is still occurring in and
surrounded by an external objective world and our thoughts, in contrast, are still the
result of something internal. Learning, accordingly, is a process in which something
from the outer world is internalised and brought into the world of our minds (cf.
Arievitch, 2003). Yet, simply rejecting traditional ideas does not explain our ability
to learn, why we, by “using” some of our previous experiences, can deal with situa-
tions we have never encountered before. However, solving the “transfer problem” is
not in the scope of this dissertation, even though Galperin’s approach appears to be
an important step in this direction as the dualism of material and mental, external
and internal processes was seriously questioned by Galperin (Arievitch, 2003; cf.
also 2.4).
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3.2 Situated learning and embodiment

The theoretical framework of situated learning is currently characterised by a vari-
ety of perspectives and viewpoints on the issues of learning, activity, and knowledge
appropriation, as researchers and scientists interested in the complexities of learn-
ing and human cognition are active in a wide range of research fields. In spite
of the widely differing approaches to learning and activity there is, nonetheless, a
broad scientific consensus to view and describe learning in terms of activity and
participation in a community of practice, which clearly reveals the close relation-
ship of situated learning and its historic precursors of cultural-historical psychology,
Activity Theory, and early 20th Century American psychology and sociology. The
influence of those approaches, especially of the cultural-historical approach, to learn-
ing and activity is indeed strikingly apparent as learning and activity are viewed
as processes that are completely interactive and interdependent. Well-grounded in
early 20th psychology, the theoretical framework of situated learning has moreover
also greatly acknowledged the sociocultural nature of learning and activity, that is,
learning and activity are considered processes that occur in a web of social relations
and human artefacts which define the context of people’s actions (St. Julian, 1997).
Strongly criticising traditional approaches which solely described learning and ac-
tivity in terms of knowledge transfer and internal symbol manipulation, situated
perspectives and viewpoints have contributed substantially to a highly complex and
profound theoretical framework of learning and activity.

The almost exclusive focus on social interactions and tool use in situated learning,
however, has led researchers to neglect other important aspects of learning and ac-
tivity. The interdependency of learning and activity is one of the central tenets in
situated learning, but the body as an integral part of activity is barely mentioned
since activity most of the time is simply described as a process in which the cultur-
ally and socially based relation between the environment (different kinds of tools,
other persons) and the subject is of central interest. Fenwick (2003) even goes so
far to claim that the dualism of body and mind is still existent in situated learning
theories as “the community of practice and environment of learning are often treated
as resources from which the learning subject excavates useful experiences (i.e. for
organisational productivity) and participation as unproblematic engagement of peo-
ple in activity” (italics added). The environment, it is argued, simply is treated as
some kind of container in which people perform their actions and activities, thereby
reducing experience (again) to nothing but a set of stimuli. Within the theoretical
framework of experiential learning researchers try to approach the issue of learn-
ing and knowledge appropriation from an embodiment perspective, but even here
one of the main critiques concerns the dualism of body and mind (Fenwick, 2003).
Learning, she argues, is always and in any aspect experiential – “unless experience
is confined narrowly to sensual or kinaesthetic activity”, something that appears to
be very common in the research area of experiential learning, resulting in a splitting
of the person from the environment and the body from its mind. Clancey (1995),
for his part, criticised especially the almost doctrine-like focus on sociocultural as-
pects in situated learning, which is in line with Sandberg and Wielinga (1991, in
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Clancey, 1995) according to whom this excessive focus on the social nature of learn-
ing is one of the main reasons for an often profound rejection of situated learning
theories in the areas of cognitive science and education. Moreover, Clancey (1995)
also pointed out that in order

[t]o understand and change the result of cognitive-social activity – what people
believe and do – we must take into account their social-material interactions.
Viewing context as merely the data for information processing leads to an
over-malleable view of behavioural change, as if it is merely shaped by internal
contents. Rather, we need to understand the duality of structuring inside and
out, and how these transform each other. (p. 6)

These arguments are in fact very close to Galperin’s ideas concerning the nature of
learning and activity which, however, have not been noticed by Clancey, despite his
acknowledgement of the cultural-historical approach in general. Thoughts such as
“the duality of structuring inside and out” and “how these transform each other”
seem to address exactly those questions Galperin tried to answer in his approach to
activity and learning. Apparently, not even those criticising the situated (exclusive
sociocultural) way of explaining learning and activity have recognised Galperin’s
views on this issue, which is particularly surprising given the interesting explanations
in his theory. But given the recent and growing interest in understanding the role of
external structures such as artefacts in cognitive science, Clancey appears to have
had mainly the distributed nature of human cognition and learning in mind when
he identified social-material interactions as a possible future unit of analysis. As
recently pointed out by Rambusch, Susi and Ziemke (2004), there has been so far a
limited understanding of the way artefacts affect individuals within a social context.

Having discussed various perspectives on situated learning and apparent strengths
and weaknesses in more detail in this chapter, a more in-depth analysis of embod-
iment approaches to learning and activity will be undertaken in the next chapter.
In contrast to situated learning where the focus clearly and entirely is on sociocul-
tural aspects without acknowledging the importance of bodily aspects, embodiment
approaches provide an additional, more complex picture of human cognition by re-
considering the body and its role in human thinking. Researchers and scientists
interested in how the body is involved in human cognition, however, have addressed
the issues of learning, knowledge appropriation, and activity from often completely
different perspectives. McClelland, Dahlberg and Plihal (2002), for instance, focused
especially on the “lived body in learning” (p. 4) to show how body experiences such
as pain (e.g., caused by an uncomfortable chair) can impede learning by direct-
ing a students attention away from the focus of the class. In many other studies,
researchers were more interested in how aerobic fitness and body exercises affect
learning and knowledge acquisition, without seriously questioning the dualism of
body and mind (e.g. Blakemore, 2003). In embodied cognition research, in contrast,
especially sociocultural aspects such as social interaction and tool use receive a lot
of attention, but those aspects are particularly discussed in the more general con-
text of human thinking and cognition (e.g. Clark, 1997; Farnell, 1999; Kellenbach
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et al., 2003; Roth, 2002; Wilson, 2003). Researchers trying to understand the various
aspects of human cognition nevertheless, and unsurprisingly, deal with many ques-
tions that are of particular concern for educators and educational research. Roth and
Lawless (2001), for example, argued that learning rather should be seen (described)
as a biological phenomenon, grounded in sensorimotor activities. They suggested
that learning is inherently body based as, for instance, “gestures appear to support
the emergence of an appropriate scientific language for describing and explaining
objects and events” (p. 13).
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For quite a long time, the body and its impact on human cognition were widely ne-
glected or considered to be of minor importance – which was the logical consequence
of dualistic and functionalist positions across various academic disciplines. In the
last 10–15 years, however, the body and its role in thinking has been reconsidered
by an increasing number of researchers in various research areas such as develop-
mental psychology (Thelen & Smith, 1994), biology (Maturana & Varela, 1992),
language (Lakoff & Johnson, 1980), neuroscience (Chiel & Beer, 1997; Rizzolatti &
Arbib, 1998), and philosophy (Clark, 1997, 1999; Varela, Thompson & Rosch, 1991).
Instead of merely reducing the body to an input-output device and explaining cogni-
tion in terms of mental symbol manipulation, researchers and scientists in embodied
cognition now seek to emphasise the complex interplay that exists between body
and mind, between the agent and the world which it is part of and functions in. The
boundaries between “in here” and “out there” have become blurred, or as Thelen,
Schöner, Scheier and Smith (2000) put it, cognition is embodied because “it arises
from bodily interactions with the world. From this point of view, cognition depends
on the kinds of experiences that come from having a body with particular percep-
tual and motor capabilities that are inseparably linked and that together form the
matrix within which reasoning, memory, emotion, language and all other aspects of
mental life are meshed”.

Embodiment approaches, dating back to scientists such as Bartlett, Piaget, Vygot-
sky, Dewey, and von Uexküll, bear many similarities to situated approaches to cog-
nition and activity as many of the underlying assumptions in situated cognition and
embodied cognition are closely related and often also have the same historical roots.
The relation between embodied and situated cognition, though, is far from being
clear or well-defined. The notions of situated cognition and embodied cognition are
often used in an interchangeable way while in other times they are used to express
different ideas and views. Anderson (2003), for instance, considers sociocultural
situatedness to be one of the most complex aspects of embodied cognition, which
according to him has led to a point at which the division between embodied and
situated cognition does not really make sense anymore. Clancey (1997), for his part,
does not distinguish at all between situated and embodied cognition. In his concept
of situated cognition, Clancey has acknowledged and taken into consideration both
the embodied and sociocultural nature of human cognition:

[C]ognition is situated, on the one hand, by the way conceptualizing relates
to sensorimotor coordination and, on the other hand, by the way concep-
tualization, in conscious beings, is about the agent’s role, place, and values
in society. Thus, situated cognition is both a theory about mechanism (in-
tellectual skills are also perceptual-motor skills) and a theory about content
(human activity is, first and foremost, organized by conceptualizing the self as
a participant-actor, and this is always with respect to communities of practice)
(ibid., pp. 27–28).
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Mataric (2002), on the other hand, described situatedness as “existing in, and having
one’s behavior strongly affected by [..] an environment” and embodiment, in contrast,
as “a type of situatedness”. Embodiment, she argued, “refers to having a physical
body and thus interacting with the environment through the constraints of that
body” (p. 82). At the first sight Mataric’ approach seems to have some similarities
to Clancey’s idea of situated cognition as both have integrated embodiment cognition
in the concept of situatedness, but it is nonetheless very obvious that Mataric and
Clancey have a different perspective on situated cognition. For Mataric (2002), there
is still a clear distinction between agent and world; here, we have the agent being
affected by the environment, there, we have the objective and independent world
outside. Clancey (1997), on the other hand, questions this well-defined distinction
by making the agent an active part of its social, cultural and physical environment.

The objective here, however, is not to identify and discuss essential differences be-
tween the notions of situated cognition and embodied cognition, but to review and
discuss embodiment approaches to learning and activity in order to better under-
stand how and to what extent our bodies are involved in the process of learning.
In the previous chapter it has become apparent that activity in situated learning
merely is a process of sociocultural exchange between other individuals and the
surrounding environment. The body as an integral part of human activity, on the
other hand, has nonetheless and somewhat surprisingly been largely overlooked in
most situated learning theories, leaving questions regarding the body and its role in
learning largely unanswered.

4.1 Embodied cognition – definition(s) and trends

As a consequence of the increasing interest in the body and its impact on human cog-
nition in a wide range of different research areas, there are almost as many attempts
to characterise embodied cognition as there are researchers interested in this issue,
which makes it somewhat difficult to find a precise definition of embodied cognition
that is agreeable to everyone (e.g. Varela et al., 1991; Hirose, 2001). Varela et al.
(1991), for instance, argued for a position in which cognition is embodied action to
highlight that “cognition depends upon the kinds of experiences that come from
having a body with various sensorimotor capacities” and that “these individual sen-
sorimotor capacities are themselves embedded in a more encompassing biological,
psychological, and cultural context”. The term action, in addition, was meant to
emphasise that “sensory motor processes, perception and action, are fundamentally
inseparable in lived cognition” (ibid., p. 172–173). Hirose (2001), on the other hand,
addressed the issue of embodied cognition by distinguishing between the act of em-
bodying and the state of being embodied. In contrast to most researchers who largely
have focused on the latter part in recent years, Hirose (ibid.) discussed the act of
embodying to show and emphasise that the boundary between inside and outside is
changeable and can be extended by tools. The example of a blind man and his stick
was given by Hirose (2001) to illustrate how a tool can extend the body by becoming
a part of it. This example dates back to Merleau-Ponty (1945/62), but even more
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recently there has been additional evidence for this kind of embodiment (cf. Berti &
Frassinetti, 2000; Maravita & Iriki, 2004). Clark (1999) and Núñez (1999), finally,
distinguished between certain degrees of commitment to embodiment cognition to
illustrate that there exist both “weaker” and “stronger” positions in embodied cog-
nition.

Despite differing ways of attending the issue of embodied cognition, however, there
seems to exist a number of features that generally are associated with the embodied
cognition approach. Chrisley and Ziemke (2002), for instance, identified three general
features characteristic for embodied cognition. According to them, most researchers
have acknowledged the roles the body and sensorimotor processes play in humans’
and other animals’ behaviour. A second feature is the common understanding of
cognition in the context of its biological function which primarily is to support
the activities of the body. The last feature refers to the common assumption that
cognition is a real-time, situated activity which is meant to highlight the mutual
interdependency of perception and action. In an attempt to distinguish and evaluate
central views on embodied cognition, Wilson (2003) on the other hand identified six
different claims that in one way or another run through the literature on embodied
cognition:

Cognition is situated The first claim is not particularly controversial as it is
one of the cornerstones of both situated cognition and embodied cognition (e.g.
Clancey, 1997; Clark, 1997; Kirshner & Whitson, 1998; Ziemke, 2002). Cognitive
activity is situated as it takes place “in the context of a real-world environment”,
“in the context of task-relevant inputs and outputs”, thereby inherently involving
perception and action (Wilson, 2003, p. 626). Wilson (ibid.), nonetheless, criticised
that some authors have gone so far to claim that there is no activity that is not
situated (cf., e.g. Lave & Wenger, 1991). By viewing cognition as being situation
bound, she argued, a “large portions of human cognitive processing are excluded”
(p. 626). According to her, cognitive activity is sometimes unaffected by the ongoing
interaction with the environment (e.g. day-dreaming, remembering) and, hence, is
not situated but takes place “off-line”. It should not have escaped the reader’s
attention that this discussion addresses exactly those questions that also have been
of concern in situated learning for a while (cf. section 3.1.2).

Cognition is time-pressured According to Clark (1997), the human mind needs
to be understood in terms of how it works under the pressure of real-time interaction
with the environment. All of us usually have to deal with many different things at
the same time which seldom gives us the time to come up with a smart plan or
action. It is now argued that humans, instead of relying on some mental (objec-
tive) representations of the world, simply use the “world as its own best model”
(Brooks, 1991, p. 139). This way of argumentation is rooted in the research field of
artificial intelligence where traditionally artificial intelligence models are given the
opportunity to build and manipulate complex internal representations. In the real
world, it is argued now, is no time for such a time-consuming behaviour; instead, an
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agent has to cope with the environment constantly and as fast as it perceives its sur-
roundings. For example, a person playing Tetris mostly uses the video game’s screen
to decide whether or not a L-shaped brick fits nicely in between other bricks by ro-
tating the brick directly on the screen. Kirsh and Maglio (1994) who studied Tetris
players and their techniques argued that the physical rotation reduces considerably
the cognitive workload than if the rotation had been performed mentally.

Wilson (2003) is somewhat opposed to the second claim as there are sometimes
situations in which we are not at all under time-pressure, for instance, when we
make us a sandwich. The concept of time-pressure, however, is here closely related
to how an observer perceives this particular sandwich-making situation, which also
has been recognised by Wilson to a certain degree. The person who in fact makes
this sandwich is still under (indirect) time-pressure, because as soon as she would
start thinking about how to make this sandwich she would “fall apart” – and would
presumably still be hungry. Perceptuomotor coordination of any kind is always and
in every situation an activity under time-pressure.19

We off-load cognitive work onto the environment The idea of using the
world as its own model is closely related to the third claim according to which people
off-load cognitive work onto the environment. This aspect of human cognition has
already been illustrated and discussed more in detail in a previous chapter (cf. 3.1).
However, Wilson’s (2003) perspective is somewhat controversial and needs to be
clarified. Offloading parts of the task onto the environment is, according to Wilson,
a process that only occurs when the stimuli and the task are new, that is, when
we are forced to function on-line and cannot rely on our previous experiences and
memories. When functioning on-line, Wilson (ibid.) argues, we off-load parts of the
new task onto the environment to minimise the cognitive workload in our short-term
memory. The use of storing devices such as diskettes or books, on the other hand,
has also been acknowledged by her as some kind of off-loading, but it is according
to Wilson (ibid.) not involved in the process of on-line thinking. Doing maths with
pencil and paper, accordingly, is also considered to be mainly an off-line process
as the physical activities involved in the process of calculating are not situated in
terms of Wilson’s interpretation of a situated (on-line) process. These activities
are according to Wilson (2003) performed “in the service of cognitive activity about
something else, something not present in the immediate environment” (p. 629). This
is also the case when someone is gesturing while speaking to others as it helps the
speaker, according to Wilson (2003), “to grease the wheels of the thought process
that the speaker is trying to express” (p. 629).

Yet, the manipulation of objects (e.g. the use of pencil and paper) is also a situ-
ated process because it involves “the manipulation of spatial relationships among
elements in the environment” (p. 629). With other words, doing math with pencil
and paper is an off-line process (not situated) because it is about something not

19The increasing awareness that cognition most of the time is time-pressured has also led to a
heated debate in which the existence of mental representations is being seriously questioned (e.g.
Brooks, 1991; Vera & Simon, 1993 in Wilson, 2003).
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present in the environment and it is an on-line process (situated) because it involves
the manipulation of objects in the environment. Clearly, the distinction between
off-line and on-line cognition is somewhat problematic because neither we nor Wil-
son can really tell where exactly the line goes between on-line and off-line cognition.
Instead of trying to find a line that might not even exist as cognition appears to be
a process with changing boundaries, an increasing number of researchers has begun
to study and analyse how the use of artefacts and other external structures in the
environment is involved in cognitive activity (cf. Clark, 1997, 1999; Hutchins, 1995;
Preston, 1998). It is also questionable if the terms “off-line” and “on-line” cognition
in itself really provide much help in our understanding of human cognition as the un-
derlying implication, once again, is the dualism of body and mind. The human mind
is not a computer that can be turned off and on and that functions independently
and unaffected from its environment.

The environment is part of the cognitive system The observation that both
the body and the environment have an assisting role in cognitive activity has led
some researchers to claim that cognition is not the activity of the mind alone, but is
instead distributed across mind, body and environment (e.g. Hutchins, 1995; Clark
& Chalmers, 1998). Accordingly, it has been argued that in order to understand
cognition scientists must study the situation and the situated cognizer together as a
single unified system (Wilson, 2003). The idea of individual and environment being
together the main unit of analysis, however, has been heavily under attack ever since
this idea was formulated (e.g. Adams & Aizawa, 2001; Neuman & Bekerman, 2000).
Although most researchers do agree on the first part of the claim, that is, that
external structures such as artefacts have a considerable effect on a person’s cognitive
processes, it seems clear to Wilson (2003) “that a strong view of distributed cognition
– that a cognitive system cannot in principle be taken to comprise only an individual
mind – will not hold up” (p. 631). Susi, Lindblom and Ziemke (2003), in contrast,
argued that the main issue is not where to draw the boundary of cognition, but that
it is more important to attend the role of artefacts themselves in cognition as they
play a considerable role in human thinking.

Cognition is for action In contrast to most situated approaches to cognition
and activity, the embodied cognition approach considers cognitive mechanisms in
terms of their function which is “to produce the next action” (Franklin, 1995, p. 412).
The mind, accordingly, is the control structure of individuals, and all cognitive
processes and senses “must be understood in terms of their ultimate contribution
to situation-appropriate behaviour” (Wilson, 2003, p. 626). Unlike the information-
processing mind in traditional paradigms which takes in and processes ready-made
pieces of information (knowledge) from the objective world, the embodied mind
“operates on sensations to create information for its own use” (Franklin, 1995, p. 413,
original emphasis). Information (knowledge), thus, is not the result of mere symbolic
thinking but structurally coupled sensorimotor activity, or to say it with the words
of Maturana and Varela (1987), “all doing is knowing and all knowing is doing”
(p. 26). Action and experience, consequently, are much more than something purely
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physical as they are intricately intertwined with cognitive activity. Glenberg (1997),
for instance, argued that the traditional view of memory as a storage device for
abstract representations needs to replaced by a view of memory “as the encoding
of patterns of possible physical interaction with a three-dimensial world” (p. 631,
in Wilson, 2003). The identification (naming) of objects, for example, activates
premotor areas typically associated with visuomotor transformations for grasping
and manipulating objects (Grafton, Fadiga, Arbib & Rizzolatti, 1997), which clearly
shows the mutual, close relation of action and “thought”. The claim that cognition
is for action is, along with the third claim, also directly related to the next claim
according to which all ...

off-line cognition is body-based The last claim is largely based on the idea
that all kinds of cognitive activity, even activity that might be decoupled from the
environment, is grounded in bodily activity that has evolved in interactions with
the environment (Wilson, 2003). Counting on one own’s fingers, for instance, is
an activity in which parts of the environment and the body are used to solve a
certain problem. This activity can also be done in a more subtle manner, that
is, in a way in that only the one who is counting can keep track of the fingers.
It seems, however, that this kind of activity also can be performed successfully
without really moving the fingers. According to Wilson (2003), many cognitive
activities make use of this kind of strategy, i.e. the priming of motor programs
without triggering any overt bodily activity. With other words, it appears that
mental structures originally evolved in perception-action-loops in times also run
“off-line” and decoupled from the environmental inputs and outputs. Generally
spoken, “the function of these sensorimotor resources is to run a simulation of some
aspect of the physical world, as a means of representing information or drawing
inferences” (Wilson, 2003, p. 633). However, in contrast to Wilson (ibid.) who views
sensorimotor simulation merely as one form of cognitive (“off-line”) activity (e.g.
mental imagery, episodic memory), there are other scientists according to whom
cognition in general is the result of internal simulations of perception and action
(e.g. Hesslow, 2002). In terms of this point of view, there is no difference between
cognition on the one hand and perception and action on the other as cognition is
viewed as being “inherently perceptual, sharing systems with perception at both the
cognitive and the neural levels” (Barsalou, 1999).

Cognition, in summary, is a continuous process with changing boundaries and is con-
sequently much more than what takes place within the individual mind. Cognition,
thus, cannot be understood without taking contextual aspects such tool use into
consideration. Moreover, there is also increasing evidence to suggest that cognition
is deeply rooted in and inextricably intertwined with bodily activity (perception-
action-loops). Most researchers in embodied cognition have discussed the issues of
cognition and activity in more general terms, but the findings within this field are,
as already noted earlier, also of particular relevance to educators and educational
research. In educational research, the embodied nature of learning and activity has
been widely neglected though. The aim of this thesis, thus, is to investigate how the
body is involved in the process of learning and activity. The underlying assumption
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here is that learning is situated as described and discussed in the theoretical frame-
work of situated learning. Situated learning, accordingly, is a sociocultural process
in which learning activity is linked to practice and experience. That is, important as-
pects of situated learning are the use of external structures and the social interaction
with other individuals (e.g. teacher-student relationship). The aim, subsequently,
is to investigate the sociocultural dimension of embodied cognition, in particular
how the body is involved in tool use and social interactions. Given the assump-
tions in embodied cognition research that cognition is for action and body-based, an
important step towards an understanding of the embodied nature of learning and
activity appears to be a review of the neural basis of object-manipulation and social
interactions including phenomena such as action recognition, mimicry and action
imitation.

4.2 The social dimension of embodied cognition and learning

Human beings are social beings and the interactions and relations with other individ-
uals are an essential part of their lives. Through social interactions with others people
share informations and contacts and, to use the words of Lave and Wenger (1991), be-
come part of a community of practice. Social interaction, in other words, is a rather
complex process and full of meaning, requiring us to find ways to communicate and
to understand each other. In social psychology, scientists “investigate the ways peo-
ple perceive, interact with, and influence each other, studying specific topics such as
person perception, group prejudice and stereotyping, diverse personal relationships,
group processes, persuasion, and social influence” (Semin & Smith, 2001, p. 385).
Through the years, social psychologists have well-documented diverse deeply social
interactive phenomena such as mimicry and action imitation, but these phenomena
have exclusively been discussed from traditional point of views. Looking at social
cognition research, it becomes quite apparent that embodiment aspects of social cog-
nition never have played an important role (ibid.). In embodied cognition research, in
contrast, social aspects of embodied cognition have not received much attention. In
other words, both areas have simply preferred to ignore each other, which is some-
what surprising for embodied cognition research given the fact that the embodied
nature of human cognition in recent years has been addressed from a broad range
of perspectives in many areas of cognitive science (Lindblom & Ziemke, in press;
Semin & Smith, 2001). The research areas of embodied cognition and social psy-
chology, nonetheless, are closely related. The claim according to which cognition is
situated, for instance, clearly reveals its social dimension as “the relevant ‘situation’
in which cognition takes place is, almost always, a social situation defined by an in-
dividual’s group memberships, personal relationships, and social and communicative
goals” (Semin & Smith, 2001, p. 386). Similarly, the claim that cognition is for ac-
tion also clearly includes social aspects of human cognition as our cognitive processes
continuously and effectively are shaped by social goals and action requirements.

The neglect of the body in social cognition research has, according to Farnell (1999),
mainly been a consequence of widespread Cartesian assumptions, and that is why
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researchers within the social sciences have preferred to refer to the mind as the
centre of rational thought, language and knowledge, while the body largely was dis-
regarded as “the locus of corrupting appetite, sinful desire, and private irrationality”
(p. 346). The continuous absence of the body in the social sciences, Farnell (ibid.)
argued, also had good political reasons as biological aspects of human cognition in
the past often were misused to justify sexist and racist assumptions about human
nature. The conception of the mind as being superior to and independent of the
body, thus, was a guarantee for “politically correct” research within the social sci-
ences. However, as pointed out by Lindblom and Ziemke (in press), reconsidering
and investigating the body and its role in human cognition does not automatically
result in (socio-) biological reductionism. Ingold (2000 in Lindblom & Ziemke, in
press), for instance, argued that learning to walk is not an innate human capability,
but rather should be seen as an acquired skill in the context of its social and cul-
tural environment. Learning to walk, of course, has its biological components as it
is an essential part of the human organism, but it is also largely influenced by the
social and physical environment. The close, mutual relation of embodied cognition
and social cognition has also been acknowledged by e.g. Barsalou et al. (2003). By
reviewing and discussing a larger number of experiments in social psychology, Barsa-
lou et al. (ibid.) clearly illustrated the role of social embodiment in human thinking,
a concept that includes “states of the body, such as postures, arm movements, and
facial expressions, aris[ing] during social interactions and play[ing] central roles in
social information processing” (p. 3).

4.2.1 Four types of social embodiment effects

During the years and across various paradigms, four different forms of (social) em-
bodiment effects have been identified and presented by social psychologists who,
however, have not explored and developed these effects any further. The theoretical
framework of embodied cognition, on the other hand, offers according to Barsalou
et al. (2003) a framework for explaining and further interpreting social embodiment
effects as the emphasis in embodied cognition research, in contrast to traditional
social psychology, strongly is on the embodied nature of human cognition. After
having discussed the different effects more in detail, Barsalou et al. (ibid.) formu-
lated a theory of social embodiment in which the existence and functionality of
social embodiment effects is explained. Traditional approaches to cognition gen-
erally describe knowledge solely in terms of amodal symbols, representing sensory,
motor, and introspective states. Embodied cognition theories, in contrast, consider
knowledge as a phenomenon that allows partial simulations of such states. That
is, the processing of an event from the past does not operate on amodal, symbolic
re-descriptions of sensory, motor, and introspective states, but on parts of their un-
derlying brain activity, i.e. the original states are partially simulated when someone
is remembering an event that happened a couple of days before. The process of
remembering, with other words, is body based and partially a simulation of both
sensory, motor, and introspective states. Reading (understanding) a text about an
event is an additional example of a “mental” process in which an event is simu-
lated, involving both sensory, motor, and introspective states. However, as already
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pointed out by Wilson (2003), actual bodily states are not necessarily executed as
the extent to which an overt motor activity is realised often depends on the situa-
tion. Accordingly, and as we will see in the following, “embodiment may range from
simulation, to traces of execution, to full-blown execution” (Barsalou, 2003, p. 5).
The examples, explanations and references to follow are taken from Barsalou et al.
(2003), if not indicated otherwise.

Social psychologists have repeatedly illustrated that social stimuli not only produce
cognitive states but bodily responses as well. For example, it has been shown that
students who receive good grades adopt a more erect posture than students who
receive poor grades, that is, students with good grades don’t just feel good but
their feelings are also expressed in their body posture. In another experiment, sub-
jects were asked to form sentences from short word lists, some of them containing
words usually associated with a specific social sterotype (e.g. “gray”, “wrinkles”, and
“bingo” for the elderly sterotype). After the “official” experiment was over, subjects
who formed sentences with sterotype-containing words took longer to walk from the
elevator than what subjects did in the control group. With other words, hearing
(processing) words about a social stimulus (elderly people) triggers a related em-
bodiment effect (moving slowly). The processes underlying this kind of behaviour,
however, were not explained any further. As pointed out by Barsalou et al. (2003),
it is unclear whether the embodied effects were triggered directly, or some mediating
mechanisms were involved.

An additional embodiment effect is that the perception of body states in other people
produces bodily mimicry in the Self. Studies repeatedly have shown that people tend
to mimic the behaviours and facial expressions of other people, for instance people
often smile as a response to other people’s smiling. There is increasing evidence to
suggest that such an embodiment effect in fact arises from specific brain circuits
specialised for mimicry (e.g. Rizzolatti et al., 2002). Barsalou et al. (2003) suggest
that such a neuron circuit could play two important roles in human cognition. Brain
circuits producing a matching response to visual and audible stimuli appear not only
to provide fast learning mechanisms where new actions are learned through imitation
(e.g. Meltzoff, 2002), but also seem to play an important role in emphatic and
cooperative behaviour. This kind of embodiment state can, according to Barsalou
et al. (2003), take form in different ways. Synchronising one’s own behaviour with
another person’s behaviour is a form of bodily mimicry, it has for instance been
reported that subjects often tend to mimic the behaviour of the experimenter, like
rubbing the nose or shaking the foot (e.g. Chartrand & Bargh, 1999). There is also
a large body of studies documenting facial mimicry as a powerful force in human
interaction, mothers for instance tend to open their mouth after the infant opened
its mouth to feed (e.g. O’Toole & Dubin, 1986). Communicative mimicry, finally,
is present during communication, matching for instance speech rate and utterance
duration, but also manual gestures (e.g. Capella & Planalp, 1981; Maxwell, Cook &
Burr, 1985).

Bodily states in the self produce affective states which is in some way opposite to the
first embodiment effect. Generally speaking, embodiment is not just a response to
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a variety of social stimuli but in times constitutes also a stimulus of its own. There
is a large number of studies demonstrating bodily elicitation, for instance, subjects
in an upright position were more likely to experience proud than what subjects did
in a more slump position (e.g. Riskind & Gotay, 1982). Strack, Martin and Stepper
(1988), on the other hand, demonstrated facial elicitation by having subjects hold
a pen between their teeth or their lips, respectively. Those holding a pen between
their teeth (“smiling” musculature was activated) rated cartoons as funnier than
what subjects did with the pen between their lips (the “frowning” musculature was
activated). Broadly speaking, facial expressions seem to have an influence on a
person’s affective state even though the person in question might not even be aware
of her body state.

Having a more positive attitude towards things as a result of corresponding bodily
states (e.g. smiling while reading) seems also have a positive effect on task perfor-
mance (e.g. better recall of things that have been read if smiling), an embodiment
effect that is described as the compatibility between bodily and cognitive states, re-
sulting in enhanced performances. The incompatibility of cognitive states and bodily
states, on the other hand, would have quite the opposite effect (Barsalou et al., 2003).
Including all the other embodiment effects, this effect appears to be the most com-
plex one and clearly reflects the close and mutual interdependence of bodily activity
and cognitive activity. For instance, Chen and Bargh (1999) illustrated how the com-
patibility of subject’s bodily activity (i.e. pulling a lever towards them) and cognitive
activity (i.e. responding to words with a positive meaning) made them in practice
react much faster than if they would have had to push the lever away from them.
Motor activity, accordingly, is executed more smoothly when corresponding to cog-
nitive activity. Similar effects have also been identified in situations where subjects
had to perform some kind of memory task, including recall of memorised material
(e.g. Laird et al., 1982), face recognition (e.g. Graziano et al., 1996), facial categorisa-
tion (e.g. Wallbott, 1991), word recognition (e.g. Förster & Strack, 1996), reasoning
(e.g. Riskind, 1984) and secondary task performances (e.g. Förster & Strack, 1996).
It appears for example to be easier for people to recall things when they are in the
same mood as they were when they memorised the material. Mood appears here to
be a mediating mechanism between bodily state (smiling) and cognitive state (better
recall). Barsalou et al. (2003) furthermore argued that the compatibility between
bodily activity and cognitive activity also can be observed in the presence of non-
social stimuli such the picture of a hammer or knife, leading them to suggest that
there exist certain mechanisms responsible for compatibility effects across differing
domains. It appears also that another person’s actions have an impact on one’s
own ongoing actions as observing another action, when being different from one’s
own actions, interferes with one’s own movements (eg. Brass, 2001, Kilner, 2003 in
Blakemore, Winston and Frith, 2004).

4.2.2 Simulation of sensorimotor activity

In summary and with respect to all the studies described in the previous section,
there appears to exist a strong relation between embodiment states and cognitive
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states, suggesting that social embodiment is essential for the complexities of human
cognition. The central issue in Barsalou et al.’s (2003) paper, though, is to explain
the functionality of social embodiment, that is, more precisely, at issue is whether
embodiment effects are triggered directly, or a mediating mechanism is involved.
The approach offered by Barsalou et al. (ibid.) is largely based on the idea of social
representations being the result of internal simulations, which bears considerable
similarities to other simulation theories (e.g. Hesslow, 2002). The reenactment or
simulation of perception, action, and introspective states is assumed to occur in dif-
ferent kinds of simulators, each of them processing a category’s instances, i.e. in a
simulator “situated conceptualisations” of a specific category are produced. For ex-
ample, the concept for friend produces diverse situated conceptualisations, contain-
ing information about friend-related activities such as hugging or, waving, as well as
information about friend-related events, entities and introspective states. Situated
conceptualisations, it is furthermore argued, function as a mediating mechanism
between body states and cognitive states (Barsalou et al., 2003). Hearing about
an elderly person, for example, triggers the “elderly-person-conceptualisation”, and
some of the inferences produced via pattern complementation are in fact body states
(e.g. moving slowly). Mimicry, on the other hand, is a direct body response, trig-
gering according to Barsalou et al. (ibid.) a situated conceptualisation. Seeing a
crying child might affect you in such a way that you start crying as well, but it also
makes you feel sorry for the child, making you wanting to help. Here, the situated
conceptualisation “tells” you how to behave (react) in an appropriate way. In other
words, situated conceptualisations constitute in Barsalou et al. (ibid). opinion the
basis for goal-directed activity, preparing the agent for situated action in different
situations (cf. also Barsalou, 2003).

Clearly, in their attempt to offer a theoretical, explaining framework for social em-
bodiment effects, Barsalou et al. (2003) integrated embodiment thinking into tra-
ditional conceptions of human cognition and behaviour. Cognition is still a com-
putational process in which internal representations are manipulated, providing us
with diverse “manuals” that tell us how to behave or to react in a specific situation.
Situated conceptualisations appear to be the situated (embodied) version of what in
traditional cognitive science is referred to as schemas or frames, the only difference
is that not amodal symbols are manipulated but perceptual symbols. Learning of
concepts, thus, appears here to be a process in which as much information as possi-
ble is picked up to represent a wide variety of situations needed for interacting with
a concept’s instances (cf. Barsalou and Wiemer-Hastings, in press). The underlying
criticism of amodal descriptions of situations and the detailed discussion of social
embodiment are, nonetheless, an important step towards a better understanding
of embodied aspects of (social) cognition. This point of view is in line with Lind-
blom and Ziemke (in press) who nevertheless also argue that Barsalou et al.’s (2003)
“simulator-theory” is a good example of what Clark (1999) termed “simple embod-
iment” as embodiment and environmental embedding merely serve as “constraints
upon a theory of inner organisation and processing” (ibid., p. 348).

The claims of Hesslow’s (2002) simulation theory, in contrast, are more represen-
tative for what Clark (1999) referred to as “strong embodiment” as his approach
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questions the well-defined line between perception and action and brain, body, and
world. The underlying assumption here is that cognitive activity arises from senso-
rimotor interaction with the world. In “strong embodiment approaches”, traditional
notions of internal representations are generally considered inadequate and unneces-
sary to explain the nature of human cognition, and common views according to which
the cognitive system is divided into a variety of inner neural or functional subsystems
are seen as misleading as they blind researchers “to the possibility of alternative,
and more explanatory, decompositions that cut across the traditional brain-body-
world divisions” (ibid., p. 349). Clark, nonetheless, also pointed out that those
strict assumptions often are based on artificial intelligence solutions which usually
“involve cases of adaptive coupling and do not directly confront ‘representation-
hungry’ problems” concerned with distal, abstract and non-existent forms of knowl-
edge (ibid., p. 349). The intention here, however, is not to discuss the existence or
non-existence of mental representations. Rather, given the aim of this dissertation,
the intention is to introduce the reader to an additional simulation theory where
cognition and actions are seen as processes that are inseparably connected.20

Hesslow’s simulation theory (2002) is mainly based on the idea that (conscious)
thought and the appearance of an inner world are the result of simulations of overt
motor activity and external stimuli. In other words, the ability of human beings
to think is nothing more and nothing less than the simulation of actions and ex-
ternal stimuli. A more detailed simulation theory, that bears structural similarities
with Hesslow’ approach, has also been formulated by Grush (2000; see also Grush
& Clark, 1999). Similar ideas of cognition being the result of activities in the world
could already be found in Alexander Bain’s (1868) book The senses and the intel-
lect where Bain suggested that thinking is “essentially a covert or ‘weak’ form of
behaviour that does not activate the body and is therefore invisible to an external
observer.” (in Hesslow, 2002, p. 242). Recent promising research in neuroscience
is to a considerable degree consistent with Hesslow’s and also Clark and Grush’s
claims, at least concerning assumptions according to which simulated body states
are an essential part of human cognition. It has, for instance, been demonstrated
that thinking about an action activates the same areas of the brain as if one is per-
forming the action her/himself. This ability is usually referred to as motor imagery
or simulation of actions. It has also become apparent that thinking about an object
activates the same areas of the brain as if one is seeing the object in the “real” world,
which has been termed visual imagery or simulation of perception. The ability to
simulate actions and objects might also help us, according to Hesslow (2002), to
simulate future behaviour and the behaviour of others.

Motor imagery In recent years, it has repeatedly been shown that motor imagery
and the mechanisms lying behind planning and production of overt actions share
a number of the same neural circuits. The term “motor imagery” refers to both
explicit or conscious representations of an action, and more implicit, unconscious
representations (Jeannerod & Frak, 1999). In Decety et al.’s experiment (1989 in

20A more in-depth discussion of various simulation theories can be found in, e.g., Svensson,
Ziemke and Lindblom (in press).
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Hesslow, 2002), subjects were, for instance, asked to perform a task in real and
later also mentally. It appeared that the time it took to simulate a motor task
corresponded to the time it took in real to perform the task. Here, the process
was an explicit simulation of an action. In another experiment, on the other hand,
subjects had to judge – given a limited number of finger positions – whether the
action of raising a glass and pouring it in another container would be easy, difficult,
or impossible. Even though the subjects did not receive any instruction about
how they could solve this problem, they nonetheless (and unconsciously) simulated
possible actions (Jeannerod & Frak, 1999). In other words, motor imagery appears
also to be involved in decision making without that a person is aware of her/his
mental simulation.

Motor imagery in times also involves visual imagery, but is mostly based on kines-
thetic information about an action, having a person “feel” an action rather than
“see” it. Here, Jeannerod (1994) distinguished between “internal” and “external”
motor imagery. While internal imagery refers to a process which mostly causes
kinesthetic sensations, external imagery is also linked to visual representations of
an action. Seeing oneself moving is an external imagery as it also includes images
of one own’s body and the place in which the movement takes place. Motor im-
agery, accordingly, can be involved in numerous processes such as imitating others,
predicting the effects of an action, and producing kinesthetic and (or) other bodily
sensations (e.g. muscle contractions and heart beat changes) (Jeannerod, 1994).

Visual imagery The idea of simulating sensations by activating brain areas that
are associated with real perceptual activity is not as new as one might think. Accord-
ing to Hesslow (2002), the possible ability of humans to simulate visual sensations
was already discussed by Hume and other writers during the 19th century. Sugges-
tions for the ability to mentally visualise an object and related actions were also
presented during the 70s and 80s. Shephard and Metzler (1971 in Hesslow, 2002),
for instance, conducted a study in which subjects were asked to decide whether a
certain object was identical to or a mirror image of another object. The results
suggested that people mentally rotate these objects before making a decision, as the
time it takes to make this decision correlates to the time it would take to physically
rotate these objects. However, not until recently it has been possible for researchers
to find neurological evidence for those ideas (e.g. Kosslyn et al., 2001, Farah, 1988,
Kosslyn, 1994 in Hesslow, 2002). It has, for instance, been shown that people suffer-
ing from cortical blindness often have difficulties to form visual images (Farah, 1988
in Hesslow, 2002), which clearly illustrates the strong connection between percep-
tion and perception simulation. Additional evidence has also been provided that
suggests that visualising a visual stimulus or an action that requires visualisation
co-occurs with increased activity in the primary visual cortex (Le Bihan et al., 1993
in Hesslow, 2002).

In the preceding chapter it has been illustrated that embodied cognition in many
aspects is a very social process, and that social cognition cannot really be under-
stood without taking into consideration the embodied nature of human cognition.
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Embodied social processes such as mimicry and imitation are significantly impor-
tant for social relations as they help people connect, making it possible for them
to communicate and to understand each other. It has also been shown that one
own’s and other people’s body postures (movements) can have significant impacts
on task performances, implying that embodiment aspects play an important part
in learning activity. Furthermore, two different simulation theories have been intro-
duced, one of them explaining the relation between social embodiment effects and
cognitive activity. The other theory, in contrast, focuses more on classical higher
cognitive processes such as problem-solving and decision making and explains higher
cognitive processes exclusively in terms of sensorimotor activity. Cognition here is
a simulation of activities and visual stimuli in the “real” world, i.e. brain areas are
activated that also discharge when an activity is performed or a stimulus is perceived
in real. The processes of motor imagery and visual imagery, accordingly, are not
only frequently involved in human thinking but are also deeply rooted in sensorimo-
tor activity, which clearly illustrates the importance and role of the body in human
cognition.

4.3 Tool use – A perception-action approach

In recent years, many studies have investigated the role of tool use in human think-
ing and it has been shown that tool use is a crucial aspect of human thought (e.g.
Hutchins, 1995; Preston, 1998). For a couple of years ago, many scientists still con-
sidered tool use to be an exclusively human ability, responsible for the development
of higher cognitive abilities, but scientists eventually realised that even other pri-
mates show different kinds of tool use behaviour. Apparently, tool use could not be
the evolutionary force behind higher processes such as car driving and chess play,
an insight that gradually lead to new cognitive theories in which first and foremost
social aspects were taken into consideration while tool use simply became a “bi-
product” of cognitive development (Saito, 1996). This perspective has increasingly
been criticised in recent years, Preston (1998), for instance, pointed out that in
order to understand artefacts and their roles in human thinking, it is necessary to
investigate more precisely what exactly makes an object a tool and why and how a
behaviour such as tool use has developed in the first place.

Lockman (2000) proposed that the origins of complex too-use behaviour can be
observed in small children between the ages of 1 to 12 months. The behaviour of
children of this age, Lockman argued, is mainly manifested in perception-action rou-
tines while they explore and inspect their surroundings. So far, tool use often has
been seen as some kind of developmental gap in children that could be appropri-
ately filled with the help of parents or other caretakers (cf. Vygotsky, 1932/78). In
traditional developmental psychology, tool use also has been viewed as a process
that appears at a certain age and is, thus, rather the result of innate structures
(e.g. Piaget, 1952). Lockman (2000), in contrast, suggested to view the often shown
trial-error behaviour of children as the basis of tool use as this kind of behaviour
is an opportunity for children to explore and understand their environment on a

47



4 Embodied cognition and learning

sensorimotor level. Tool-use behaviour, in these terms, is a stepwise learning pro-
cess in which tool use and insight emerge gradually over time and arises from small
children’s attempts to relate objects to other objects and surfaces while detecting af-
fordances based on the perceptual information available. That is, tool-use behaviour
is not simply the result of innate structures that in time lead to sudden insight, but
is rather a process of continuous embodied activity.

The importance of sensorimotor activity for the emergence of intelligent behaviour
was, nonetheless, also recognised and emphasised by Piaget (e.g. 1952). Piaget
described intelligence in terms of an adaptation process which is grounded in senso-
rimotor mechanisms, that is, all intelligence derives from action in an environment.
Piaget’s approach to cognitive development and learning is clearly biologically ori-
ented as a result of his strong believe in the importance of evolution and genetic in-
heritance, but according to Parisi and Schlesinger (2002), “he apparently attributed
a direct role to genetically inherited information only with respect to the very be-
ginning of development (e.g., reflexes) and preferred to interpret most development
as the result of self-organization and internal re-structuring” (p. 1314). Knowledge
construction in Piaget’s sense, thus, is an active but internal process in relation to
the environment.

Child development was in Piaget’s opinion a stepwise process in which only the first
stage was considered a phase in which learning could be described as a process of
doing. Learning was here limited to “physical knowledge” (e.g. knowledge about
an object’s characteristics). Later in development, children were believed to make
increasingly use of symbolic thinking, independently of their environment. When
hearing the word apple, for instance, a child just knows what this word means, it
does not have to see a real apple. That is, even though all cognitive development
is considered to be based on sensorimotor activity because it is the first step to-
wards a development of cognitive abilities, the importance of sensorimotor activity
nonetheless decreases gradually in child development as mental activity “takes over”.
Reasoning and knowing, in other words, are purely mental processes. Hence, know-
ing what a certain object is and how it can be used is the result of mental processes.
Applying this point of view to tool-use behaviour, it becomes apparent that tool use
in a child at earliest can occur at a stage where mental representations and thought
have evolved. This, clearly, is opposed to Lockman (2000; 2001) according to whom
tool-use behaviour already can be observed in infants’ attempts to detect affordances
of objects and surfaces in the environment.

Lockman’s perspective is consistent with ecological viewpoints on cognition and
object manipulation (e.g. Gibson, 1979). From an ecological point of view, perception
is an active process and all information necessary can be found in the environment,
that is, one knows how to use a chair because the chair affords a particular behaviour,
not because s/he makes use of a mental categorisation that tells her what a chair is
and how it can be used. In other words, there is no perception without an action, and
there is no action without perception, only through perceiving and acting knowledge
evolves. Scientists use the term affordances often in different ways, some scientists,
for instance, claim that the affordances of an object depend on the context, that
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is, if we need to change light bulbs the chair does not only afford sitting but also
standing (e.g. Rookes & Willson, 2000). In other cases, e.g. in Gibson’s original
theory of affordances, affordances appear to be independent of contextual aspects
as only the physical appearance of objects seems to matter, in the sense that a
flat surface affords standing and walking while a graspable object affords throwing
(Hirose, 2001). However, Hirose described affordances in terms of “opportunities for
action that objects, events, or places provide for an animal” (ibid., p. 290) to clearly
show the close and mutual relation of agent and environment, that is, affordance is
even from this point of view context-dependent as the actions taken by the agent
determine how a certain object is perceived. Hirose’s concept of affordance differs
from other perspectives on affordance in that it also accounts for properties of the
agent, called effectivities. Effectivities are defined by Hirose (ibid.) as “means for
acting that an animal can use to realise a specific affordance” (p. 290), i.e. a graspable
object only affords throwing if the agent has the arm to throw with. Taken together,
tool use and object manipulation, from an ecological point of view, are embodied
activities which occur in direct interaction between agent and its environment. That
is, action and manipulation are fundamental for acquiring knowledge about and the
use of objects.

Recently, ecological positions have received significant support from the research
area of neuroscience. A large number of studies have shown that knowledge about
objects and their use are inextricably intertwined with people’s activities with and
upon them. The identification of objects and actions, apparently, activates areas
in the brain that typically are not associated with recognition or semantic access
(Johnson-Frey, 2004). Regions responsible for grasping and manipulating actions,
for example, are active during tool naming and viewing (e.g. Chao & Martin, 2000, in
Johnson-Frey, 2004) and during identification of actions which are related to certain
tools (Grabowski, 1989, in Johnson-Frey, 2004). Grafton et al. (1997), in addition,
demonstrated that tool observation and silent tool-naming activated motor areas
in the brain. These findings indicate that even in the absence of any subsequent
movement motor areas in the brain process objects that “have a motor valence”
(p. 231). The presence of an activation in those areas, it is furthermore argued,
implies that motor areas play an important role in understanding object semantics.

4.4 The neural basis of social activity and object manipulation

Throughout sections 4.2 and 4.3, it has been illustrated that embodiment effects un-
derlying social interaction, but also other cognitive processes such as mental imagery,
recall of memorised material, and word recognition appear to be deeply rooted in
sensorimotor activity. Moreover, results from neuroscience suggest that the recog-
nition of tools and the observation of tool-use actions are processes grounded in
perception-action behaviour. In other words, activity that is linked to perception
and action appears to be fundamental for acquiring knowledge about objects and a
shared understanding between individuals. In the following, the neural mechanisms
underlying social interaction and object manipulation are described and discussed
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more in detail to see how these mechanisms might provide a framework and help
explain the embodied nature of cognition in general, and of learning activity in par-
ticular.

Until recently, the motor system was believed to provide the underlying neural mech-
anisms for action planning and execution, which basically was the result of the com-
mon assumption in neuroscience according to which nerve impulses simply could be
described in terms of sensory (incoming) and motor (outgoing) activity (Garbarini
& Adenzato, 2004). Clearly, the dualism of body and mind was a widely shared as-
sumption even in the neuroscientific community. However, the increasing evidence
that the motor system not only provides the means to control and execute action
but also to represent it (Gallese, 2000 i Garbarini & Adenzato, 2004), “allows for
the correlation of action and perception on a neural level, thereby clarifying the
concept of sensorimotor, which is at the core of the embodied cognition paradigm.”
(Garbarini & Adenzato, 2004, p. 2). Two classes of visuomotor neurons – canonical
and mirror neurons – have been identified by Rizzolatti and his colleagues in the
premotor cortex of primates (e.g. Di Pellegrino, Fadiga, Fogassi, Gallese, & Rizzo-
latti, 1992; Fadiga & Craighero, 2003; Gallese, Fadiga, Fogassi, & Rizzolatti, 1996;
Rizzolatti et al., 1988; Rizzolatti & Fadiga, 1998; Rizzolatti, Fadiga, Gallese, &
Fogassi, 1996 in Garbarini & Adenzato, 2004 ), and these neurons are increasingly
believed to constitute the basis for tool-use behaviour and social interactions.

Canonical and mirror neurons have been located in the inferior premotor cortex
(area F5) of the monkey brain, the monkeys homolog of Broca’s area in the human
brain. While F5 in monkeys is considered an area for hand movements, the Broca
area in humans generally is associated with an area for speech (Rizzolatti & Ar-
bib, 1998). F5 contains both representations of hand movements and of mouth and
larynx movements. Similarly, the motor properties in Broca’s area do not seem to
relate to speech only, but findings in neuroscience suggest that Broca’s area might
also become active during the execution of hand or arm movements, during men-
tal imagery of hand grasping movements, and during tasks involving hand-mental
rotations.

4.4.1 Canonical neurons

Canonical neurons respond to three-dimensional objects, depending on their prop-
erties such as shape, size and spatial orientation. There also seems to exist a close
relation between perception of an object and the manipulation of the same object.
In experiments with monkeys, it has been shown that certain kinds of visual input
can trigger motor activity, that is, seeing a certain object triggers the same motor
neurons in the brain that are involved when the monkey is actually grasping the ob-
ject (e.g. Rizzolatti & Arbib, 1998). For example, neurons that are activated when
a large object is grasped with the whole hand are also discharged during the mere
observation of this object. The observation of smaller objects, in contrast, activates
only neurons that fire when a smaller object is approached. Canonical neurons fur-
thermore do not only respond to the same object but also to objects that belong to
a group of objects with the same characteristics, that is, objects that only allow a
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certain type of interaction. Objects, accordingly, can be identified and represented
with respect to their function, i.e. the type of interaction they allow (cf. Kellenbach
et al., 2003). In other words, canonical neurons are a type of neurons that affords
object-related actions in the Gibsonian sense by simulating an action on the basis of
an observed object’s characteristics. Canonical neurons, subsequently, do not simply
specify perceptual and action aspects of an object but the particular relationship
between agent and environment. The categorisation of an object, thus, is not only
about learning and representing its visual characteristics but it is more importantly
about understanding the meaning (the use) of it (Grafton et al., 1997).

Wilson (2003), nonetheless, pointed out that all perceptual activity does not seem
to have the same kind of link to the motor area, as it is the case when objects do
not afford any physical interaction (e.g. a sunset which is always perceived from a
distance). In other cases, the object’s recognition often “depends on holistic visual
appearance, rather than on aspects of physical structure that offer opportunities
for perceptuomotor interaction” (ibid., p. 632). Recognising a familiar face, or a
building complex would be an example here. Wilson also argues that we can, for
instance, use a piano to barricade a door against intruders without the piano having
afford this kind of behaviour. Our behaviour might just simply be the result of
mental, abstract concepts even though they are often very simple and incomplete.
Wilson’s argumentation challenges here research on the topic of affordance according
to which the use of the piano as a barricade still would be a process of cognition in
action as the piano, through the course of the agent’s actions, affords this kind of
behaviour (cf. Hirose, 2000).

4.4.2 Mirror neurons

In contrast to canonical neurons, mirror neurons only discharge during action ob-
servation and action execution, not in response to an object. The majority of them
responds selectively to certain types of actions (e.g. grasping, throwing). According
to Rizzolatti and Arbib (1998), there a mirror neurons that are highly specific as they
not only code the aim of an action but also how this particular action is performed.
These neurons discharge, for instance, only if an object is being grasped with the in-
dex finger and the thumb. A different grasp movement, in contrast, would not have
an effect on those specific neurons. All mirror neurons show “visual generalisation”
as they discharge both when the agent of an observed action is far away or close to
the monkey. Mirror neurons, apparently, also share a number of motor properties
with canonical neurons. Moreover, the activation of mirror neurons appears also to
correlate with an action, rather than with the individual movements that form it,
that is, they are active only when a goal, an object, is present.

These findings completely go against traditional assumptions about perception ac-
cording to which the process of perception only has one purpose, that of mentally
reflecting an objective world (cf. Wilson, 2003). The studies conducted by Rizzolatti
and Arbib (1998) and others, on the other hand, indicate that the purpose of the
visual system is much more complex as a mirror system of neurons also is believed
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to exist in humans.21 Fadiga et al. (1995) were the first, according to Rizzolatti
and Arbib (1998), to suggest that mirror systems in humans might exist as well.
The underlying assumption was that if the observation of an action activates the
premotor cortex in humans as it does in monkeys, then neuroscientific techniques
such as PET, fMRI, and CT22 should capture an enhancement of motor activity in
those regions that also are active when the observed action is executed.

In recent years, a growing number of electrophysiological and brain imaging studies
have provided additional evidence to indicate that a similar motor-resonant mecha-
nism exists in humans. This means, broadly speaking, that when one sees a conspe-
cific performing a certain activity the same neurons are activated as if s/he is doing
it her/himself – which has led a growing number of researchers to suggest that the
matching system between action execution and action observation constitutes the
basis of communication and action recognition and, hence, of a shared understand-
ing between individuals (e.g. Jeannerod, 1994; Gallese & Goldman, 1998; Maeda,
Mazziotta & Iacobani, 2002). A man who watches his wife taking the car keys,
for instance, knows immediately that his wife is going to the grocery store by car.
Mirror neurons, in other words, represent actions and might be the basis of theory
of mind, that is, the ability for normal people to understand, predict and repro-
duce the behaviour and underlying goals and intentions of others (e.g. Blakemore,
Winston & Frith, 2004; Rizzolatti, Fadiga, Fogassi & Gallese, 2002). One explana-
tion for a theory-of-mind capacity is that it “represents an attempt to replicate and
simulate the mental activity of the other agent” (Jeannerod, 2001, p. 104), that is,
in the observer’s brain the same mechanisms is activated as if the observed action
was intended or imagined by the observer her/himself. Rizzolatti and Arbib (1998),
in addition, defined understanding as “the capacity that individuals have to recog-
nise that another individual is performing an action to differentiate the observed
action from other actions, and to use this information to act appropriately”(p. 189).
In other words, the matching observation-execution system, that is, the ability to
simulate the behaviour of others, appears to be a fundamental mechanism for imita-
tion, learning and understanding the actions of others and, subsequently, for social
behaviour.

Additional evidence for this suggestion also comes from developmental neuroscience.
In a study led by Moore and Meltzoff (1992 in Meltzoff, 2002), for instance, it
was shown that the infant subjects used imitation to overcome contradicting visual
features and spatial cues. The infants did not have any difficulties to distinguish
between their mother and another person who showed a different behaviour than
the mother. But when the mother and the other person changed places the infants
got confused (“Is it the same person with a different appearance, or a new person
in the old place?”). The imitation of a previously seen movement was, according to
Meltzoff and Moore (ibid.), a way for the infants to “ask” the person approaching

21For ethical reasons, it has not been possible to study the existence of mirror neurons (and
canonical neurons) in humans as these neurons are destroyed eventually (Lindblom & Ziemke, in
press).

22PET = Positron Emission Tomography; fMRI = functional Magnetic Resonance Imaging; CT
= Computerised Tomography
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them “are you the one who does x?” (p. 26). Imitation behaviour was used here to
check whether the adult responds with the “secret password in action” (ibid., p. 26),
that is, not only visual features or spatial cues in the environment are necessary for
the identification of people but also their actions. The imitation behaviour shown
by infants, generally speaking then, is not merely a process of copying the behaviour
of conspecifics, but appears to be an important means for infants to establish social
relations with others and seems, thus, to be one of the precursors of a theory of
mind (Meltzoff, 2002).

Rizzolatti and Arbib (1998) also suggested that language is rooted in our capacity
to recognise actions, which originally was not related to communication at all. Both
the F5 region and Broca’s region not only have mirror mechanisms that link action
perception and action production but also the necessary neural structures for con-
trolling sounds, facial expressions, and arm movements. The manual gesture system
is considered to have been first to make use of the perception-action matching sys-
tem and is therefore seen as the first step towards an evolution of speech. According
to Rizzolatti and Arbib (ibid.), it is far from clear what exactly bridged the gap
between gestural communication and speech. They suggest that a first step might
have been facial communication directed to a specific individual, since monkeys,
apes and humans use facial expression frequently to communicate with others. Arm
or hand movements, in contrast, are used much less (an exception are humans using
sign language) . The authors, however, doubt that speech is a direct result of facial
communication since this way to communicate is limited to a face-to-face commu-
nication. Therefore, it was assumed that the first language might have been the
result of a combination of both facial expressions and arm movements; using both
forms of communication made it, for instance, possible to talk about a third person,
or a place somewhere else. Furthermore, the use of sounds, Rizzolatti and Arbib
(1998) suggested, could be seen as a first (primitive) vocabulary given the situation
that sounds were used in identical situations. The use and imitation of identical
sounds, however, is only possible if one is skilled enough to control the production
of sounds. So far, vocalisation had been under control of the emotional vocalisation
system located in the brain medial areas. But given the F5-like area with already
developed mirror properties, a control mechanism for sounds, and a tight link to the
nearby motor cortex, it is, according to Rizzolatti and Arbib (1998), not difficult to
imagine the development of the F5 area to the area today known as Broca’s area.
In summary, “the combination of evolutionary pressure for more complex (combina-
torial) sound emission, and the anatomical possibility for it” (ibid., p. 193) moved
language from its origins (arm movements) to sound emission. Gestures lost their
importance gradually while vocalisation became more and more important, or as
Rizzolatti and Arbib (ibid.) put it, “at this point, speech took off” (p. 193).

4.5 Gestures as embodied activity in learning

The idea that language is deeply rooted in and affected by bodily experience has,
in fact, been debated for many years. Lakoff and Johnson (1980), for instance,
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claimed that most metaphors used in language are the result of an embodied nature
of human cognition. For example, the saying “beating one’s head against the wall” is
not necessarily to be taken literally as “beating your head” metaphorically refers to a
situation in which ineffectual actions are taken to solve a problem (“the wall”). The
body, clearly, serves as some kind of reference point for us, which in this particular
case helps us to understand the extent and seriousness of the problem. We have no
difficulties to imagine (simulate) what it would feel like to “beat our heads against a
wall”. Interestingly, even abstract, complicated mathematical entities and concepts
are believed to be grounded in bodily cognitive mechanisms such as conceptual
metaphors and fictive motion (e.g. Núñez & Lakoff, 1998; Lakoff & Núñez 2000).
Lakoff (1987) and Johnson (1987) also developed the concept of image schemata
and considered them, according to Roth and Lawson (2002), to be the basis of
human categorisation and cognition. Image schemata are defined “as structures that
involve perceptual patterns in our bodily experience thereby connecting concepts
with percepts; they have gestalt structure and constitute organized unified wholes
in our experience” (p. 336, Johnson, 1997 in Roth and Lawless; no original quote).
Referring to Merleau-Ponty (1945/62), Roth and Lawless (2002) concluded that
“such schemata are rooted in and arise from the human experience of having a
physical body in a physical world” (p. 336).23

However, it has become apparent that not only words are central to communication
but it has also been recognised that gestures are an important and necessary part
in communication and language development. Important aspects of embodied so-
cial interaction, for instance, are often very gestural in their character and help the
speaker to express ideas and thoughts (e.g. Goldin-Meadow, 2003; Roth, 2002, in
press; Wilson, 2003). Gestures are considered an essential part of human cognition
as is has not been discovered a culture yet in which people do not use gestures
while talking (Feyereisen & de Lannoy, 1991 in Goldin-Meadow, 2003). As Goldin-
Meadow (ibid.) pointed out, “[w]henever there is talk, there is gesture” (p. 4). Ac-
cording to Goldin-Meadow (2003), gestures offer a substantive view on the mental
representations of people as they often carry a person’s knowledge about a cer-
tain topic. In a study, for instance, the gestures of children repeatedly revealed
(non-verbalised) knowledge about a game that they explained to an adult (Evans &
Rubin, 1979 in Goldin-Meadow, 2003). It has also repeatedly been illustrated that
children often produce so-called gesture-speech mismatches, that is, when “gesture
and speech convey non-overlapping information” (ibid., p. 26). Children displaying
such mismatches are, according to Goldin-Meadow (2003), more likely to benefit
from instruction as “mismatch marks a child as being open to, and thus on the
precipice of learning” (ibid., p. 40).24 Gesture-speech mismatches, however, should
by no means be seen as something negative as it appears that they are an impor-
tant step towards mastery. Alibali and Goldin-Meadow (1993b in Goldin-Meadow,
2003), for instance, demonstrated that children who did not display gesture-speech

23The concept of image schemata seems to be quite similar to what Barsalou et al. (2003) referred
to as situated conceptualisations (cf. section 4.2.2).

24As pointed out by Goldin-Meadow (2003), most studies focused largely on young children and,
hence, more research is needed to see if such a “learning-readiness” can also be found (identified)
in older children and adults.
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mismatches were much less likely to generalise knowledge than what children did
who went through the gesture-speech-mismatch stage. This implies, according to
Goldin-Meadow (2003), that gestures not only reflect learning, but to a considerable
extent also contribute to it.

The fact that even blind people gesture while talking (Iverson & Goldin-Meadow,
1998) also strongly suggests that the function of gestures goes far beyond the basic
purpose of communication. Recent studies by Roth (2002, in press) and Roth and
Lawless (2002) have provided additional evidence for the importance of gestures
and other aspects of body language in the process of learning, i.e. learning is not
merely an internal process of information processing, but in fact deeply rooted in
bodily activity and experience. In the context of those studies it was suggested
that gesturing not only is about communication with others but also serves an
important (cognitive) function for the speaker, as it helps her to think, to make
things clear and understandable (cf. also Wilson, 2003). According to Roth (2002),
it is often much easier for people to use gestures instead of speech when it comes
to understanding unfamiliar topics simply because gestures, unlike speech, do not
require any re-coding. Very often, the use of different kinds of tools is also involved
in such a learning process. The participants (10th grade students) in Roth’s study,
for example, used many of the tools given to them to explain their classmates certain
scientific concepts, but – more importantly – the use of those tools also helped them
to become familiar with the topic as a proper language had not evolved yet. In other
words, the use of gestures in combination with tools not simply replaced language
as a mean of understanding and communication but was in fact an important step
towards a proper use and development of required scientific concepts.

The use of gesture is, as pointed out by Roth and Lawless (2002), a process in
which sensorimotor schemata are activated, and they can precede or occur simul-
taneously with the words to which they refer. Gestures play always an important
role in learning and communication, but they vary in frequency, degree of execu-
tion, and function, depending on how far a suitable language for particular concepts
has evolved. This indicates, it is suggested, that sensorimotor schemata are always
present – even in the absence of overt hand and arm movements. This idea is tightly
linked to the discovery of the mirror (canonical) system in primates which indicates a
strong connection between our ability to talk and action recognition (representation)
mechanisms. Researchers concluded that humans, when understanding words, not
only hear words that are processed in the corresponding language regions but also
activate sensorimotor patterns and gesticulation neurons, which according to Roth
and Lawless (2002) “contributes to the human experience of understanding” (p. 351).

More recently, Roth (in press) has also drawn attentions to the embodied nature of
human cognition, communication and social interactions by clearly showing how the
body serves as a resource in ongoing (design) activity. Students were asked to design
and build a Rube-Goldberg machine, a device that should accomplish the simple task
of feeding a cat. Over the course of the task-related activities and actions taken by
the girls, the body became a frequently used “tool box”, providing the girls with
different kinds of “tools” that helped them to communicate, to explain each other
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the ingoing parts of the machine, and to accomplish their task. Pointing, orienting
the body towards each other and to other objects nearby, all these were activities in
which the body played a crucial role and which made possible a shared understanding
between two individuals. As pointed out by Roth (in press), “communication is not
only an embodied (production of speech, gesture) but also a situated (distributed)
phenomenon”. In other words, “body, mind and culture are inextricably related and
cannot be reduced to one another” (ibid.).
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The aim of this thesis has been to study the role of the body in situated learning ac-
tivity by integrating the different, but in some aspects also overlapping, approaches
of situated learning and embodied cognition research. Situated learning is a theo-
retical framework in which the sociocultural nature of learning and activity is in
focus. Situated activity, subsequently, is largely a process of sociocultural exchange
between individuals and the surrounding environment (e.g. different kinds of tools).
The embodied nature of situated learning activity, accordingly, has largely been dis-
regarded. In embodied cognition research, on the other hand, there is an increasing
awareness that cognition and activity cannot be understood without taking the body
and its impact into consideration. Moreover, much research has recently also been
focused on sociocultural aspects of cognition, thereby providing new insights into
the embodied nature of social cognition. Embodied cognition research, however,
has discussed sociocultural aspects more in the general context of human cognition,
which makes it somewhat difficult to see how these findings are related to learning
activity. After a detailed discussion of situated learning perspectives, the concept of
activity, and embodiment perspectives on the social dimension of human cognition
throughout the previous chapters, the identification of commonalities, disagreements
and open questions in the areas of situated learning and embodied cognition and a
more in-depth analysis of the body’s role in situated learning will be undertaken in
this chapter.

5.1 Situated learning and embodied cognition

The theoretical framework of situated learning is characterised by various approaches
to cognition and learning, but despite individual differences there are central themes
that in one way or another run through the literature of situated learning. Being
closely related to the research area of situated cognition, situated learning theories
are, at least at a first glance, heavily opposed to dualistic assumptions according
to which the mind can be described and understood in isolation to its environment
(e.g. Brown et al., 1989; Lave & Wenger, 1991). Cognition, in other words, is situ-
ated as it emerges from the interaction of agent and environment. Much emphasis,
thus, has been on sociocultural aspects and the situated nature of cognition and
learning activity. Social interactions with other individuals and the active use of ex-
ternal structures in the environment are, consequently, an important part of situated
learning activity (cf. section 3). The sociocultural, situated nature of cognition and
learning becomes also apparent in the various apprenticeships concepts (cf. section
3.1) where thinking and doing are closely intertwined. That is, cognition is seen as a
process that is distributed across knower, the environment in which learning occurs
and activity.

However, even though the dualism between body and mind is heavily criticised
in situated learning, “learning by doing” is one of the key words, and activity an
important concept, the body and its impact on cognition and learning have largely
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been disregarded. Apart from a few considerable exceptions (e.g. Clancey, 1995),
the body and its relation to activity have simply been ignored in situated learning
theories. Here, embodied cognition research has provided an additional picture
of the situated nature of human cognition by emphasising the close and mutual
relationship between thinking and doing from a different point of view. Cognition,
it is argued, arises from bodily interactions with the world and is, thus, grounded
in and linked to sensorimotor activity. Situated learning activity, in other words,
is not only a purely sociocultural process but also a process that is the result of
bodily interactions with the world. The body is, as a matter of fact, always present
in situated learning theories but it is at the same time also typically absolutely
invisible, which is in some sense paradoxical. Learning activity that is a process of
sociocultural activity in practice is, of course, also a process in which the body is an
important part of, because without a body, clearly, there would not be any activity
at all. In situated learning, most views on learning and cognition are in fact very
similar to embodiment approaches, the “only thing” that seems to be missing is an
explicit claim according to which cognition (sociocultural activity) is coupled with
sensorimotor activity. Of course, there are many more differences, some of them
more subtle and others more obvious.

As discussed in Chapter 3, there are different approaches to situated learning with
differing foci and the question “what does situated mean?” has still no answer that
is considered non-trivial, but also acceptable to everyone (cf. section 3.1.2). In
embodied cognition, there is a similar problem, as there have been as least as many
attempts to define embodied cognition as there are researchers in this area. However,
it has also become apparent that there are, nonetheless, certain assumptions that are
characteristic for situated learning and embodied cognition, respectively (cf. section
3.2.1 and 4.1). Comparing these claims and key dimensions, it is obvious that there
are definitely many assumptions that both areas have in common.

Situated learning In situated learning, five key dimensions have been identified
which are (1) context, (2) authenticity, (3) activity and participation, (4) community
of practice, and (5) shared or distributed cognition (cf. Ghefali, 2003 in 3.1.2).

Embodied cognition In embodied cognition research, in contrast, at least six
different claims can be found: (1) Cognition is situated, (2) Cognition is time-
pressured, (3) We off-load cognitive work onto the environment, (4) The environment
is part of the cognitive system, (5) Cognition is for action and (6) Off-line cognition
is body-based (cf. Chrisley & Ziemke, 2002; Wilson, 2003 in 4.1).

All these claims and dimension in situated learning and embodied cognition cannot
be viewed and discussed in isolation, as all of them include aspects of cognition
that also can be found in another claim (dimension). A community of practice,
for instance, is characterised by shared or distributed cognition, authenticity and
is also contextual. The claim that cognition is situated, on the other hand, does
also mean that we off-load cognitive work onto the environment, which, in turn,
implies that the environment is part of the cognitive system. Similarly, the claim
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that cognition is situated clearly also includes situated dimensions such as context or
distributed and shared cognition. There are, nonetheless, also significant differences.
Identifying commonalities and disagreements in the areas of situated learning and
embodied cognition has not been an easy task as some commonalities are at the
same time also disagreements – and vice versa. In the following, commonalities
and disagreements between situated learning and embodied cognition are discussed,
but the reader should be aware of that a strict line between commonalities and
disagreements cannot be drawn.

5.1.1 Commonalities

Cognition is situated, a claim that is not only characteristic for embodied cognition
but also situated learning. Cognition is situated because it takes place in the real
world. It is not just an internal computerised process that is independent of context.
Stating that cognition is situated, thus, is a critique directed against traditional con-
ceptions of human cognition. However, the claim that cognition is situated is at the
same time also somewhat controversial, but not only in comparison to situated learn-
ing and embodied cognition, but also within each of these research areas. Situated
learning theories, for instance, are often interpreted in the sense that all knowledge
is grounded in the concrete situation in which learning takes place (see 3.1.2). This
includes both critic voices and supporters of situated learning theories. In embodied
cognition, on the other hand, not all researchers are comfortable with the claim that
cognition is always situated (e.g. Wilson, 2003). Clearly, the ongoing discussions of
situated learning and situated cognition are closely related. Sociocultural aspects,
nonetheless, have largely played a much lesser role in embodied cognition than what
they have done in situated learning, despite the fact that the claim “cognition is
situated” clearly reveals its social dimension (4.2). But even here, it is impossible to
generalise embodied cognition theories. Wilson’s (2003) ideas, for instance, are in
some way very close to situated learning theories as she discusses embodied cognition
often from a more sociocultural perspective (cf. 4.1). Researchers such as Maturana
and Varela (1987), on the other hand, put much more emphasis on sensorimotor
activity and its impact on human cognition (cf. also section 4.1).

The idea of off-loading cognitive work on the environment is one of the central tenets
in both situated learning and embodied cognition. In situated learning, it has been
argued, for instance, that “[t]he problem, the solution, and the cognition involved
in getting between the two cannot be isolated from the context in which they are
embedded” (Brown et al., 1989, p. 8). In embodied cognition, however, these aspects
of human cognition are much more in focus to illustrate the embodied nature and
changing boundaries of the human mind. According to Wilson (2003), even gestures
can be seen as an off-loading process, which is also in line with Roth (2002). It has,
for instance, been shown that gesturing is not only about communication, but in fact
also about helping a person think (cf. section 4.5). Interestingly and also somewhat
surprisingly, these aspects were not taken into consideration by Galperin (e.g. 1969).
In the transformation process of material action to mental action, gestures appear to
be of minor importance as the focus exclusively is on speech and material actions (cf.
section 2.4).
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The claim that the environment is part of the cognitive system is central in both
areas, but also deeply controversial (see 4.1). The focus on this aspect of human
cognition is in situated learning, however, much more in focus than in embodied
cognition research. In situated learning, cognition is frequently described as a process
that is distributed across the individual, the environment and the activity. Cognitive
activity, in other words, can only be understood when taking external structures,
such as artefacts, and other individuals into account (see chapter 3). This claim
has a strong sociocultural touch which is why it has not received the same amount
of attention in embodied cognition. Nevertheless, this aspect of human cognition is
still of rather importance in embodied cognition as the body clearly is involved in
those processes. The stick of a blind man, for instance, is in this sense a part of the
cognitive system by extending the man’s arm (see 4.1). In recent years, in addition,
even sociocultural aspects have received much attention in embodied cognition with
a strong focus on perception and action and the neural mechanisms underlying social
behaviour and tool use (see 4.1–4.5). It has been shown that cognition, despite being
distributed across persons and things, is deeply rooted in bodily activity, which
clearly illustrates that a situated view on learning and cognition not necessarily has
to imply a neglect of internalisation (cf. Bredo, 1994 in section 3.1.1).

In summary, the research areas of situated cognition and embodied cognition have
much in common even though it repeatedly have become apparent that there are
still various differences. Situated learning is mainly a sociocultural approach in
which other individuals and external structures play important roles. In embodied
cognition, in contrast, the focus is more on body-related aspects of human cognition,
that is, cognition is mostly described in terms of sensorimotor activity. Importantly,
the differing views here on cognition and learning are not necessarily contradictional,
but appear to be rather complementary.

5.1.2 Differences

The tendency in situated learning to describe cognition in terms of sociocultural
aspects, and in embodied cognition to describe human cognition in terms of senso-
rimotor activity, is clearly the main reason for significant differences between these
areas. The claim according to which all cognition is for action is significantly relevant
for embodied cognition approaches as all cognitive activity, it is argued, must be un-
derstood in terms of its contribution to situation-depending behaviour. Action and
experience, here, are not only sociocultural processes but inextricably intertwined
with cognitive activity (cf. section 4.1). In embodied cognition research, however,
sociocultural aspects of cognition have for a long time largely been overlooked (cf.
section 4.2). The claim according to which all cognitive activity is body-based is an
additional example of where the research areas of situated learning and embodied
cognition significantly differ. Viewing cognition as the result of perception-action
simulations is an aspect that has not been recognised at all in situated learning. Un-
fortunately, one should add, as in recent years findings in neuroscience have provided
evidence for a number of sociocultural aspects such as social interactions and tool
use. These findings suggest that not only our social behaviour is largely influenced
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by bodily activity but also the way in which we categorise and use specific kinds
of tools (see section 4.2 – 4.5). The main difference between situated learning and
embodied cognition, thus, is that situated learning has its focus on sociocultural be-
haviour while the research area of embodiment describes cognition as deeply rooted
in bodily experience and sensorimotor activity. Yet, in recent years, increasingly
focus has also been on sociocultural aspects in embodied cognition research which
appears to be an important step towards an integration of situated learning and
embodied cognition research.

5.2 A possible link between situated learning and embodied cognition

In Galperin’s approach, object-oriented material activity constitutes the basis for
all forms of mental activity in the sense that a material action passes through are
series of stages until it has become a mental action (cf. section 2.4). Comparing
Galperin’s approach to both situated learning and embodied cognition, it becomes
apparent that in his approach both situated and embodiment perspectives are inte-
grated. Galperin’s approach bears, for instance, many similarities to the approach
introduced by Collins et al. (1989). In both cases, learning is described as a pro-
cess in which observation, guidance, and practice are essential elements, and which
is characterised by transparent access to learning strategies and methods (cf. sec-
tion 2.4 and 3.1.1). The approaches of Galperin (1992b) and Collins et al. (ibid.)
nonetheless differ in some aspects as Galperin’s teaching strategy is characterised
by precise steps that are introduced to and need to be carried out by the students,
while Collins et al. emphasise the visible access to strategies and methods more in
general terms. Having access to the implicit knowledge of teachers and instructors,
in Collins et al.’s terms, means mainly the observation of the instructor’s actions in
a community of practice. This is also why learning here is viewed as highly context-
dependent, which according to Collins et al. (1989) sometimes makes necessary a
de-contextualisation of knowledge. Galperin, on the other hand, did not distinguish
between “real-life” situations and “classroom” situations because, according to him,
the transformation of material actions to mental actions is the process in which
knowledge is being generalised. The tools and information given to the students
contain, in other words, situation-specific knowledge, but once a material action
has transformed into a mental action, the transformed (and thereby generalised)
knowledge can be used in different situations.

The idea of material action being the basis of of all forms of mental action is highly
consistent with embodied cognition research because this assumption suggests that
mental processes are deeply rooted in sensorimotor activity. Moreover, according
to Galperin (1992b), a mental action has an orienting function, which appears to
be very similar to mental simulations which are believed to lie behind higher cogni-
tive processes such as problem solving and planning behaviour. Mental simulations,
broadly speaking then, have an orienting function as they help people plan and
make decisions. Galperin’s approach, thus, seems to have been one of the first
approaches in which mental simulations have been described. More importantly,
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given the strong emphasis on material action (sensorimotor activity), its similarities
with situated learning theories, Galperin’s approach can indeed be considered an
important link between situated learning and embodied cognition. Given Galperin’s
well-defined teaching strategy, his approach seems also to be a solid starting point for
future educational research in which “situated learning” and “embodied cognition
research” ideas can be combined. However, there appear also to be some aspects
that are not consistent with situated learning and embodied cognition research, re-
spectively. As pointed out by Arievitch (2003), Galperin’s approach is largely based
on the assumption that humans attain and use different kinds of mental representa-
tions, which is an assumption that seems to be very close to traditional perspectives
on learning and activity. Further research is thus necessary to better understand
Galperin’s approach and its contributions.

5.3 The body’s role in situated learning activity

Situated learning in this thesis has referred to knowledge appropriation in a social
context and the way learning is linked to bodily activity in a community of practice
(cf. section 1.3), that is, activity in the theoretical framework of situated learning is
a process that can be described in terms of social interactions and tool use. The role
of the body, accordingly, has referred to bodily activity in relation to objects (tools)
and other individuals in the learning environment. Discussing sociocultural aspects
of cognition and learning from an embodiment point of view, it becomes apparent
that such a discussion is highly relevant for situated learning theories as it provides
a complementary perspective on social activities and tool use.

In the theoretical framework of situated learning, the interactions between teacher
and students are a significant factor in learning activity, i.e. learning is a highly
social process in which both teacher and students constantly are required to find
ways to understand and communicate with each other. Recent embodied cognition
research has suggested that the ability to recognise and simulate objects and actions
is the basis of communication and social understanding (cf. section 4.2 – 4.4). It
has also been shown that the combination of “social stimuli” and “body states” in
class rooms needs to be taken into consideration (cf. section 4.2.1). A teacher, for
instance, whose body posture clearly demonstrates a significant lack of motivation
can have a considerable (negative) impact on a student’s performance. A teacher,
in contrast, who is a personalised Mr or Mrs Sunshine (glad body posture, always
smiling etc.), might have a much more positive influence on the student. Moreover,
it has also been illustrated that gestures and the whole body serve important func-
tions in human cognition, communication and social interactions which, of course, is
also highly relevant in schools (cf. section 4.5). It has been shown, for instance, that
gestures often convey knowledge that could not be put in words but that nonetheless
exists. This places great demands on teachers and educators, because children (stu-
dents) that have trouble with expressing their thoughts do not necessarily lack an
understanding of the subject or problem. As it has been argued, not yet verbalised,
but visible knowledge should rather be seen as an indication for a teacher that a
child is open (that is, in need) for more detailed instruction (cf. section 4.5).
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Findings also have provided evidence that suggest that actions (bodily activity) are
fundamental for object semantics and knowledge about how a specific object can
be used. It has been shown that the recognition of tools and observation of tools
are grounded in perception-action behaviour where not only visual characteristics of
an object (functions) are involved but, more importantly, also their related actions.
As Kellenbach et al. (2003) formulated it: “Actions speak louder than functions”
(p. 30). One possible conclusion could be that students in specific subjects need
opportunities for active object manipulation. Learning (knowing) how to repair a
car, for instance, might be a matter of manipulation experience, and not so much a
matter of memorising abilities or memorising capacities.

Taken together, situated learning – as a process of activity in a community of practice
where social interactions with others and the use of tools are an essential part of –
is a process that is deeply rooted in sensorimotor activity as communication, social
understanding, and tool use (i.e. action observation (recognition), action simulation,
imitation, gestures, and the knowledge about objects) are linked to perception and
action. The body in situated learning, in other words,

(1) makes possible a shared understanding of the world between indi-
viduals,

(2) functions as means for communication and social interaction, and

(3) is the basis of human thought.

A shared understanding Recent neuroscientific research has provided increas-
ing evidence to suggest that a shared understanding between individuals is grounded
in human and non-human primates’ ability to recognise and simulate the actions of
conspecifics (cf. 4.3 and 4.4). Even though two individuals always have different
perspectives on things, because they are two different individuals, the body makes
possible a shared understanding between them. The body here functions as a refer-
ence point, that is, even though two persons look at, for instance, a chair from two
different perspectives, both can relate to that particular chair as both know from
(bodily) experience what a chair is. To put it differently, the experience of object-
related actions is not only essential for an individual understanding of objects but
also for a shared, social understanding of them.

The body as means for communications and social interactions The
body is frequently used in human communication and social interaction. For in-
stance, a person pointing at a chair has the intention to draw the attention of
another person to this chair to make it clear what s/he is referring to. The body,
here, is signalising something to the receiver. Obviously, this role of the body is
closely related to the previous one as the body, in turn, makes it possible for the
receiver to understand the pointing behaviour of the sender. Gesturing, moreover, is
also a process in which the body is actively involved and which serves the cognitive
function of communication (cf. section 4.5).

63
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Activity in a community of practice, thus, is not only sociocultural in its content, but
also linked to sensorimotor activity. That is, the ability to recognise and simulate
the actions of others makes it possible for us to understand each other and to find
a common ground from which we can communicate with each other.

The body as the basis of human thought The body is critically involved
in processes such as decision making and problem solving as mental simulations of
actions not only are an integral part of human thinking but – more importantly –
also are tightly linked to sensorimotor activity. Even language, being an essential
psychological tool for humans, is rooted in bodily activity, i.e. the recognition of
actions (as discussed in section 4.4). Moreover, bodily activity (that is, gestures) is
an important tool in developing and understanding abstract concepts and knowledge
(cf. section 4.5). That is, human thought cannot be reduced to symbol manipulation
or social exchange, but is inextricably intertwined with perception and action.

5.4 Open questions

With the discovery of the action-perception matching system, expectations are run-
ning high in the scientific community and one cannot help thinking that a new era
is about to begin in cognitive science, considering quotes such as the following:

I predict that mirror neurons will do for psychology what DNA did for biology.
They will provide a unifying framework and help explain a host of mental
abilities that have hitherto remained mysterious. (Ramachandran, 2001, in
Hurford, 2002).

Having the possibility to find answers for questions that have not been answered for
centuries, of course, such a thought is quite compelling, but it seems that there is
still a long way to go and researchers might be well advised to be more cautious, to
avoid direct claims about mirror neurons being the key to meaning, communication
and understanding (cf. Hurford, 2002). So far, mostly monkeys have been used in
experiments to investigate the role of canonical and mirror neurons, which obviously
has ethical reasons, and even if there is increasing evidence for the existence of a
similar system in humans, we cannot be sure that there are not other crucial differ-
ences between human beings and other primates after all. Furthermore, Rizzolatti
et al. (2002) also pointed out that the transformation from goal-understanding to
goal-oriented activity has remained an open question. That means, even though
it appears that mirror neurons are fundamental for an understanding of actions,
researchers do not have an answer to how this understanding is transferred into a
corresponding behaviour. Moreover, describing and explaining conscious thought
exclusively in terms of sensorimotor behaviour seems also to be somewhat problem-
atic, if not provocative (e.g. Hesslow, 2002). Is human cognition nothing more than
the activation of a number of different visuomotor neurons? Can mirror neurons,
canonical neurons and the like, for instance, completely explain the existence of this
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thesis? Another problem is caused by frequently used formulations such as “might
explain communication and social behaviour”. What exactly does that mean for sit-
uated learning? The aim of this thesis has been to investigate the role of the body
in situated learning, but it was not an easy task to apply the results described in
numerous articles to situated learning as sociocultural aspects such as social interac-
tion and tool use are usually discussed in more general terms in embodied cognition
research. An important and necessary step, subsequently, is the translation and
integration of findings within embodied cognition research to the theoretical frame-
work of situated learning. This thesis can be considered a first step towards such
an integration as it has explicitly shown that situated learning activity is tightly
linked to embodied sensorimotor activity, and that the research areas of embodied
cognition and situated learning in fact share many similar research concerns. In
the future, sociocultural processes such as social interactions and tool use need to
be discussed much more in detail from embodiment point of views to gain a more
profound understanding of cognition and learning. A more detailed discussion might
also represent a significant step towards a practical implication of this knowledge
for educational practice and research.
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Thelen, E., Schöner, G., Scheier, C. & Smith, L.B. (2000). The Dynamics of Embod-
iment: A Field Theory of Infant Perseverative Reaching. Behavioral and Brain
Sciences, 24 (1), 1–86. [Online preprint] Available: http://www.bbsonline.

org/Preprints/OldArchive/bbs.thelen.html [04/07/02].

73



Van Oers, B. (1998). From Context to Contextualizing. Learning and Instruction,
8 (6), 473–488.

Varela, A.H., Thompson,E. & Rosch,E. (1991). The embodied mind: Cognitive Sci-
ence and human experience. Cambridge, MA.: MIT Press.

Vygotsky, L.S. (1932/1978). Mind in society. The development of higher psycholog-
ical processes. Cambridge, MA: Harvard University Press.

Wertsch, J.V. (1985a). Vygotsky and the social formation of mind. Cambridge:
Harvard University Press.

Wertsch, J.V. (Ed.), (1985b). Culture, communication, and cognition: Vygotskian
traditions. New York: Cambridge University Press.

Wertsch, J.V. (1993). A sociocultural approach. In: L.B. Resnick, J.M. Levine &
S.D. Teasley (Eds.), Perspectives on socially shared cognition. Washington:
American Psychological Association.

Wertsch, J.V. (2000). Galperin’s elaboration of Vygotsky. Human Development, 43,
103–106.

Wilson, M. (2003). Six views of embodied cognition. Psychonomic Bulletin and
Review, 9 (4), 625–636.

Ziemke, T. (2002). Introduction to the special issue on situated and embodied
cognition.Cognitive Systems Research, 3, 271–274.

74


