
Chapter X.3
Situated Learning and Cognitive Apprenticeship

Michael Gessler

1 Behaviourism and Cognition

In the article ‘Psychology as the behaviorist views it’ by John B. Watson, the
demand of behaviourism is formulated as follows:

Psychology, as the behaviorist views it, is a purely objective experimental branch of natural
science. Its theoretical goal is the prediction and control of behavior. Introspection forms no
essential part of its methods, nor is the scientific value of its data dependent upon the readi-
ness with which they lend themselves to interpretation in terms of consciousness (Watson,
1913, p. 158).

As a ‘black box’, cognitive processes are excluded from research, as they are not
open to objective observation.

After the ‘cognitive turn’ in the 1960s and by the development of ‘cognitive
psychology’ (Neisser, 1967), the ‘black box’ is replaced by the metaphor of the
‘glass box’. Mental processes and cognitive structures—for example, perception,
attention, memory development, information processing (cognitive styles), intelli-
gence and talent (cognitive skills), knowledge representation, meta-cognition and
motivation—are now in the focus of the research interests of psychology. However,
the demand for objective research is taken over from behaviourism and is ideally
carried out by laboratory experiment. Here, situative influences are ‘disturbing vari-
ables’ in regard to the validity and reliability of results, due to which their influence
must be controlled through the help of special methods (for example, by elimi-
nation, keeping constant, homogenization, parallelization, covariance analysis or
randomization).

2 The Situated Cognition Movement

The ‘Situated Cognition Movement’ criticizes this cognition-focused, natural scien-
tific paradigm. The excluded situative conditions are included again by the protago-
nists of the Situated Cognition Movement. According to the assumptions of situated
learning, the acquisition of knowledge is contextually tied to the learning situation,
due to which the acquired knowledge can only with difficulty be transformed from
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one context to another (Bredo, 1994). Brazilian street urchins, for example, were
able to solve arithmetical problems in the context of their street business, while
not being able to do this with tasks of equal value at school (Carraher, Carraher
& Schliemann, 1985). For such knowledge, which is not useable or used, White-
head (1929) coined the term ‘inert knowledge’.

2.1 Origins

The concept of situated learning is based on insights by the Situated Cognition
Movement. Its historic roots, however, can be traced further into the past. Table 1
provides an overview of the actors.

To begin with, we will introduce the ‘classics’ (Dewey, Kerschensteiner,
Piaget and Vygotsky), then the representatives of the Situated Cognition Movement
(Lave, Resnick, Greeno and Rogoff), and finally the concept of ‘cognitive appren-
ticeship’.

For John Dewey, experiences are both the precondition and goal of cognition.
Thus, actions must necessarily be a component of learning. For the development of
personality, solution-oriented learning in the context of real actions and problem-
atic situations is decisive. In this context, participation and democracy are criteria
for the quality of the design of learning processes, and at the same time learn-
ing must support the development of participation and democracy (Dewey, 1916).
Georg Kerschensteiner was a representative of the ‘Activity School Movement’ in
Germany at the beginning of the twentieth century. In 1910, Kerschensteiner went
to the United States of America and met Dewey, whose ideas had deeply influenced
him. Self-activity of learners, manual activity, character formation and education
towards being a citizen are features of his approach. Wood and metal workshops,
kitchens and school gardens were created to make learning by the ‘living’ object
possible. Furthermore, Kerschensteiner founded the mandatory part-time continua-
tion school for youths aged from 14 to 17. These youths were taught for eight to
ten hours a week, as an accompaniment to their work. For Kerschensteiner, work

Table 1 Situated cognition and situated learning

Historical origin Situated cognition Situated learning

Progressive education
J. Dewey 1859–1952

Cognition in practice,
J. Lave, 1988

Cognitive apprenticeship,
A. Collins et al., 1989

Activity school (Arbeitsschule)
G. Kerschensteiner, 1854–1932

Socially shared cognition,
L. Resnick, 1987a,b

Anchored instruction
CTGV, 1990

Genetic epistemology
J. Piaget, 1896–1989

Perceiving affordances,
J.G. Greeno et al., 1993

Cognitive flexibility,
Spiro et al., 1988

Social development theory
L. Vygotsky, 1896–1934

Guided participation,
B. Rogoff, 1990

Situated learning, J. Lave &
E. Wenger, 1991,

Community of practice
E. Wenger, 1998
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was an educational medium for forming man, the goal being the ‘useful citizen’
(Kerschensteiner, 1912).

In contrast to John Dewey and Georg Kerschensteiner, Jean Piaget and Lew
Vygotsky are representatives of psychology. Piaget coined the terms ‘assimilation’,
‘accommodation’, and ‘equilibration’: by assimilation, environmental impressions
are interpreted on the basis of existing cognitive schemes; they are assimilated
by cognitive structures. By accommodation, the cognitive schemes are changed to
make environmental influence understandable and to make it possible to attribute
a meaning to them. By equilibration, the organism strives for a balance of these
two processes (Piaget, 1929). For Vygotsky, higher mental abilities develop at first
inter-personally within a socio-cultural environment, and only then intrapersonally.
By interaction, children’s psychic activity is stimulated. They process and change
concepts and meanings. Higher cognitive development is the product of a con-
struction by the child by way of an interaction with its socio-cultural and historic
environment. The child, the other person, and the context can, so to speak, melt into
each other by a single action. Due to this, for Vygotsky guided accompaniment of
a child by an adult, just as a kind of teaching which is orientated at the ‘zone of the
next development’, is important for learning and development (Vygotsky, 1987).

The Situated Cognition Movement follows these basic theories. Prominent rep-
resentatives are Barbara Rogoff, James Greeno, Luaren Resnick and Jean Lave.

For Greeno, Smith and Moore (1993) knowledge is not a private cognitive struc-
ture. Knowledge develops and exists as a relation between an individual and his/her
situation. The individual reaches back to experiences that again bear the reason for
their existence, the situation, within themselves. On the situation’s side, the existing
situative ‘affordances’ are decisive. The constant nature of action and the actors’
ability to act are determined by the similarity of the situation (reaching back to
personal experience), as well as by the conditions of the situation (restrictions or
offers). The authors do not assess learning by comparing inter-individual learning
increases, but by the extent that individuals and groups are attuned to the stimulating
conditions and restrictions of the material and social systems within which they
interact (Greeno, Collins & Resnick, 1996).

For Barbara Rogoff, cognitive development is also determined by the respective
social milieu. Social milieux provide a kind of cultural curriculum for the develop-
ment of cognitive processes, due to which the design of learning processes is a mat-
ter of how well learning is socially embedded in its environment. Learners acquire
experts’ knowledge by being guided by accepted experts. The learner contributes
actively to solving increasingly complex tasks and step-by-step acquires experts’
knowledge through ‘guided participation’.

Lauren Resnick (1987a, b) understands cognition to be a socially divided activity.
She compares learning processes at school to those outside school and investigates
the students’ transfer abilities. Her assessment of learning at school does not pro-
duce a positive result. The transfer of knowledge to fields outside school is only
seldom successful. One reason for this is single, individualized learning at school,
while outside school learning is embedded in social contexts. At school, purist pro-
cesses of thinking and remembering are supported and demanded for examinations,
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while outside school the use of aids is a matter of course. At school, she says,
abstract knowledge is communicated, while outside school situation-specific com-
petences are needed. The distance between learning situation and application situa-
tion prevents meaningful learning which again would be necessary for independent
learning.

Jean Lave (1988) criticizes the current way of understanding the learning trans-
fer: the common understanding is that the keeping up of cognitive structures guar-
antees the transfer of knowledge across different contexts. Knowledge is separated
from the context of development and use and is given the nature of a tool. This de-
contextualized concept of knowledge leads to a de-contextualized and untrue-to-life
understanding of teaching/learning. For Lave, transfer means to carry out actions
within similar contexts, and learning should be appropriately contextualized. Now,
the social embedding of actions in a community of practice as well as the dialectic
relationships of the people within this community become important for the design
of learning processes (Lave, 1988).

Lave combines her approach with existent transfer-theoretical approaches and
also opens up a new category. Theories of learning transfer formulate conditions for
the successful transfer of knowledge and skills from learning situations (source) to
the application situation (target). According to the behaviourist ‘theory of identi-
cal elements’, a transfer is possible if situation A (source) and situation B (target)
show identical elements or identical stimulus-response elements (Thorndike &
Woodworth, 1901). With the cognitive turn of the 1960s, the significance of cog-
nitive and particularly of meta-cognitive processes for transfer performance is em-
phasized (Flavell, 1976). By her approach of ‘cognition in practice’, Lave founds
a fourth line of theory. While behaviourism emphasizes ‘external conditions’ and
cognitivism emphasizes ‘interior conditions’, her position might be called an ‘in-
termediate condition’: man’s interaction with other humans within a community
of practice.

Thus, analogous to its own theoretical demand, the Situated Cognition Movement
is embedded in a cultural-historic context: for Dewey (1916), experiences are both
the precondition and goal of cognition, and for Lave (1988) communities of practice
are important places of learning. Kerschensteiner (1912) designed his work school
as a counter-model of the book school, and Resnick (1987b) criticizes the book
school, as it is too little orientated to the reality of practical work. Assimilation
and accommodation (Piaget, 1929) make attunement (Greeno et al., 1993) possible.
Vygotsky (1987) and Rogoff (1990) start out from similar premises: cognition is in-
fluenced by the socio-cultural environment, and the development of learners should
happen by being guided by an expert who accompanies and supports the learner,
while at the same time demanding performance.

3 Cognitivism and Social Constructivism

The concept of situatedness is to a large extent understood to be a new paradigm
which is supposed to overcome and replace the predominant cognitivist school.
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Furthermore, ‘social constructivism’ is different from ‘radical constructivism’.
Glasersfeld (1989, p. 162) formulates two demands of ‘radical constructivism’:
‘(a) knowledge is not passively received but actively built up by the cognizing
subject; (b) the function of cognition is adaptive and serves the organization of the
experiential world, not the discovery of ontological reality’. Representatives of ‘so-
cial constructivism’ would extend this definition as follows: (a.1) knowledge is not
passively received but actively built up by the cognizing subject (a.2) by interaction
with his/her (a.3) socio-cultural environment and the (a.4) situational conditions;
(b) the function of cognition is adaptive and serves the organization of the experien-
tial world, not the discovery of ontological reality (see Berger & Luckmann, 1966;
Vygotsky, 1978).

In the concept of perception, cognition, knowledge and action, prominent repre-
sentatives of the situatedness approach (Greeno, 1997a; Suchman, 1987; Kirshner &
Whitson, 1998) find fundamental differences between cognitivism and situated cog-
nition. The core of their assumption is that the communication of knowledge cannot
be understood to be a kind of passing on of objective knowledge from one individual
to another. Much more, knowledge acquisition is the result of an active process of
construction by the learner, which is embedded in the acquisition situation. The
learning situation is considered to be decisive for activating knowledge later. Thus,
the actual learning situation is of crucial significance for the concept of learning.
Knowledge stocks cannot be considered to be separated from the learning process
and the learning situation (Salomon, 1997). Furthermore, there is the assumption
that it is difficult to transfer learning matter to situations which are seriously dif-
ferent from those during the learning process (Mandl, Gruber & Renkl, 2002).
Thus, ‘each experience with an idea—and the environment of which that idea is
a part—becomes part of the meaning of that idea. The experience in which an idea
is embedded is critical to the individual’s understanding of and ability to use that
idea’ (Duffy & Jonassen, 1992, p. 4). Furthermore, representatives of this approach
emphasize that particularly the situative analysis of learning as an activity system,
where individuals participate as members of social groups and as parts of greater
systems, is most appropriate to the situatedness and the nature of social learning
(Greeno, Collins & Resnick, 1996, p. 40).

The controversy between the Situated Cognition Movement and cognitivism at
first led to a hardening of the opposing positions (Greeno, Smith & Moore, 1993)
and finally resulted in recognizing that the cognitive and the situated perspective are
complementary positions and that both schools could contribute to the goal of im-
proving learning performances and making educational institutions more effective
(Anderson, Reder & Simon, 1996). Nevertheless, the epistemological assumptions
are different (see Table 2).

Despite the convergence achieved on the basic empirical results, by reaching
back to the different reference frames different educational interpretations were
deduced. This resulted in more elaborate approaches which picked up principles
of situated learning without, however, leaving the results of cognitive psychology
out of consideration. Through the more recent research on instruction, several ap-
proaches were developed, like Spiro’s et al. (1988) cognitive flexibility theory or the
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Table 2 Cognitivism and social constructivism

Dimension Cognitivism Social constructivism

Knowledge and
reality

Knowledge is a cognitive
representation (a mirror) of a
given reality and can be
translated into language.

Knowledge is a personal
construction and inseparable
from the situation of which it is
the product.

Mind and body Thinking is an independent
process of manipulating
cognitive representations.

Thinking is an interdependent
social activity relating the
individual and the situation.

Individual and
society

Inside-outside-relation: thinking,
learning and development are
placed inside the individual by
way of social influence.

Part-whole-relation: thinking,
learning and development are
culturally embedded and a part
of the social environment.

anchored instruction approach by the Cognition and Technology Group at Vander-
bilt (CTGV, 1990), which refer to the foundations of the situatedness principle.
Most of these instruction models include the use of modern information and com-
munication technology (Duffy & Jonassen, 1992) and try to make social interac-
tion possible orientated towards actual applications (Mandl, Gruber & Renkl, 1997,
2002). The common grounds of these models can be summarized by the follow-
ing fundamental demands for the design of learning environments: (a) knowledge
and learning are always situated; (b) knowledge is individually constructed by the
learner; (c) for this, knowledge shared by a society is crucial; (d) learning means
increasingly taking part in an experts’ community; (e) situated learning particularly
focuses on the application aspect of knowledge. Thus, learning situation and tasks
are questioned regarding their authenticity.

4 Course of Development in Research

At the beginning of developing the concept, it was field surveys and ethno-
methodologically-oriented methods that were predominant (see Carraher, Carraher
& Schliemann, 1985; Suchman, 1987; Lave, 1988), while at an advanced state of
developing the theory experimental and evaluative proceedings were increasingly
chosen.

Among the studies during the early phase, there was the investigation by
Carraher, Carraher & Schliemann (1985). They investigated the transfer of knowl-
edge with Brazilian children as well as housewives in Orange County by at first
giving them arithmetical tasks in everyday situations. Later, the test persons were
not able to transfer their acquired knowledge to contexts and tasks similar to those at
school. The authors drew two conclusions: (a) the test person’s knowledge was very
much tied to the context; (b) the more knowledge is rooted in the activity context, the
less possible it is to transfer it to another field of application. Some representatives,
like Suchman (1987), went one step further with their assumptions. For Suchman, all
knowledge and thinking is embodied by being tied to contexts. Action plans are not
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understood to be action-controlling cognitions but to be the results of actions, i.e. to
be rationalizations. In his opinion, action plans develop only during or after action,
they do not control action itself but emerge in the course of action in the form of
context-bound knowledge. This assumption could not be supported by more recent
studies (Law, 1997), which made Suchman revise her position.

The second phase of empirical research on situated learning started out from a
concept which became popular in the context of the instruction-psychological ap-
proach to cognitive apprenticeship (Collins, Brown & Newman, 1989): the mode
of action of the community of practice, the collaborative group. Greeno, with his
approach, focuses on the analysis of systematic interaction both among individuals
and with those resources that exist in their environment or rather their activity sys-
tems (Greeno, 1998). He conceptualizes learning as the individual’s participation in
socially organized activity systems. The more each single learner participates in the
interactions in the centre of such learning systems, the bigger the learning progress
(Greeno, 1997a, 1997b). His colleagues investigated this with the help of studies
called ‘design experiments’ and which are carried out mostly in co-operation with
teachers in mathematics lessons.

Altogether, this second phase of empirical research on situated learning shows
a certain degree of change: situated learning is no longer understood to be an al-
ternative to cognitive learning but to be a theory on the construction of knowledge
within learning environments that mostly work with computer-based tools (see, for
example, Holoch, 2002; Mandl & Gerstenmaier, 2000; Mandl & Gräsel, 1997).
The goal of these studies is most of all the construction of common knowledge
in collaborative groups by exchanging distributed individual knowledge. Thus, the
core of the theory of situated learning is addressed—the focus is on the activity
systems or rather the interplay of learning subject, learning community, learning
matter/subject/topics/artefacts, learning medium/tools, division of work and rules.
With the help of appropriate models of these systems (Engeström, 1990), it has
meanwhile become possible to work out a clear understanding of the term ‘situated’,
which is definitely different from the debate during the first phase.

However, even the second phase shows theoretical and empirical deficits: motiva-
tional and emotional processes with the construction of knowledge within learning
environments have not been made sufficiently explicit so far. This is considered an
important perspective for empirical research on situated learning (Gerstenmaier &
Mandl, 2001).

5 Cognitive Apprenticeship

The learning arrangement of ‘cognitive apprenticeship’ is an approach at designing
situated learning environments. The starting point of the development is
criticism of untrue-to-life teaching at schools. Collins et al. (1989) with their model
are orientated to the example of training to be a master craftsman, which aims at
predominantly communicating practical knowledge.



1618 M. Gessler

For the design of learning environments, the authors demand learning within
social contexts, with realistic tasks and with the learner being guided by experts
as partners. Among the focuses of this approach there is the communication of
problem-solving skills within the context of realistic social situations. The strived-
for action competence and the appropriate cognitive skills are communicated by real
problems of the application field. ‘Apprenticeship embeds the learning of skills and
knowledge in their social and functional context’ (Collins, Brown & Newman, 1989,
p. 454).

5.1 The Example of Classical Training

It is typical of the learning situation in training for a skilled trade that at first there
is co-operation between apprentice and master craftsman, while working with tools
on real work-pieces. Learning matter is highly orientated towards real application
situations and not at the structure of systematic knowledge. The degree of difficulty
of the tasks—while being guided by the expert—gradually increases. In the event of
difficulties, the master craftsman as an expert in his field supports the learner with
advice, suggestions and responses (scaffolding) (Brown & Cole, 2000).

5.2 Implicit Knowledge as a Model Category

Polanyi starts out from the fact that ‘we can know more than we can tell’ (Polanyi,
1966/1983, p. 4). Knowledge is never completely explicit: ‘it is also necessarily
fraught with the roots that it embodies’ (Polanyi, 1966/1983, p. x). The way in
which cognition is dependent on personal conditions cannot be formalized, as one
is not able independently to express one’s own dependence (Polanyi, 1966/1983,
p. 25). Due to this personal restriction to experience, implicit knowledge cannot be
completely expressed.

Also, implicit knowledge should not be completely expressed, as otherwise it
loses its function—or rather its value. We are able to recognize faces, even though
we do not look at the details of eyes, nose and skin; we are able to perform actions,
even though we do not perceive and control every single sequence of these actions.
We are capable of acting just because knowledge remains partly implicit. If we tried
to express the implicit knowledge, both entity and meaning would be lost. From
something we turn to something else and perceive the former under the impression
of the latter (Polanyi, 1966/1983, p. 11). We are able to explicitly perceive matters
or to perform actions (explicit), as we do not perceive the process of perception
or rather the process of action control (implicit). The development of competences
requires taking implicit knowledge into account and developing it. This is an aspect
which is taken up by the cognitive apprenticeship model.
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5.3 From Apprenticeship to Cognitive Apprenticeship

The goal of the approach, which is communicating flexible application knowledge
and transferable problem-solving skills, shall be achieved by realizing learning pro-
cesses that are close to real problems and contexts. The novice will then understand
how experts cope with complex problems, tasks and demands, and which cognitive
and meta-cognitive strategies are used by the experts to solve a problem.

During a problematic learning situation, which is as close to reality as possible,
partly internal processes and strategies are explained to learners through the expert’s
practical activity. In the context of the problem and its solution, the meaning and the
significance of the necessary fundamental data, facts and terms are communicated
by the expert (explication). After this, the learners are supposed by themselves to
cope with learning situations that are as close to reality and to practice as possible
(practice). Proceeding with steps not yet known to the learners, the experts assist
them through hints and advice. Progressively and according to the level of skill
and knowledge, this assistance is gradually reduced in favour of the learner him-
self/herself controlling the learning process.

5.4 Learning How to Read, Write and to Solve Arithmetical
Problems

In the sense of cognitive apprenticeship, Palincsar and Brown developed the method
of ‘reciprocal teaching’ for learning reading strategies as early as in 1984. At first,
the teacher demonstrates four steps in the work (modeling): (a) the text is read aloud;
(b) questions regarding the text are formulated; (c) the text is summarized; finally (d)
assumptions regarding the following parts of the text are developed and difficulties
with handling the text are identified. Then the learners take up the role of teacher.
The teacher helps with individual steps (coaching), gives advice and responds to
difficulties (scaffolding) and, with the increasing competence of the students, re-
duces his/her help (fading) (Palincsar & Brown, 1984). An approach at writing was
developed by Scardamalia and Bereiter in 1985. They analysed cognitive strategies
used by experts (‘procedural facilitations’) and developed work steps that they de-
fined more clearly by way of additional help. These work steps are: (a) developing
an idea; (b) improving it; (c) working it out; (d) defining goals; and (e) putting the
ideas into a context. Help for the second step—‘improving’—is, for example, the
following reflexive assumption: ‘I think this is not really necessary because . . .’;
‘This is not really convincing because . . .’; ‘Other readers will not agree with . . .’.
As in the case of reciprocal training, the learners will then take over the productive
role, and the teacher will change over to coaching, scaffolding and, finally, fading.
The learners learn particularly that writing is an intentional, systematic and self-
critical process (Scardamlia & Bereiter, 1985). Schoenfeld’s approach at solving
arithmetical problems also combines the goal of reflecting and further developing
one’s own strategies of problem-solving and the methodical steps of modelling,
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coaching, scaffolding and fading. For example, the teacher asks in the course of
coaching: what are you doing at the moment and why? In how far will this step—if
successful—help you with finding a solution? (Schoenfeld, 1985).

5.5 The Framework Model

For the design of learning environments, Collins et al. (1989) then developed
a framework model. This framework model shows four dimensions: (a) content
or subject; (b) teaching methods; (c) work sequence; and (d) social context of
learning (sociology). Table 3 offers an overview of these dimensions and their
details.

Regarding content, the authors formulate four fields that should be covered. At
first, (a) knowledge of facts and terms must be at hand as a necessary basis for each
learning field (declarative knowledge). Also, (b) problem-solving strategies are nec-
essary (heuristic strategies and techniques for the solving of problems; knowledge
of how to solve problems). Another content field includes (c) control strategies or
rather meta-cognitive strategies. Control strategies reflect current problem-solving
processes through supervising and regulating components and help with deciding
about how to proceed with the next step towards solving the problem.

The dimension of teaching methods includes seven methods for the design of
learning environments, according to the principles of cognitive apprenticeship. (a)
Modelling of excellence: as a first step, an expert introduces the method to solve a
concrete problem. For this purpose the expert externalizes and explains (verbalizes)
invisible and implicit processes, like heuristic strategies and control strategies. The
goal is to build up a mental model which includes the facts, processes and steps
towards a solution that are necessary to solve the problem. (b) Coaching: during
the following step the learners themselves try to solve the given problem. While
doing this they are not only constantly observed by the expert but also ‘coached’:

Table 3 Cognitive apprenticeship

Dimension Details

Content (4) � Knowledge of facts and terms
� Problem-solving strategies

� Learning strategies
� Control strategies

Methods (7) � Modelling of excellence
� Coaching
� Scaffolding
� Fading

� Articulation
� Reflection
� Exploration

Sequence (3) � Increasing complexitiy
� Global before local skills

� Increasing diversity

Sociology (5) � Situated learning
� Culture of expert practice
� Intrinsic motivation

� Exploiting co-operation
� Exploiting competition
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according to each learner’s knowledge, the expert offers assistance, hints, sugges-
tions, responses. Furthermore, he/she draws the learner’s attention to aspects of the
respective problem or the way of proceeding as introduced by the expert, which have
not yet been perceived. (c) Scaffolding: with increasing knowledge, the relationship
between learner and expert is characterized by a co-operative way of proceeding.
Regarding the difficulties and the extent of their contribution, learners should take
over just as much as is appropriate to their knowledge. In case of difficulties, the
expert offers individual assistance. (d) Fading: the expert gradually reduces his/her
assistance (fading) until the learner is able to solve the respective problem or a
similar one completely by himself/herself. (e) Articulation: learners are supposed
to grasp the contents acquired in the current knowledge field by structuring and
articulating them. For this, every possible way of articulating knowledge is allowed,
such as question-and-answer games or even the expert and learner swapping roles.
This kind of articulation offers the possibility for the learners to speak about their ac-
quired knowledge through co-operative activities. (f) Reflection: this method makes
it possible for learners to compare their own problem-solving processes to those of
colleagues or experts. Media are suitable for supporting the reflexion, as they make it
possible to record problem-solving processes. (g) Exploration: the experts in charge
of teaching are supposed to support the learners with discovering and exploring
ways of proceeding by making them interested in a problem, defining the problem
field, and proposing problems with different levels of difficulty. Just as in the case
of ‘scaffolding’, assistance is also supposed to be reduced in the course of increas-
ingly independent explorative behaviour, until the learners are able independently
to define, determine and systematically solve the problems.

According to Collins et al. (1989), the dimension of sequencing learning envi-
ronments includes three principles.

1. Increasing complexity: the level of difficulty of the offered contents should be
designed according to the principle of ‘from simple to complex’, so that more
and more knowledge and skills are required in the respective fields.

2. Increasing diversity: parallel to increasing complexity, an increasing variety—or
rather increasing diversity—of learning situations and exercises shall be given, to
ensure the successful practice of skills and strategies. This principle is supposed
to contribute to making the learners able to apply the acquired strategies and
skills in other, unfamiliar contexts and to be able to transfer learned solutions
to other contexts. This demand is particularly challenging: the more a way of
proceeding is abstracted, verbalized and made more generally valid, the less it
contributes to solving special, complex problems (Weinert & Helmke, 1993).

3. Global before local skills: the goal is to make the learners able at first to develop
a mental model of the entire field and the entirety of activities necessary for a
solution, the skills and strategies sought, before being confronted with particular
contents. This is supposed to be achieved by making it possible for the learners
to successfully work on those complex problems that are of interest for them,
even before having acquired all the necessary skills and strategies. For this,
the respective expert offers them special assistance (scaffolding). Sequencing
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exercises in this way is supposed to provide a scaffold or assistance on the way
towards being able to solve problems independently. It is supposed to help with
assessing one’s own progress and with building up effective control strategies.

Under the dimension of social context Collins et al. (1989) subsume five principles.

1. Situated learning: according to the assumptions of situated learning, the concrete
learning situation is considered to play a crucial role. According to the situated-
learning approach, the mental representation of a concept always happens in con-
nection with the material as well as social environment of the learning situation
and the socio-cultural components, e.g. interaction with other participants in the
learning process.

2. Culture of expert practice: according to this principle, learning environments
shall be designed in such a way as to make it possible for learners to actively
work on skills and processes of expert practice. Expert practice or expert culture
includes cultural and normative features of the expert’s way of thinking in the
respective field. Working on the way of thinking of this culture is supposed to
enable learners to take it over.

3. Intrinsic motivation: for the cognitive apprenticeship model, the intrinsic motiva-
tion of learners is considered to be very important. The methods of ‘modelling’,
‘coaching’, and ‘fading’ make intrinsic motivation possible. Furthermore, intrin-
sic motivation is supported by true-to-life tasks and problems.

4. Exploiting co-operation: according to this principle, learning environments shall
be designed in such a way as to support co-operative problem-solving. On the
one hand, this is supposed to have a motivating influence on the learners; on
the other hand, it is supposed to be a method to make the learners extend their
learning resources by gaining profit from the competences of the other members
of their group. Frequently, co-learners are more able than experts to pass on
their knowledge to colleagues. Furthermore, through such a way of proceeding,
learners will acquire communicative and co-operative competences.

5. Exploiting competition: by solving the same problems, learners are supposed
to have the possibility of comparing their solutions and particularly how they
discovered them. Thus, developing competition is supposed to result in increased
motivation and efforts. However, the emphasis is laid on the importance of the
process which led to a solution—before the solution proper.

5.6 Points of Continuation and Resuming

The ‘Cognition and Technology Group at Vanderbilt’ developed the approach of
‘anchored instruction’, which is based on principles similar to those of cognitive
apprenticeship (such as, life-practical contexts, situatedness and meaningful prob-
lems). In this context, two expectations are interesting: (a) the group developed its
principles into audio-visual media which then accompany learning as a medium
for teaching/learning (video series ‘Jasper’); and (b) the group investigates which
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conditions at school are necessary to implement its approach. The design and use of
media and school development are then important extensions (CTGV, 1990, 1997).
Another way of resuming is represented by the five steps of competence devel-
opment from being a novice to being an expert, as described by Hubert Dreyfus
and Stuart Dreyfus. Through this system it is possible conceptually to describe
the step-by-step increase of competences that are acquired in situated communi-
ties (Dreyfus & Dreyfus, 1987). A refinement of this approach is the six dimen-
sions of practical knowledge according to Patricia Benner (1997). This is the kind
of knowledge that is typical for experts. Then, it must be assumed that the six
dimensions (sensuality, contextuality, situatedness, paradigmness, communicativ-
ity and perspectivity) also develop step by step. Martin Fischer again introduced
a system which, through work-process knowledge, combines practical knowledge
and theoretical knowledge. Fischer distinguishes the pair of opposites of practical
and theoretical knowledge or rather context-related, implicit knowledge (practical
knowledge), as well as context-free, action-justifying, explicit knowledge (theoret-
ical knowledge). By context-related, action-guiding and explicit knowledge both
kinds of knowledge form a synthesis (Fischer, 2000). Whereas Fischer describes
the form (implicit/explicit), Felix Rauner differentiates the concept of competence
while following Gardner and thus develops the category of ‘multiple competences’
(Rauner, 2004). How much different competences require particular and different
processes of competence development is an open question, particularly for the con-
cept of multiple competences.
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