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SEMINARIO TEORICO E CONCEITUAL

SaoPaolo, October 10-11, 2017 (Reijo Miettinen and Jaakko Virkkunen)

An outline for a course on the foundations activity
theory

The idea of the course is to make participants familiar to the foundations of
activity theory . It is organized around seven basic concepts. There are short
texts (2-4 pages) of each of the concepts mainly from works Vygotsky, Leontjev
and Engestrom. The texts are collected into a reading in which also each of the
basic concepts and related texts are introduced. In addition the reading includes
texts passages from the paper4s of contemporary activity theorists, in which the
concepts has been applied in the empirical study of work different work
activities.

In the course, the texts of reading is also used as a material for group discussions
(see question presented after each of the concepts) E importante que todos
facam a leitura do material indicado (fornecido em outro anexo) e ja
tentem responder as questoes!

Vygotsky and the foundations of activity theory

1) First basic concept: Mediation of actions by signs and tools

- Vygotsky, L. Mind in Society. The development of higher psychological
processes. Cambridge, Mass.; Harvard University Press. P- 54-55

- Engestrom, Y. (1990). Learning, Working and imagining. Helsinki: Edita. 172-
173 and 188-189

-Task/question: What is the significance of and relationships between different
types of artifacts

2) Second basic concept: Internalization, language and human behaviour

-Thought and language, p. 26-27, 29-31, 34-35
- Mind in society page 57

-Task: question a: In which way Vygotsky showed that egocentric speech is
part of internalization of language into a means of controlling ones’ behavior?
- Task, question b: What is the distinguished feature of human psychology and
difference from animal behavior?



3) Third basic concept: The zone of proximal development

Vygotsky: Mind In Society: 85-86

Taks/question a: What is the major idea of the source of development included in
Vygotsky’s concept of Zone of proximal development?

Task/question b: How can the idea applied to the development of adults(work
communities?

Leont’ev and the concept of activity

4) Forth concept: The hierarchical structure of activity: activity, action,
operation

Leontjev: of the Problem of the development of Mind, 210-211, 212-213
Question: Why actions and activity become differentiated?

5) Fifth Concept: Object of activity

Leontjev: Activity,Consciouness, personality ..., 52 and 62-63
Engestrom: 2000, 107-108

Miettinen: Object of activity and individual motivation 2005, 58-62
Question a: What means the doubble nature of object of activity?

Question b: Analyze the features of object of activity in the attempt to develop
biofuel from waste wood?

Engestrom: theory of expansive learning

6) Sixth basic concept: Activity system and contradictions

Engestrom, Y.: Learning by expanding “Inner contradictions of human activity”
(84-91)

Question: From where the inner contradictions of activity emerge?

7) Seventh basic concept: Developmental work research

Engestrom, Y. 1991. Developmental work research: reconstructing expertise
through expansive learning. In Nurminen, M.I. & Weir, G.S. (eds). Human jobs and

computer interfaces, p. 267-270.

Question: What are the three principles of Developmental Work Research?



Applications of the basic concepts in empirical research

- Miettinen, R. & Virkkunen, J. 2005. Epistemic objects, artifacts and
organizational change. Organization 12(3), 442-450.

- Engestrom, Y., Puonti, A. & Seppénen, L. 2003. Spatial and temporal
expansion of object as a challenge of reorganizing work, 154-162.

Task: Analyze in which way the basic concepts were used/are expressed in study
of labour inspector’s work and in the investigation of economic crimes?

1) What were the contradictions that needed to be resolved?

2) What was the new object defined?

3) What kind of new instrumentality was created (remediations)?

4) In what sense the transformations were “expansive”



Reading for the course on the foundations of activity theory
Sao Paulo, Brasil, October 10-11, 2017

Prof. Reijo Miettinen, University of Helsinki (in collaboration with Jaakko
Virkkunen)

Seven basic concepts of activity theory and two examples of application.
Contents of the readings:

1) First concept: Mediation of actions by signs and tools
2) Second concept: Internalization, language and human behaviour
3) 3rd concept: The zone of proximal development

4) 4th concept: The hierarchical structure of activity: activity, action, and
operation

5) 5th Concept: Object of activity
6) 6th concept: Activity system and contradictions
7) 7th concept: Developmental work research (DWR)

8) Applications of the basic concepts in empirical research




First concept: Mediation of actions by tools and signs

Text excerpts:

Vygotsky, L. Mind in Society (1978). The development of higher psychological
processes. Cambridge, Mass.; Harvard University Press. p. 54-55 (the book is freely
available in Internet (www.luzimarteixeira.com.br/wp-content/.../03/vygotsky-
1978-mind-and-society.pdf).

Engestrom, Y. (1990). Learning, Working and imagining. Helsinki: Orienta Konsultit,
172-173 and 188-189.

-Task/question: What are the significance of and relationships between different
types of artifacts?

It is widely recognized that mediation is the foundational concept of activity theory.
It was introduced by a Russian psychologist Lev Vygotsky (1896-1934), who is
regarded as the fonder of activity theoretical or cultural-historical tradition. In his
essay The development of higher psychological processes Vygotsky discusses the
relationship between tools and signs as mediating means. He underlines the
significance of uses of signs for the development of higher human cognitive
functions. Mediation by signs is often characterized as semiotic mediation
(semiotics: study of signs and sign-using behavior and of signs as carriers of
meaning). On the other hand Vygotsky underlines that in the activity of adult the
uses of signs and tools are intertwined.

Later activity theorists started to use concepts artifact and instrument to refer both
to signs and tools. On the other hand, the different levels and functions of tools and
artifacts were distinguished exemplified by Engestrém’s text in this reading. Finally
the concept instrumentality was introduced to refer to a whole set of interrelated
models, tools and instruments characteristic to certain activity. The term underlines
the interconnection of practicality (instru-) and cognitive or mental (-mentality) is
realized in an instrumentality.

We seek to understand the behavioral role of the sign in all its
uniqueness. This goal has motivated our empirical studies of how both
tool and sign use are mutually linked and yet separate in the child’s
cultural development. We have adopted three conditions as a starting
point for this work. The first pertains to the analogy and common points
of the two types of activity, the second clarifies their basic differences,
and the third attempts to demonstrate the real psychological link exist-
ing between the one and the other, or at least to hint at its existence.

As we have already noted, the basic analogy between sign and tool
rests on the mediating function that characterizes each of them. They
may, therefore, from the psychological perspective, be subsumed under
the same category. We can express the logical relationship between
the use of signs and of tools using the schema in figure 4, which shows
each concept subsumed under the more general concept of indirect
(mediated) activity.

(T\/Iediated activity_l
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Figure 4




That concept, quite justly, was invested with: the broadest general
meaning by Hegel, who saw in it a characteristic feature of human
reason: “Reason,” he wrote, “is just as cunning as she is powerful. Her
cunning consists principally in her mediating activity which, by causing
objects to act and react on each other in accordance with their own
nature, in this way, without any direct interference in the process, car-
ries out reasons’ intentions.” Marx cites that definition when speaking of
working tools, to show that man “uses the mechanical, physical, and
chemical properties of objects so as to make them act as forces that affect
other objects in order to fulfill his personal goals.”

This analysis provides a sound basis for assigning the use of signs
to the category of mediated activity, for the essence of sign use consists
in man’s affecting behavior through signs. In both cases the indirect
(mediated) function comes to the forefront. I shall not define further the
relation of these jointly subsumed concepts to each other, or their rela-
tion to the more generic concept of mediated activity. I should only
like to note that neither can, under any circumstance, be considered iso-
morphic with respect to the functions they perform, nor can they be
seen as fully exhausting the concept of mediated activity. A host of
other mediated activities might be named; cognitive activity is not
limited to the use of tools or signs.

On the purely logical plane of the relation between the two con- -
cepts, our schema represents the two means of adaptation as diverging
lines of mediated activity. This divergence is the basis for our second
point. A most essential difference between sign and tool, and the basis
for the real divergence of the two lines, is the different ways that they
orient human behavior. The tool’s function is to serve as the conductor
of human influence on the object of activity; it is externally oriented;
it must lead to changes in objects. It is a means by which human external
activity is aimed at mastering, and triumphing over, nature. The sign, on
the other hand, changes nothing in the object of a psychological opera-
tion, It is a means of internal activity aimed at mastering oneself; the
sign is internally oriented. These activities are so different from each
other that the nature of the means they use cannot be the same in both
cases.

Finally, the third point pertains to the real tie between these activi-
ties and, hence, to the real tie of their development in phylo- and onto-
genesis. The mastering of nature and the mastering of behavior are
mutually linked, just as man’s alteration of nature alters man’s own
nature. In phylogenesis we can reconstruct this link through fragmentary
but convincing documentary evidence, while in ontogenesis we can
trace it experimentally. :
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Two conceptual extensions are necessary before | can begin to
elaborate my argument. First, the triadic structure of the system
presented by Norman (person - artifact - task; or subject - tool -
object) must be extended to account for the socially distributed and
interactive nature of human activity. We may see the triadic
structure as depicting individual actions which are the visible tip
of the iceberg of collective activity. The hidden bottom part of the
activity system consists of (a) the community sharing the same
general object’(e.g., the different health professionals sharing the
same patient population), (b) the division of labor between the
members of this community (i.e., what is done by whom with regard
to the shared object), and (c) the rules regulating the actions
legitimately taken by the actors (typically rules pertaining to issues
of time and money). When the bottom part consisting of these three
components is added to the original triadic structure, we get the
following model of human activity (Figure 8.1; for further grounding
of the model, see Engestrém, 1987).

TOOLS

SUBJECT OBJECT

RULES COMMUNITY  DIVISION OF LABOR

Figure 8.1. The human activity system

The second conceptual extension has to do with the hierarchical
nature of human activity and with the representational function of
artifacts. Leont'ev (1978; 1981) distinguishes between three levels
in human activity. Activity is the molar unit, collective in nature
and driven by a complex motive of which the individual actors are
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seldom aware. Activity manifests itself in the form of goal-oriented
individual actions in which the subject is consciously aware of
what he or she is trying to accomplish. Actions in turn rely on
automatic operations, dependent on the conditions at hand. There
are continuous two-way transformations between these levels.
Actions are internalized and become automatic operations through
repeated practice. On the other hand, actions may also be expanded
into novel collective activities.

Wartofsky (1979) suggests an analogous three-level hierarchy of
artifacts. Primary artifacts correspond to the level of operations
where the subject is essentially unaware of the means he or she is
using. Secondary artifacts originally serve the purpose of preserving
and transmitting skills in the production and use of primary
artifacts. Thus, secondary artifacts are representations of the
primary level, "reflexive embodiments of action or praxis, in the
sense that they are symbolic externalizations or objectifications of
such modes of action - ‘'reflections' of them, according to some
convention, and therefore understood as images of such forms of
action - or, if you like, pictures or models of them" (Wartofsky,
1979, p. 201). In other words, whenever we contemplate on the
nature and use of a tool, we activate and manipulate secondary
artifacts, internal and external representations concerning that tool.
Being seen through these representations, the tool itself in some
sense becomes a secondary artifact. This transition is typically
observable when a smooth, automatic flow of operations is
interrupted because of a problem, forcing the subject to enter the
mode of goal-dirceted action and reflection on tools (see also Bunn,
1981, p. 24). .

Wartofsky further suggests a class of tertiary artifacts.

"(...) we may speak of a class of artifacts which can come to constitute a relatively
autonomous 'world’, in which the rules, conventions and outcomes no longer appear
directly practical, or which, indeed, seem to constitute an arena of non-practical, or
‘free’ play or game activity. (...) So called 'disinterested' perception, or aesthetic
perception, or sheer contemplation, then becomes a possibility; but not in the sense that
it has no use. Rather, in the sense that the original role of the representation has been,
so to speak, suspended or bracketed." (Wartofsky, 1978, p. 208.)

Wartofsky's tertiary or imaginative artifacts - novel works of art,
socio-political visions, scientific paradigms, religious creeds - are
typically artifacts that give indentity and overarching perspective
to collective activity formations.
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It seems plausible that we can differentiate between two types of
secondary artifacts. The more general type tells us why the object
behaves as it does and thus justifies the selection of a certain
primary artifact. This type may be called 'why' artifacts. The more
specific type tells us how a certain object shall be handled with a
corresponding primary artifact. This type may be called 'how’
artifacts. Following this logic, the primary artifacts are 'what’
artifacts. The hammer as a primary artifact functions as means of
identifying objects to be hammered (e.g., nails, but also other
potential objects-to-be-hammered; just watch a child with a
hammer in his hand, looking for objects). The artifacts identified in
the four steps of clinical object formation are summarized
accordingly in table 8.2.

Table 8.2.
Artifacts found in general practitioners’ consultations
Step 1 Step 2 Step 3 Step 4
‘Why' Expectations Explanatory Hypothesis Meaningful
artifacts concerning the model of pattern
patient illness
‘How' Algorithms and Method of Procedures for Instructions and
artifacts routines of history examinations algorithms for
computer use taking and tests specific therapies
‘What' Initial computer Patient's Examination Medication, sick
artifacts data on the accounts, and test leave, or other
patient records and findings therapy
documents

The primary ‘what' artifacts are usually fairly easy to notice and
define as external physical entities: marks on the computer screen;
patient talk and associated documents; test results and examination
findings expressed in numbers or conventional classifications; and
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pills, medicine bottles or certificates for sick leave. The 'how'
artifacts are partly visible and external - for example, standard
instructions for specific therapies are often expressed in handbooks
and transmitted to the patient in condensed written form. Smilarly,
routines for using the Finstar computer system can be found in
manuals. But the internalized personal versions of these algorithms
and procedures remain invisible, to be reconstructed by inference
from the subject's operations and explanations. Finally the 'why’
artifacts are the most elusive in the sense that their physical form
is not easy to pin down. However, even mental explanatory models
are material in the sense that they are derivations and
internalizations of socially shared cultural patterns of thought and
communication, commonly stored and transmitted in texts. And they
are externalized time and again through practical actions, gestures,
words, and symbols.

There is a further general point to be learned from the above
presentation. Artifacts are not only evoked and employed according
to the nature of the object and the action to be performed on it.
Their selection and formation is simultaneously molded by the rules
and the division of labor characteristic to the activity system in
which the actions take place. Rules and division of labor are
relatively constant, systemic features of the activity.



Second concept: Internalization, language and human behavior

Text excerpts:

Lev Vygotsky (1986). Thought and language. Cambridge, Mass.: The MIT Press,
pages 26-27, 29-31, 34-35

-Lev Vygotsky (1978) Mind in society, page 57.

-Task: question a: In which way Vygotsky showed that egocentric speech is part of
internalization of language into a means of controlling ones’ behavior?

- Task, question b: What is the distinguished feature of human psychology and
difference from animal behavior?

The book Though and Language (1934/1986) is regarded as the main work of
Vygotsky. In this book he explains by studying the child’s development the origin
and nature of human thought, that is internalization of external communicative,
language into thought and as a means of controlling one’s own behavior. In
analyzing this process Vygotsky needed to explain an extraordinary phenomenon in
the use language by children under the school age, egocentric speech. It speech that
is not addressed to anybody (non-social), a kind of accompaniment of child’s action.
Almost half of the talk of the children in the age 4-6 is egocentric speech. In
explaining this phenomenon Vygotsky argued and disagreed with another leading
developmental psychologist of the 1900s, Jean Piaget. Piaget interpreted egocentric
speech as an indication of a gradual socialization of originally autistic, or totally self-
centered nature of child’s consciousness and needs. Vygotsky had a reverse
explanation: egocentric speech represents a transitional phase in the internalization
of social, communicative speech into thought and ‘internal’ means of controlling
one’s behaviour. The text excerpts from the 2nd chapter of Thought and language
show in which way Vygotsky argued against Piaget and defended his thesis of
internalization.

Later on, activity theorists have underlined the importance of a reverse process,
externalization, that is, transforming the internal ideas into external cultural
artifacts, such as writings, drawings or computer software. Already talk to others is
a form of externalization.




Piaget's experiments showed that by far the greater
part of the preschool child’s talk is egocentric. He found
that from 44 to 47% of the total recorded talk of children
in their seventh year was egocentric in nature. This
figure, he says, must be considerably increased in the case
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of younger children. Further investigations with six- and
seven-year-olds proved that even socialized speech at that
age is not entirely free of egocentric thinking. Further-
more, besides his expressed thoughts, the child has a
great many unexpressed thoughts. Some of these, ac-
cording to Piaget, remain unexpressed precisely because
they are egocentric, i.e., incommunicable. To convey
them to others, the child would have to be able to adopt
their point of view: “To put it quite simply, we may say
that the adult thinks socially, even when he is alone, and
that the child under seven thinks egocentrically, even in
the society of others” (Piaget, 1959, p. 40).

According to Piaget, the function of egocentric speech
is to “chant” one’s thoughts or actions. Such a speech has
many vestiges of the chanting cries mentioned in Janet’s
essay on language. Not only words, which help to bring
rhyme to the child’s activity, but thoughts themselves are
also egocentric.

Thus the coefficient of egocentric thought must be
much higher than the coefficient of egocentric speech.
But it is data on speech, which can be measured, that
furnish the documentary proof on which Piaget bases his
conception of child egocentrism.

What is the reason for the prevalence of egocentrism in
children before seven? Why do they not communicate
their ideas to each other? “What is the reason for this? It
is, in our opinion, twofold. It is due, in the first place, to
the absence of any sustained social intercourse between
the children of less than seven or eight, and in the second
place, to the fact that the language used in the funda-
mental activity of the child—play—is one of gestures,
movements, and mimicry as much as of words. There is,
as we have said, no real social life between children of less
than seven or eight” (Piaget, 1959, p. 40).



We in our turn conducted our own experiments aimed
at understanding the function and fate of egocentric
speech.!® The data obtained led us to a new comprehen-
sion of this phenomenon that differs greatly from that of

‘?mmﬁ. Our investigation suggests that egocentric speech
does play a specific role in the child’s activity.

In order to determine what causes egocentric talk,
what circumstances provoke it, we organized the chil-
dren’s activities in much the same way Piaget did, but we
added a series of frustrations and difficulties. For in-
stance, when a child was getting ready to draw, he would
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suddenly find that there was no paper, or no pencil of the
color he needed. In other words, by obstructing his free
acttvity we made him face problems.

We found that in these difficult situations the co-
efficient of egocentric speech almost doubled, in com-
parison with Piaget’s normal figure for the same age and
also in comparison with our figure for children not facing
these problems. The child would try to grasp and to rem-
edy the situation in talking to himself: “Where’s the pen-
cil? I need a blue pencil. Never mind, I'll draw with the
red one and wet it with water; it will become dark and
look like blue.”

In the same activities without impediments, our co-
efficient of egocentric talk was even slightly lower than
Piaget’s. It is legitimate to assume, then, that a disruption
in the smooth flow of activity is an important stimulus for
egocentric speech. This discovery fits in with two prem-
ises to which Piaget himself refers several times in his
book. One of them is the so-called law of awareness,
which was formulated by Clapareéde and which states that
an impediment or disturbance in an automatic activity
makes the author aware of this activity. The other prem-
ise is that speech is an expression of that process of be-
coming aware.

Indeed the above-mentioned phenomena were ob-
served in our experiments: egocentric speech appeared
when a child tries to comprehend the situation, to find a
solution, or to plan a nascent activity. The older children
behaved differently: they scrutinized the problem,
thought (which was indicated by long pauses), and then
found a solution. When asked what he was thinking
about, such a child answered more in a line with the
“thinking aloud” of a preschooler. We thus assumed that
the same mental operations that the preschooler carries
out through voiced egocentric speech are already rele-
gated to soundless inner speech in schoolchildren.
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Our findings indicate that egocentric speech does not
long remain a mere accompaniment to the child’s activity.
Besides being a means of expression and of release of
tension, it soon becomes an instrument of thought in the
proper sense—in seeking and planning the solution of a
problem. An accident that occurred during one of our
experiments provides a good illustration of one way in
which egocentric speech may alter the course of an activ-
ity: A child of five-and-a-half was drawing a streetcar
when the point of his pencil broke. He tried, never-
theless, to finish the circle of wheel, pressing down on the
pencil very hard, but nothing showed on the paper ex-
cept a deep colorless line. The child muttered to himself,
“It’s broken,” put aside the pencil, took watercolors in-
stead, and began drawing a broken streetcar after an acci-
dent, continuing to talk to himself from time to time
about the change in his picture. The child’s accidentally
provoked egocentric utterance so manifestly affected his
activity that it is impossible to mistake it for a mere by-
product, an accompaniment not interfering with the
melody. Our experiments showed highly complex
changes in the interrelation of activity and egocentric
talk. We observed how egocentric speech at first marked
the end result or a turning point in an activity, then was
gradually shifted toward the middle and finally to the
beginning of the activity, taking on a directing, planning
function and raising the child’s acts to the level of pur-
poseful behavior. What happens here is similar to the
well-known developmental sequence in the naming of
drawings. A small child draws first, then decides what it is
that he has drawn; at a slightly older age, he names his
drawing when it is half-done; and finally he decides be-
forehand what he will draw.
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We now turn to those positive conclusions that can be
drawn from our critique of Piaget’s theory.

Limited in scope as our findings are, we believe that
they help one to see in a new and broader perspective the
general direction of the development of speech and
thought. In Piaget’s view, the two functions follow a com-
mon path, from autistic to socialized speech, from subjec-
tive fantasy to the logic of relations. In the course of this
change, the influence of adults is deformed by the psy-
chic processes of the child, but it wins out in the end. The
development of thought is, to Piaget, a story of the
gradual socialization of deeply intimate, personal, autistic
mental states. Even social speech is represented as follow-
ing, not preceding, egocentric speech.

The hypothesis we propose reverses this course. Let us
look at the direction of thought development during one
short interval, from the appearance of egocentric speech
to its disappearance, in the framework of language devel-

~epment as a whole.

We consider that the total development runs as fol-
lows: The primary function of speech, in both children
and adults, is communication, social contact. The earliest
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speech of the child is therefore essentially social. At first
it is global and multifunctional; later its functions become
differentiated. At a certain age the social speech of the
child is quite sharply divided into egocentric speech and
communicative speech. (We prefer to use the term com-
municative for the form of speech that Piaget calls
socialized, as though it had been something else before
becoming social. From our point of view, the two forms,
communicative and egocentric, are both social, though
their functions differ.) Egocentric speech emerges when
the child transfers social, collaborative forms of behavior
to the sphere of inner-personal psychic functions. The
child’s tendency to transfer to his inner processes the
behavior patterns that formerly were social is well known
to Piaget. He describes in another context how argu-
ments between children give rise to the beginnings of
logical reflection. Something similar happens, we believe,
when the child starts conversing with himself as he has
been doing with others. When circumstances force him to
stop and think, he is likely to think aloud. mmc._nm_,_.gn
speech, splintered off from general social speech, in time
leads to inner speech, which serves both autistic and logi-
cal thinking.

The internalization of cultural forms of behavior involves the re-
construction of psychological activity on the basis of sign operations.
Psychological processes as they appear in animals actually cease to exist;
they are incorporated into this system of behavior and are culturally
reconstituted and developed to form a new psychological entity. The
use of external signs is also radically reconstructed. The developmental
changes in sign operations are akin to those that occur in language.
Aspects of external or communicative speech as well as egocentric
speech turn “inward” to become the basis of inner speech.

The internalization of socially rooted and historically developed ac-
tivities is the distinguishing feature of human psychology, the basis of
the qualitative leap from animal to human psychology. As yet, the
barest outline of this process is known.



Third concept: Zone of proximal development (ZPD)

Texts excerpts:
Vygotsky, L. (1978). Mind In Society, pages 85-86
Engestrém, Y. (1987). Learning by expanding. Helsinki: Orienta Konsultit, page 174.

Taks/question a: What is the major idea of the source of development included in
Vygotsky’s concept of Zone of proximal development?

Task/question b: How can the idea applied to the development of collective work
activities?

This concept is about the nature and sources of individual (and social) development.
It is a critique of approaches which focus on the outcome of the development rather
than its process and regard that development is determined by biological or natural
maturation (Piaget’s theory of the phases of intellectual development is an example
of this.) A version of this approach is the one in which only those things (words,
concepts) can be taught to a child, that the majority of the age-group masters. This
easily leads to kind of “negative” pedagogy, concern what should not be taught to
child. ZPD raises the pedagogic interaction as a central source of development. It
represents pedagogical optimism, according to which better ways and tools of
interaction and teaching can be invented and developed to to help children (or
adults) to learn things that is difficult and demanding,

Engestrom (1987) applied the concept of ZPD to make sense of the development of
collective work activities and redefined the concept for that (question b).




Interaction between Learning and Development

A well known and emopirically established fact is that learning
should be matched in some manner with the child’s developmental level.
For example, it has been established that the teaching of reading, writ-
ing, and arithmetic should be initiated at a specific age level. Only
recently, however, has attention been directed to the fact that we cannot
limit ourselves merely to determining developmental levels if we wish to
discover the actual relations of the developmental process to learning
capabilities. We must determine at least two developmental levels.

The first level can be called the actual developmental level, that is,
the level of development of a child’s mental functions that has been
established as a result of certain already completed developmental
cycles. When we determine a child’s mental age by using tests, we are
almost always dealing with the actual developmental level. In studies
of children’s mental development it is generally assumed that only those
things that children can do on their own are indicative of mental abilities.
We give children a battery of tests or a variety of tasks of varying
degrees of difficulty, and we judge the extent of their mental develop-
ment on the basis of how they solve them and at what level of difficulty.
On the other hand, if we offer leading questions or show how the problem
is to be solved and the child then solves it, or if the teacher initiates
the solution and the child completes it or solves it in collaboration with
other children—in short, if the child barely misses an independent
solution of the problem—the solution is not regarded as indicative of his
mental development. This “truth” was familiar and reinforced by com-
mon sense. Over a decade even the profoundest thinkers never ques-
tioned the assumption; they never entertained the notion that what
children can do with the assistance of others might be in some sense
even more indicative of their mental development than what they can
do alone.

Let us take a simple example. Suppose I investigate two children
upon entrance into school, both of whom are ten years old chronologi-
cally and eight years old in terms of mental development. Can I say that
they are the same age mentally? Of course. What does this mean? It
means that they can independently deal with tasks up to the degree of
difficulty that has been standardized for the eight-year-old level. If I
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stop at this point, people would imagine that the subsequent course of
mental development and of school learning for these children will be
the same, because it depends on their intellect. Of course, there may be
other factors, for example, if one child was sick for half a year while
the other was never absent from school; but generally speaking, the fate
of these children should be the same. Now imagine that I do not
terminate my study at this point, but only begin it. These children seem ’
to be capable of handling problems up to an eight-year-old’s leve), but
not beyond that. Suppose that I show them various ways of dealing with
the problem, Different experimenters might employ different modes of
demonstration in different cases: some might run through an entire dem-
onstration and ask the children to repeat it, others might initiate the
solution and ask the child to finish it, or offer leading questions. In short,
in some way or another I propose that the children solve the problem
with my assistance. Under these circumstances it turns out that the first
child can deal with problems up to a twelve-year-old’s level, the second
up to a nine-year-old’s. Now, are these children mentally the same?

When it was first shown that the capability of children with equal
levels of mental development to learn under a teacher’s guidance
varied to a high degree, it became apparent that those children were not
mentally the same age and that the subsequent course of their learning
would obviously be different. This difference between twelve and eight,
or between nine and eight, is what we call the zone of proximal develop-
ment. It is the distance between the actual developmental level as de-
termined by independent problem solving and the level of potential
development as determined through problem solving under adult
guidance or in collaboration with more capable peers.

Engestrom 1987, 174

A provisional reformulation of the zone of proximal development is now
possible. It is the distance between the present everyday actions of the
individuals and the historically new form of the societal activity that can
be collectively generated as a solution to the double bind potentially

embedded in the everyday actions.




Forth Concept: The hierarchical structure of activity: activity, actions and
operations

Excerpt:
Leontjev, AN. (1981) Problems of the development of the mind. Moscow: Progress
Publishers, pages 210-211, 212-213

Question: Why actions and activity became differentiated?

The major contribution of A.N Leontjev (1903-1979), colleague and follower of
Vygotsky was the introduction of the concept of collective activity. The focus
changed from individual goal-oriented actions to joint collaborative activities. A
classical account of the relationship of individual goal oriented actions and
collective object -oriented activity has taken from Leontjev’s book published in
Internet entitled as “The development of mind”
(marxists.anu.edu.au/archive/leontev/works/development-mind-back-cover.pdf).
It uses the division of labour in a primitive hunt as paradigmatic example of the
relationship between goal-oriented actions and object-oriented activity.




" 1n contradistinction, human labour is social activity from the be-
ginning, based on the co-operation of individuals, assuming a techni-

cal division, even though rudimentary, of labour functions; labour
consequently is a process of action on nature linking together its par-
ticipants, and mediating their contact.

In production, men enter into relation not only with na-
ture. They produce only by co-operating in a certain way
and mutually exchanging their activities. In otder to pro-
duce, they enter into definite connections and relations
with one another and only within these social connections
and relations does their relation with nature, does produc-
tion, take place.3*

It is sufficient, in order to comptrehend the concrete significance
of this fact for the development of the human psyche, to analyse how
the structure of activity is altered when it is petformed in conditions
of collective labour.

Already at the earliest time in the evolution of human society, a
division of the previously single process of activity between the sepa-
rate participants in production inevitably arose. Originally this divi-
ston seemingly had a chance, impermanent character. In the course of
subsequent evolution it took shape already as a primitive technical
division of labour.

It now fell to the lot of some individuals, for example, to main-
tain the fire and to cook food on it, and of others to procure the food
itself. Some of those taking part in the collective hunt fulfilled the
function of pursuing game, others the function of waiting for it in
ambush and attacking it.

This led to a decisive, radical change in the very structure of the
activity of the individuals taking part in the labour process.

We saw above that any activity realising animals’ directly biologi-
cal, instinctive relations with the nature around them, is characterised
by its always being directed to objects of biological need and stimu-
lated by those objects. There is no activity in animals that does not
respond to some sort of direct biological need, that is not evoked by
an effect with biological meaning for them, i.e. the sense of an object
that satisfies a given need of theirs, and that would not be directly
aimed in its final link at that object. The object of animals’ activity, as
we have already said, and its biological motive always metge in them,
and always coincide with one another.

Let us now examine the fundamental structure of the individual’s
activity in the conditions of a collective labour process from this

34 Marx. “Wage Labour and Capital,” MECW vol 9 p 211.
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standpoint. When a member of a group petforms his labour activity
he also does it to satisfy one of his needs. A beater, for example, tak-
ing part in a primaeval collective hunt, was stimulated by a need for
food or, perhaps, a need for clothing, which the skin of the dead
animal would meet for him. At what, however, was his activity di-
tectly aimed? It may have been directed, for example, at frightening a
herd of animals and sending them toward other hunters, hiding in
ambush. That, properly speaking, is what should be the result of the
activity of this man. And the activity of this individual member of the
hunt ends with that. The rest is completed by the other members.
This result, i.e. the frightening of game, etc. undetstandably does not
in itself, and may not, lead to satisfaction of the beater’s need for
food, or the skin of the animal. What the processes of his activity
were directed to did not, consequently, coincide with what stimulated
them, i.e. did not coincide with the motive of his activity; the two
were divided from one another in this instance. Processes, the object
and motive of which do not coincide with one another, we shall call
‘actions’. We can say, for example, that the beater’s activity is the
hunt, and the frightening of game his action.

How is it possible for action to arise, i.e. fot there to be a division
between the object of activity and its motive? It obviously only be-
comes possible in a joint, collective process of acting on nature. The
product of the process as a whole, which meets the need of the
group, also leads to satisfaction of the needs of the separate individ-
ual as well, although he himself may not petform the final operations
(e-.g- the direct attack on the game and the killing of it), which directly
lead to possession of the object of the given need. Genetically (ie. in
its origin) the separation of the object and motive of individual activ-
ity is a result of the disarticulating of the separate operations from a
pteviously complex, polyphase, but single activity. These same sepa-
rate operations, by now completing the content of the individual’s
given activity, are also transformed into independent actions for him,
although they continue, as regards the collective labour process as a
whole, of coutse, to be only some of its partial links.
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A beater’s frightening of game leads to satisfaction of his need
for it not at all because such are the natural conditions of the given
material situation; rather the contrary, these conditions are such in
normal cases that the individual’s frightening of game eliminates his
chance of catching it. In that case what unites the direct result of this
activity with its final outcome? Obviously, nothing other than the
given individual’s relation with the other members of the group, by
virtue of which he gets his share of the bag from them, i.e. part of the
product of their joint labour activity. This relationship, this connec-
tion is realised through the activity of other people, which means that
it is the activity of other people that constitutes the objective basis of
the specific structure of the human individual’s activity, means that
historically, i.e. through its genests, the connection between the mo-
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tive and the object of an action reflects objective social connections
and relations rather than natural ones.

The complex activity of higher animals governed by natural ma-
terial connections and relations is thus converted in man into activity
that is governed by connections and relations that are primordially
social. That also constitutes the direct reason why a specifically hu-
man form of reflection of reality, human consciousness, arises.

The separation of an action necessarily presupposes the possibil-
ity of the active subject’s psychic reflection of the relation between
the objective motive and the object of the action. Otherwise the ac-
tion is impossible and lacks any sense for its subject. Thus, to return
to our earlier example, it is obvious that the beater’s action is possible
only on condition of his reflecting the link between the expected re-
sult of the action performed by him and the end result of the hunt as
a whole, i.e. the ambushing and killing of the fleeing animal, and fi-
nally the eating of it. Originally this link figures for man in its still
sense-petceptory form, ie. in the form of the real actions of the other
participants in the work. Their actions also give sense to the object of
the beatet’s action. Conversely it is the same: only the beaters’ actions
justify and give sense to the actions of the people who ambush the
game; were it not for the beaters’ action, the making of an ambush
would be senseless and unjustified.

We thus once more come up against the relation, the connection
that determines the direction of activity. This relation, however, dif-
fers at bottom from those that govern the activity of animals. It is
created in the joint activity of people, and is impossible without that.
The goal to which the action governed by this new relation is directed
cannot in itself have any direct biological sense for man, and some-
times contradicts it. The frightening of game, for example, in itself is
biologically senseless; it acquires sense only in the conditions of col-
lective labour. These conditions also convey a human, rational sense
to the action. -




Fifth concept: object of activity

Leontjev, A.N. (1978) Activity, Consciouness, Personality. Englewood Cliffs: Prentice

Hall, pages 52 and 62-63 (Version the book entitled as “Activity and consciousness”

is available in Internet: https://www.marxists.org/archive/leontev/works/activity-

consciousness.pdf)

Engestrom, Y. (2000). Learning, Working and imagining. Helsinki: Orienta Konsultit,

107-108

Miettinen, R. (2005) Object of activity and individual motivation. Mind Culture and
Activity, 58-62 and (1999) Object construction and networks in research work.

Social studies of Science 28(3), pages 445-447 and

Question a: What does the double nature of object of activity means?
Question b: Analyze the features of the construction of the object of activity in the
attempt to develop biofuel from waste wood?

The object (or motive) of activity is of central importance for activity theory. It does
not refer to a external thing out there, but something that is being transformed by
humans to achieve something useful and valuable. In the excerpts of Leontjev, he
characterized the “double nature” of object of activity (as simultaneously objectively
given and intended by a subject) and the nature of object of activity as the “motive”
of activity. Engestrom’s short account provides a reflection of the nature and
significance of the object in work activity. Thirdly the texts excerpts analyze the
dimensions of a specific historical object of a collaborative work from the 1970s: the
production of ethanol from waste wood by using enzymes. It was meant to provide
an alternative renewable fuel - because of the oil-crisis of the 1970s - for
automobiles. By this example the complexity and various dimensions of an object of
activity can be discussed. The object is characterized both from the point of view of
central agent, a biotechnology laboratory and from the point of view of the
industrial partners who participated in the development.
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A basic or, as is sometimes said, a constituting characteristic of activi-
ty is its objectivity. Propetly, the concept of its object (Gegenstind) is al-
ready implicitly contained in the very concept of activity. The expression
“objectless activity” is devoid of any meaning. Activity may seem object-
less, but scientific investigation of activity necessarily requires discovering
its object. Thus, the object of activity is twofold: first, in its independent
existence as subordinating to itself and transforming the activity of the
subject; second, as an image of the object, as a product of its property of
psychological reflection that is realized as an activity of the subject and
cannot exist otherwise.

In the psychology of needs it is necessary from the very beginning to
proceed from the following fundamental distinction: the distinction of
need as an internal condition, as one of the necessary precursors of activi-
ty, and need as that which directs and regulates conctrete activity of the
subject in an objective environment. “Hunger is capable of raising an
animal up on its feet, capable of giving the Hunt a more or less fervent
character, but there is no element in hunger that would direct the hunt
one way or another or modify it to make it conform to the requirements
of the location or of chance meetings,” wrote Sechenov.* Need is an
object of psychological cognition especially in its difecting function. In
the first place, need appeats only as a condition of the need of the organ-
tsm and is in itself not capable of evoking any kind of positively directed
activity; its function is limited to the activation of approptiate biological
function and general excitation of the motor sphere apparent in nondi-
rected seeking movements. Only as a result of its “meefjng” with an ob-
ject that answers it does it first become capable of directing and
regulating activity.

The meeting of need with object is an extraordinaty act. Chatles
Darwin noted it in his time; certain data of I. P. Pavlov suppott it; D. N.
Uznadze speaks about it as a condition for the beginning of purpose; and
contemporary etiologists give it a brilliant description. This extraordinary
act is an act objectifying need, “filling” it with content derived from the
surrounding world. This is what brings need to a truly psychological level.

The development of needs at this level takes place in the form of de-
velopment of their objective content. Incidentally, it may be said that this
condition makes it possible to understand the appearance in man of new
needs, including those that have no analogues in animals, are not “con-
nected” to biological needs of the organism, and, in this sense, appear
“autonomic.”!> Their formation is explained by the fact that in human

14 J. M. Sechenov, Collected Works, vol. 1, Moscow 1952, p. 581,
15 G. Allport, Pattern and Growth in Personality, New York 1961.
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society needed objects are produced and owing to this the needs them-
selves are produced.'s

Thus needs direct activity on the part of the subject, but they are ca-
pable of fulfilling this function only under conditions that they are ob-
jects. From this arises the ppssibility of the reversal of terms that allowed
K. Lewin to speak about the motivating force of objects themselves (A#f-
SJorderungscharakter).\?

No different is the situation with emotion and feelings. Here too it is
necessary to distinguish, on the one'hand, nonobjective, aesthetic, au-
thentic conditions and other proper emotions and feelings aroused by the
relationship between the objective activity of the subject and his needs
and motives. But it is necessary to speak about this separately. In connec-
tion with the analysis of activity, it is sufficient to indicate that objectivity
of activity is responsible not only for the objective character of images
but also for the objectivity of needs, emotions, and feelings.

Of course, the process of development of objective content of needs
is not one-sided. Its other side consists of the fact that the object of activ-
ity in itself appears to the subject as fulfilling one of his needs or another.
Thus needs arouse activity and direct it on the part of the subject, but
they are incapable of fulfilling those functions in such a way that they
appear objective.




5. CONSTRUCTING THE OBJECT IN THE WORK ACTIVITY
OF PRIMARY CARE PHYSICIANS

THE. PROBLEM OF THE OBJECT IN WORK ACTIVITY

What is the object of .your work? If you were asked this question,
you would probably hesitate a while before answering. You might
demand that we tell you first what we mean by object. You might ask
whether we are interested in the objective - or goal - of your work.
Generally, you would have a hard time formulating an answer.

Let us take a simple example. The blacksmith (subject) uses a
hammer (instrument) to mold a piece of iron (object). So the piece of
iron is the object. But at one moment the piece of iron is a shapeless
chunk, at another moment it is an identifiable, socially meaningful
entity. Object is both "anything presented to the mind or senses” and
"an end or aim" (Webster's Dictionary, 1987, p. 257). So the object is
both something given and something projected or anticipated. This
very duality of the meaning of the term indicates that the concept of
object carries in it the processual, temporal, historical nature of all
objects. Objects are objects by virtue of being constructed in time
by human subjects. This in no way diminishes their reality and
materiality. But despite its materiality, an unknown particle or a
mineral in the rock is not object for us before we somehow make it
our object - by imagining, by hypothesizing, by perceiving and by
acting on it.

The construction of objects is more complicated than it seems. The
blacksmith cannot mold his object without tools. And the use of
tools already implies the creation and use of secondary instruments:
signs and models for representing, storing, guiding and
communicating the procedures of tool use.

"in the objects cognized, man singles out those properties that prove to be essential for
developing social practice, and that becomes possible precisely with the aid of mediating
objects carrying in themselves reified socio-historical experiences of practical and
cognitive activity. (...) In other words, the instrumental man-made objects function as
objective forms of expression of cognitive norms, standards, and object-hypothesis
existing outside the given individual.” (Lektorsky, 1984, p. 137)
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In other words, objects are not constructed individually and
arbitrarily. They are constructed with the help and under the
influence of historically accumulated collective experience, fixated
and embodied in mediating artifacts.

The basic paradox of object construction has to do with the creation
of the new. If we construct objects only by looking through and
working with artifacts made by our predecessors, how can we ever
see and make anything truly new, qualitatively different from the
inherited standards? By creating novel mediating artifacts, one
might answer. As Lektorsky (1984, p. 142) points out, this means
that the mediating artifacts are taken as objects themselves, and
"in this case they cease to be mediators and assume the construction
of a new system of mediator objects, embodying the knowledge
about them." So the result is a circular argument, not a solution to
the paradox.

All this has practical relevance in today's work activities. As
Leont'ev (1978; 1981) emphasizes, the true motive of activity is its
object. The motive of the blacksmith's work activity resides in the
iron - in the societal meanings and relations embodied and molded in
each piece of iron the blacksmith makes his object. The notion of
alienation implies that the workers, the subjects of work activity,
cannot construct the object of their work as a meaningful motive.
The intricate division of labor and the abstractness of the object
make motive construction exceedingly difficult in many complex
work organizations. And it is seidom possible to revitalize
traditional motives simply because the object of work - what is
actually produced and for what kind of uses - must be continuously
questioned and redesigned under market, technological and
legislative pressures.

In the following, we! shall examine the construction of the object in
the work activity of general practitioners in a health center. Our
research has been conducted in the municipal health center of the
city of Espoo in Finland. The health stations of the center serve the
population as providers of primary health care services free of
charge. At the time of the collection of our data (1986), the
services were organized so that each inhabitant of the city could in
principle use any of the ten stations and any of the physicians
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working at those stations. We videotaped 85 randomly chosen
patient consultations at two stations, one employing ten general
practitioners, the other employing six. Together these two stations
form a service district of the health center. After the videotaping,
the patient and the doctor separately viewed the videotape and gave
a stimulated recall interview, interpreting the events of the
consultation and commenting upon them.
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COMPLEX AND CONTRADICTORY NATURE OF AN OBJECT OF
ACTIVITY

In the following, I elaborate three noteworthy expressions of the complexity and contradictory
nature of the object activity in my study of the work of the VTT Biotechnical Laboratory, a Finn-
ish biotechnology laboratory specialized in the study of cellulose degrading enzymes. The three
ways in which the object of activity was both complex and contradictory were: (a) the object of ac-
tivity as simultaneously epistemic and practical; (b) the object of activity as a commodity, that is,
as a contradictory unity of use value and exchange value; and finally (c) the object of activity as a
heterogeneous or functionally complex system consisting of different material and social entities.

In the process of analyzing the various articulations of the object of activity in the VTT
Biotechnical Laboratory, it soon turned out that the object was not unitary but instead composed

“The results of this study have been presented in Miettinen (1996, 1998, 1999).
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of two kinds of partly contradictory orientations. First, the researchers frequently referred to the
aim of creating scientific knowledge and understanding the mechanisms by which enzymes de-
grade cellulose. Second, they constantly reflected on how to apply the knowledge and expertise
related to enzymes to various industrial purposes. These motives were interdependent but also
contradictory.

The purpose was to clarify the degradation mechanism of cellulose—and still is.”

We started from the wrong end when we first began to develop the production and use of cellulases. We
should have started by studying what cellulases are and how they function. The basic knowledge neces-
sary for the development of the applications lagged behind all the time. ... On the other hand, we were
faced by the contradiction, that had we started merely with basic research, we wouldn’t have been on
the cutting edge of the development, because it is such a slow process after all. You should carry out
both, side by side.”

Sociology of science has used the term “epistemic object” to refer to an entity or effect that is
largely unknown and that has come about as an object scientific inquiry (Knorr-Cetina, 1997;
Rheinberger, 1997). “Objects of knowledge are characteristically open, question generating and
complex. They are processes and projections rather than definitive things” (Knorr-Cetina, 2001,
p. 181). A phenomenon or effect that is studied also typically operates and expresses itself in in-
dustrial processes or in other societal activities and institutions, such as agriculture or health care.
The motives of producing new scientific knowledge about a phenomenon, that is, of producing
scientific publications and using the phenomenon for practical purposes, are typically intertwined
in research work. This implies collaboration both with the relevant scientific communities and
with industrial or other partners in metaphorical spaces that have been called transepistemic are-
nas of knowledge production (Knorr-Cetina, 1983).

However, even after the scientification of technology, scientific research and technological de-
velopment have different time-horizons, rules, and work norms, as well as different criteria for
evaluating the results. They constantly place contradictory demands on research work. This ten-
sion between epistemic and societal-practical interests is a central driving force in modern re-
search work (Saari, 2003), as was highly evident in the work of the VTT Biotechnical Laboratory.

The social usefulness and the practical value of the cellulose using technologies was defined by
the researchers in ecological and environmental terms:

As the world population increases we are seeing an ever-increasing energy and food shortages. To
solve these problems, much attention has been paid to the possibilities of making better use of renew-
able raw materials. On the other hand, efforts have been made to utilize the waste materials of agricul-
ture and industry more effectively, which means that materials presently regarded as wastes are used as
raw materials in industrial processes. (Eklund et al., 1974, p. 5)

On the other hand, the main impediment to the development of technologies using cellulolytic
waste raw materials was the price of their end products compared, for instance, to that of oil-based
products. Therefore, the constant attempts to develop technologies and raw material usage in

"Professor Matti Linko, interview November 10, 1992.
Professor Tor-Magnus Enari, interview September 18, 1992.
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ways that lower the price of production were a leading motive in the research and development
work of the laboratory.

If we want to utilize wood efficiently as a raw material, all three components (cellulose, hemicellulose,
and lignin) must be used. As a raw material it cannot compete with oil ... Wood has no possibilities as a
raw material if it is used only partially.9

This very evident contradiction in the work of the laboratory can be conceptualized using
Marx’s (1990) theory of commodity production. An object to be built in capitalism is a commod-
ity, a contradictory unity of use value and exchange value. The term use-value refers to the capac-
ity of a product to satisfy human needs. The term exchange value refers to the price of a product in
the market and it is in competition with other alternative products. This contradiction was a basic
dynamic motive in the work of the VTT Biotechnical laboratory.

The third manifestation of the complexity of the object of activity of the VTT Biotechnical
Laboratory was the fact that the object the laboratory constructed was composed of many kinds of
parts or elements, each requiring a specific kind of expertise. This form of complexity can be
called functional complexity. Law (1987) analyzed it in sociology of technology under the term
heterogeneous engineering. Law (2002a, 2002b) suggested that a singular object, for instance a
product, is worked out of its multiplicity. An object, like a subject, is both singular and multiple
(Law, 2002a, p. 4).

Law (2002b) speaks of this multiplicity in two ways. First, various kinds of material entities,
skills, and social functions are built into an object; however, they are aligned and coordinated
s0 as to make the object functionally coherent.!® Functional complexity is directly related to di-
vision of labor. The multiplicity of the elements involved requires different kinds of expertise,
resources and capabilities. Second, in collaborative design, different actors present different ex-
pectations of the functional requirements of the product. These are negotiated and aligned as
they are turned into technical solutions. Again, design work seeks to achieve functional coher-
ence of multiplicity.
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The Object of the Network of Activity Systems

The cellulase research work was anchored to application objects — that is,
to industrial problems to be resolved by using cellulase-degrading en-
zymes. The application object implied a concrete raw material to be
hydrolyzed or modified (for example, waste wood or pulp) with an idea of
the end product (for example, ethanol): construction of a socially or
industrially useful product or process. Consequently, the object is con-
structed together with industrial partners who are the potential producers
and users of the new products or processes. In the years 197481, ethanol
production was studied in two projects, with the participation of three
parmers. An ethanol production system was the object of this innovation
network (Figure 9).

Why did the partners in this innovation network participate in the
object construction? The concept of ‘interest’ has been used in social
studies of science to help explain the construction of facts and artifacts.
The social or professional position of an individual or a group with a
relevant world view and set of attitudes is reflected in the content of the
construction. This is hardly satisfactory in studying networks of organiza-
tions or activity systems. Actor-network theory focuses on the process of
mobilizing and enrolling actors in the network by translating their interests
and goals. This is evidently an essential process. It remains, however,
unclear where the goals and interests to be transformed come from.®'

I suggest that an explanation of the motives for participating in a
network presupposes an analysis of the history and dilemmas associated
with the participating activity systems. The motive for participating in the

FIGURE 9
Production of Ethanol as the Object of the Innovation Network
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construction of an object can be understood in reference to the participat-
ing activity system’s attempts to expand, redirect or transform its histor-
ically formed basic activity. The emerging new motive can be characterized
as an attempt to solve dilemmas and problems in its basic activity, or to
find a new possibility for extending that activity. This can happen by
creating a new product, by using the raw materials more efficiently, or by
finding a new, cheaper raw material or a more effective method of produc-
tion. These kinds of motives can be characterized as transformative inter-
ests, because they are related to the transformaton of a collective activity
system.%? Consequently, they cannot be analyzed in terms of the goals of
individuals.

In memos written in 1977, both firms participating in the ethanol
research presented their long- and short-term goals for the project to the
funding organization, SITRA (Table 2). Alko explained that in 1974 the
supply of sulphite spirit, the raw material of ethanol, was sharply diminish-
ing because many sulphite pulping mills in Finland closed during the
1970s.

From Alko’s point of view, the project focused on examining, whether it is
possible for sugars obtained by enzymatic hydrolysis of cellulose to be
used in commercial production of alcohol in order to substitute the
increasing import of sulphite spirit.*?

TABLE 2
The Basic Activities and Goals as Defined by the Partners in the Ethanol Projects
Object and Result Long-term Goals Immediate Applications
of Activity and Goals
Alko Production of New raw material for To replace the increasing
alcohol beverages alcohol production import of sulphite spirit
and yeasts To replace molasses as  Beginning of the
cultivation media for production of cellulases
yeasts

To utilize the extra
fermentation capacity of
the Koskenkorva plant

Metsiliiton Production of pulp  To find use for Hydrolysis of xylose-rich
Teollisuus and paper products  abundant cellulosic waste liquor of the Savon
from wood waste material Sellu Mill and the use of
(sawdust, branches, the product as a raw
bark) material in Pekilo-SCP

production of the
Aiinekoski Mill

Decreasing energy use  Use of cellulase in

in the production of decreasing the viscosity of
pulp by using enzymes  CMC (carboxyl-methyl-
cellulose)

Source: compiled from data in the Alko Report for SITRA (15 December 1977), and from
Metsiliiton Teollisuus memos dated (30 August 1977) and (12 September 1977).
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Alko resolved this problem by helping to found a new sulphite spirit plant
in Finland. In addition, Alko’s fermentor at the Koskenkorva Plant had
extra capacity, calling for utlization. Mill-scale experiments during the
projects showed that the fermentor could be used for the production of
cellulases. Alko stated that it would not be feasible to produce cellulases for
ethanol production only. But if they could also be used in the pulp and
paper industry, the production of cellulases may be a feasible option worth
studying further.

Metsiliitto was interested in finding a use for its abundant cellulosic
waste materials from pulp and paper production. These materials are less
valuable and difficult to dispose of. Metsiliitto wanted to turn them into
valuable raw material. The company was also a user of ethanol, with its
own ethanol production. Metsiliitto presented six possible uses for cellu-
lases: two of them concerned immediate problems in its production
activity, for example the utilization of wastes of the Savon Sellu plant. Four
were longer-term potential process innovations: the most important of
these was the use of cellulases in mechanical pulping, to save energy. In
both cases, construction of the object can be characterized as a transforma-
tion or an extension of the present object of activity, and of the correspond-
ing tools and know-how.

The shared object of the innovation network was not constructed only
by negotiation. The waste materials of Metsiliiton Teollisuus were used as
substrates (or raw materials) in hydrolysis experiments. The mill-scale
experiments were made with equipment at the Ainekoski plant. The
enzymes for the hydrolysis experiments were produced by the fermentor of
Alko’s Koskenkorva plant. The new object was constructed literally with
the material resources and know-how possessed by the participants. In
addition, the material elements of the network influenced the construction
of the subject, the research community. The waste liquor of the Savon Sellu
plant contained a considerable amount of hemicellulose, the second main
fraction of lignocellulose. The enzyme mixes constructed to degrade cellu-
lose-rich substrates could not degrade these raw materials. Therefore, it
was necessary and legitimate to redirect research on the production and
biochemistry of hemicellulose-degrading enzymes. Later in the 1990s,
VTT BIO was known for its advanced know-how on the production and
use of hemicellulases.




Sixth concept: Activity system and contradictions

Engestrom, Y.: Learning by expanding “Inner contradictions of human activity” (84-
91)

Question: From where the inner contradictions of activity emerge?

Yrjo Engestrom (1948 -) formulated a triangular model of a collective activity
system. It is embedded in a network of other activity systems, that influence in the
elements of the central activity, for example by educating personnel (subjects) by
providing new tools and instruments (software, for example) as well as rules (laws,
government or municipality orders) for the central activity. All the elements are
constantly chainging which causes tensions and contradictions between the
elements in the system (secondary contradictions). The recognition of these
contradiction is a starting point for learning, development and redesigning the
activity system. For example the organization and instruments of health care
created to cure infectious diseases do not suffice in dealing with such modern
sicknesses as overweight, diabetes or depression. A changed object calls for finding
new instruments, rules and division of labour. The use of a triangular model as a
means to merely describe the elements of an activity easily remain a mere
description. The ‘point’ or purpose of the model is to utilize it to find the
developmental contradictions that constitute the starting point for learning and
development.




INNER CONTRADICTIONS OF HUMAN ACTIVITY

In capitalism, the contradiction acquires the general form of commodity.
Commodity is an object that possesses value (i.e., exchange value), not only
and not primarily use value. The value of the commodity is basically deter-
mined by the average necessary amount of social labor needed for its pro-
duction. This entails “the reduction of all phenomena to ‘labor in general; to
labor devoid of all qualitative differences” (Ilyenkov, 1982, p. 97).

As a general rule, articles of utility become commodities only because
they are products of the labour of private individuals or groups of
individuals who carry on their work independently of each other....
Since the producers do not come into social contact with each other
until they exchange their products, the specific social character of each
producer’s labour does not show itself except in the act of exchange. ...
It is only by being exchanged that the products of labour acquire, as
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values, one uniform social status, distinct from their varied forms of
existence as objects of utility. This division of a product into a useful
thing and a value becomes practically important only when exchange
has acquired such an exterision that useful articles are produced for
the purpose of being exchanged, and their character as values has
therefore to be taken into account, beforehand, during production.
From this moment the labour of the individual producer acquires
socially a two-fold character. On the one hand, it must, as a definite
useful kind of labour, satisfy a definite social want, and thus hold its
place as part and parcel of the collective labour of all, as a branch of
a social division of labour that has sprung up spontaneously. On the
other hand, it can satisfy the manifold wants of the individual pro-
ducer himself, only in so far as the mutual exchangeability of all kinds
of useful private labour is an established social fact, and therefore the
private useful labour of each producer ranks on an equality with that
of all others. (Marx, 1909, p. 44)

In capitalism, all things, activities, and relations become saturated by
the dual nature of commodity - they become commodified. The relation
between individual actions and collective activity, between specific produc-
tions and the total production, is transformed accordingly.

The reciprocal and all-sided dependence of individuals who are indif-
ferent to one another forms their social connection. This social bond is
expressed in exchange value, by means of which alone each individual’s
own activity or his product becomes an activity and a product for him;
he must produce a general product — exchange value, or, the latter iso-
lated for itself and individualized, money. On the other side, the power
which each individual exercises over the activity of others or over social
wealth exists in him as the owner of exchange values, of money. The indi-
vidual carries his social power, as well as his bond with society, in his
pocket. Activity, regardless of its individual manifestation, and the prod-
uct of activity, regardless of its particular make-up, are always exchange
value, and exchange value is a generality, in which all individuality and
peculiarity are negated and extinguished....

The social character of activity, as well as the social form of the product,
and the share of individuals in production here appears as something
alien and objective, confronting the individuals, not as their relation to
one another, but as their subordination to relations which subsist inde-
pendently of them and which arise out of collisions between mutually
indifferent individuals. The general exchange of activities and products,
which has become a vital condition for each individual — their mutual
interconnection - here appears as something alien to them, autonomous,
as a thing. In exchange value, the social connection between persons is
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transformed into a social relation between things; personal capacity into
objective wealth. (Marx, 1973, p. 156-157)

The essential contradiction is the mutual exclusion and simultaneous
mutual dependency of use value and exchange value in each commodity.
This double nature and inner unrest are characteristic of all the corners of
the triangular structure of activity. They penetrate the subject and commu-
nity corners because labor force itself is a special kind of commodity.

Leontev recognized this contradiction as a necessary precondition for a
scientific study of activity in capitalism.

Everything acquires a dual aspect under the dominance of private own-
ership of the means of production, viz., both man’s own activity and the
world of objects around him....

The doctor who buys a practice in some little provincial place may be
very seriously trying to reduce his fellow citizens’ suffering from illness,
and may see his calling in just that. He must, however, want the number
of the sick to increase, because his life and practical opportunity to fol-
low his calling depend on that....

The penetration of these relations into consciousness also finds psycho-
logical reflection in a “disintegration” of its general structure character-
ized by the rise of an estrangement between the senses and meanings
in which the world around man and his own life are refracted for him.

(Leontyev, 1981, p. 254-255)
This is not just a subsidiary aspect for Leontev.

To ignore these peculiarities and remove them from the context of psy-
chological research is to deprive psychology of historical concreteness,
converting it into a science solely of the psyche of an abstract man, of
“man in general”’(Leontyev, 1981, p. 255)

Moreover, it is a question of a real contradiction, not of one-dimensional
repression and alienation. In other words, there are competing opposite
forces within the capitalist labor activity — positive as well as negative.

(a) It [labor, Y. E.] is positive as the means of his activity. They constitute
real wealth, the “technical” side, so to speak, of his life; it is the wealth of
knowledge, skills and know-how that he must possess in order to per-
form his labour activity.

(b) It is positive as a condition of the enriching of his life with a new
content quite different to that proper of his alienated activity, but nev-
ertheless engendered precisely by it. The worker in a capitalist mill not
only alienates his labour; he enters into relations with other people in
that way. (Leontyev, 1981, p. 256)
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Internal contradictions find their outward expressions in external ones.
The latter are no less real, but derivative in genetic terms (see Ilyenkov, 1977,
P- 334-335). In the analysis of human activity, four levels or layers of contra-
dictions may be discerned. These levels may be illustrated with the help of
Figure 2.7, an elaboration of the model of activity depicted in Figure 2.6.

The primary contradiction of activities in capitalist socioeconomic for-
mations lives as the inner conflict between exchange value and use value
within each corner of the triangle of activity.

The secondary contradictions are those appearing between the corners.
The stiff hierarchical division of labor lagging behind and preventing the
possibilities opened by advanced instruments is a typical example.

The tertiary contradiction appears when representatives of culture (e.g.,
teachers) introduce the object and motive of a culturally more advanced
form of the central activity into the dominant form of the central activity.
For example, the primary school pupil goes to school in order to play with
his mates (the dominant motive), but the parents and the teacher try to
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FIGURE 2.7. Four levels of contradictions within the human activity system.

Level 1: Primary inner contradiction (double nature) within each constituent com-
ponent of the central activity.

Level 2: Secondary contradictions between the constituents of the central activity.
Level 3: Tertiary contradiction between the object/motive of the dominant form of
the central activity and the object/motive of a culturally more advanced form of the
central activity.

Level 4: Quaternary contradictions between the central activity and its neighbor
activities.

make him study seriously (the culturally more advanced motive). The cul-
turally more advanced object and motive may also be actively sought by the
subjects of the central activity themselves.

The quaternary contradictions require that we take into consideration
the essential “neighbor activities” linked with the central activity that is the
original object of our study.

The “neighbor activities” include first of all the activities where the
immediately appearing objects and outcomes of the central activity are
embedded (let us call them object activities). Second, they include the activ-
ities that produce the key instruments for the central activity (instrument-
producing activities), the most general representatives being science and
art. Third, they include activities such as education and schooling of the
subjects of the central activity (subject-producing activities). Fourth, they
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include such activities as administration and legislation (rule-producing
activities). Naturally the “neighbor activities” also include central activi-
ties that are in some other way, for a longer or shorter period, connected
or related to the given central activity, potentially hybridizing each other
through their exchanges.

Now the quaternary contradictions are those that emerge between the
central activity and the neighboring activity in their interaction. Conflicts
and resistances appearing in the course of the “implementation” of the out-
comes of the central activity in the system of the object activity are a case
in point. )

The work activity of physicians in primary medical care (general practi-
tioners) may serve as an illustration of the four levels of contradictions.

The primary contradiction, the dual nature of use value and exchange
value, may be analyzed by focusing on any of the corners of the “central
activity” of the doctor. For.example, instruments of this work activity include
a tremendous variety of medications and drugs. But they are not just useful
preparations — they are above all commodities with prices, manufactured
for a market, advertised and sold for profit. Every doctor faces this contra-
diction in his or her daily decision making.

A typical secondary contradiction in this work activity would be the con-
flict between the traditional biomedical conceptual instruments concerning
the classification of diseases and correct diagnosis, on the one hand, and
the changing nature of the objects, namely, the increasingly ambiguous and
complex problems and symptoms of the patients. These problems more
and more often do not comply with the standards of classical diagnosis and
nomenclature. They require an integrated social, psychological, and bio-
medical approach that may not yet exist.

A tertiary contradiction arises when, say, the administrators of the med-
ical care system order the practitioners to employ certain new procedures
corresponding to the ideals of a more holistic and integrated medicine. The
new procedures may be formally implemented, but probably still subordi-
nated to and resisted by the old general form of the activity.

Suppose that a doctor, working on such a new holistic and integrated
basis, orders or suggests that the patient accept a new habit or conception
and change his way of life in some respect. The patient may react with resis-
tance. This is an instance of the quaternary contradictions. The patient’s
way of life or his “health behavior” is here the object activity. If patients
are regarded as abstract symptoms and diseases, isolated from their activity
contexts, it will be impossible to grasp the developmental dynamics of the
central activity, too.
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Contradictions are not just inevitable features of activity. They are
“the principle of its self-movement and ... the form in which the devel-
opment is cast” (Ilyenkov, 1977, p. 330). This means that new qualitative
stages and forms of activity emerge as solutions to the contradictions of the
preceding stage or form. This in turn takes place in the form of “invisible
breakthroughs”

In reality it always happens that a phenomenon which later becomes
universal originally emerges as an individual, particular, specific phe-
nomenon, as an exception from the rule. It cannot actually emerge in any
other way. Otherwise history would have a rather mysterious form.
Thus, any new improvement of labor, every new mode of man’s action
in production, before becoming generally accepted and recognized,
first emerges as a certain deviation from previously accepted and cod-
ified norms. Having emerged as an individual exception from the rule
in the labor of one or several men, the new form is then taken over by
others, becoming in time a new universal norm. If the new norm did not
originally appear in this exact manner, it would never become a really
universal form, but would exist merely in fantasy, in wishful thinking.
(Ilyenkov, 1982, p. 83-84)

After this important conclusion, Ilyenkov proceeds by pointing out that in
thinking, a truly developed concept “directly includes in it a conception
of the dialectics of the transformation of the individual and the particu-
lar into the universal” (Ilyenkov, 1982, p. 84). Recall here Leontev’s point
about the development of individual actions into activity. Leontev spoke
of “reflecting the relation of the motive of a given, concrete activity to the
motive of a wider activity” This kind of “reflecting” is actually the same as
Ilyenkov’s “developed concept.” They are both preliminary formulations of
the psychological and epistemological substance of learning activity.




Seventh concept: Developmental work research

Text excerpt:

Engestrom, Y. 1991. Developmental work research: reconstructing expertise through
expansive learning. In Nurminen, M.I. & Weir, G.S. (eds). Human jobs and computer
interfaces, p. 267-270.

Question: What are the three principles of Developmental Work Research

Yrjo Engestrém formulated his theory of expansive learning and an interventionist
approach called Developmental Work Research (DWR) based on it. Change
laboratory as an interventionist method developed from DWR. In the center of the
approach is the cycle of development. The interventions are constructed roughly to
follow the phases of the cycle of expansive learning in order to stimulate a
transformation in work.




267
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Uﬂmﬂsm on the cultural-historical theory of activity initiated by Vygotsky
(1978) and Leont'ev (1978; 1981), Developmental Work Research uses the
socially distributed activity system as the unit of analysis. An activity
system comprises the individual practitioner, the colleagues and co-
workers of the workplace community, the conceptual and practical tools,
and the shared o.ah_moﬁm as a unified dynamic whole. A model of an activity
gvétém is presented in Figure 1.

.Hrm model reveals the decisive feature of multiple mediations in activity.
The subject and the object, or the actor and the environment, are mediated
by instruments, including symbols and representations of various kinds.
This triangle, however, is but 'the tip of an iceberg'. The less visible social
meliators of activity - rules, community, and division of labor - are
cupicted at the bottom of the model. Between the components of the system,

the=2 are continuous transformations. The activity system incessantly
-ueonstructs itself.

Wt 1
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INSTRUMENTS

SUBJECT OBJECT — QUTCOME

RULES COMMUNITY DIVISION OF LABOR

Figure 1. Model of the socially distributed activity system (Engestrém,
1987, p. 78)

An activity system is much more competent and robust than any of its
individual expert members. The individual expert would quickly perish if
divorced from the activity system. Similar views of work, cognition and
expertise as artifact-mediated, socially distributed activity have recently
been discussed by Bodker & Gronbaek (in press), Bowers & Middleton
(1991), Goodwin & Goodwin (in press), Hutchins (1990), Hutchins &
Klausen (in press), Raeithel (in press), Star (in press), Suchman (in
press), and others, although usually without explicating the generic
structure of activity in such detail as in Figure 1 above.

The activity system contains a variety of different viewpoints or 'voices', as
well as layers of historically accumulated artifacts, rules and patterns of
division of labor. This multi-voiced and multi-layered nature of activity
systems is both a resource for collective achievement and a source of
compartmentalization and conflict.

A conceptual model of the activity system is particularly useful when one
wants to make sense of the seemingly individual and accidental
disturbances, deviations and innovations occurring in the daily practice of

. workplaces. What motivates the actions taken by practitioners in these
problematic situations? In more general terms, what makes activity
systems change and develop?

These questions lead to the second crucial theoretical principle of
Developmental Work Research - that of self-organizing, systemic causality
and inner contradictions.

An activity system does not exist in a vacuum. It interacts with a network
of other activity systems. For example, it receives rules and instruments
from certain activity systems (e.g., management), and produces outcomes
for certain other activity systems (e.g., clients). Thus, influences from
outside 'intrude’ into the activity systems. However, such external forces
are not a sufficient explanation for surprising events and changes in the
activity. Direct mechanical causation cannot be identified. The outside
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influences are first appropriated by the activity system, turned and

modified into internal factors. Actual causation occurs as the alien
element becomes internal to the activity. This happens in the form of
imbalance. The activity system is constantly working through tensions and
contradictions within and between its elements. In this sense, an activity
gystem is a virtual disturbance- and innovation-producing machine.

Obviously the changes are not only incremental and piecemeal. There are
also crises and qualitative reorganizations of the overall activity system -
processes that lead to the solution of existing contradictions and to the
emergence of new ones. The third theoretical principle of Developmental
Work Research has to do with the explanation of time and change in

activity systems.

The evolution and change of activity systems may be depicted as cycles of
expansive reorganization. Such cycles typically extend over periods of
several years. In an expansive cycle, the activity system moves from
'business as usual' to an unarticulated 'need state' and then to a stage of
increasingly aggravated inner tensions (double bind; see Bateson & al.,
1972) which eventually threaten the very continuity of the activity. Parallel
“y the failures, conflicts and tensions, there are individual innovative
2it2mpts to overcome the limitations of the present organization. At some
noini, efforts are made to analyze the situation, which often further
sharpens.the double bind. In the midst of regressive and evasive attempts,
thers emerges a novel 'germ cell' idea for the reorganization of the activity
in order to solve its aggravated inner contradictions. This idea gains
momentum and is turned into a model. The model is enriched by
designing corresponding tools and patterns of interaction. The new model
is implemented in practice, producing new conflicts between designed new
ways and customary old ways of working. By working through these
conflicts, the designed or given new model is replaced by the created new
model, firmly grounded in practice.

These idealized steps of the expansive cycle are depicted in Figure 2. The
expansion in the cycle has several facets. First, through the expansive
cycle the activity system reconceptualizes its object and outcome, putting
the in a new, wider context. In other words, the practitioners ask what
they are doing and why, not just how they are doing it. Secondly, the
expansive cycle starts out with a few individuals acting as spearheads of
change, but leads to a movement or a bandwagon that involves the entire
community and eventually affects several related activity systems (on
movements and bandwagons, see Kling & Iacono, 1988; Fujimura, 1988;
Zald & Berger, 1978). Finally expansion implies diversification of the initial
model into various applications and modifications, often substantially
different from and critical toward the initial model.
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Ew%mm in its inner contradictions will not find relief by looking for
Consolidation and . _\\...v established masters who could tell the practitioners what model to adopt
proliferation of the  Tactivity moving from for the future. There are no such masters. When this is realized, learning
new model; reflection I'bysiness as usual’ to becomes & question of joint creation of a zone of proximal development
I3 need state (Vygotsky, 1978) for the activity system. The needed new model must be
Jy mulad R, internalized in the very process of generating and externalizing it. In other
N words, learning becomes a venture of designing, implementing and
mastering the next developmental stage of the activity system itself, A
- similar view of learning as 'progressive problem solving' and 'working at
ﬁﬂﬁ.ﬂuﬂﬂﬂwwﬂﬁ. Mw:oh‘ “HHM:M the edge of one's competence’ has recently been suggested by Bereiter and
the created new replaces . double bind; analysis Scardamalia (in press), although still limited to the level of an individual
the given new . subject.
To understand an expansive cycle, following it and analyzing it ex post
Design of a new model for the facto may not be enough. In fact, following and recording the cycle
activity ; new instruments and inevitably means that the researcher also intervenes in it. Developmental
patterns of interaction

Work Research capitalizes on the interventionist nature of longitudinal
research. The researcher formulates hypotheses and conducts quasi-
experiments in strategic phases of the cycle, thus pushing the process
forward and sharpening its contradictions. In Figure 3, typical steps of
Figure 2. The expansive cycle (Engestrém, 1987, p. 189) | Hmmmmnmr and intervention are placed in appropriate phases of the
expansive cycle.

The expansive cycle is above all a process of learning. Cartesian ETHYCGRAPHY OF I lidationand . =
approaches describe expert learning in the form of a continuum from TRANSFORMATION; |Censolidation an 3 v - .

i joceship-li sasti ; UESCAIBING AND  [proliferation of the  Iactivity moving from | ELENOGRAPHY OF
novice to expert. Apprenticeship-like acquisition of experience under the Emmr ZING THE  |new model; reflection Ipusimecs nos coal 1o | TROUBLE:
guidance of masters is offered as the basic form of learning. s mwu..q ton ’ s noed state DESCRIBING THE

: 23 A far x INITIAL SITUATION

However, the very same masters, with their insistence on conformity and
orthodoxy, are a major source of trouble. This observation leaks into
mainstream discussions of expertise through findings from studies based

on behavioral decision theory. RECORDING AND [ Implementation of the Aggravation of ANALYZING
STIMULATING new model in practice; contradictions ; CONTRA DICTIONS

In many studies, experts do not perform impressively at all. For example, many expert anm.ﬂmmﬂ.wﬂoz_ “”» created new replaces double bind ; analysis M%wmﬂmmwwwwﬂ
+ judges fail to do significantly better than novices who, at best, have slight familiarity with : . ¢ given new .

the task at hand. (Johnson, 1988, p- 209; see also Brehmer, 1980.) ;

The studies Johnson refers to deal with probabilistic judgment and piivtaly wmmww%w“oﬂﬁ.ﬂwmﬂoﬂm M_,:om

decision-making under uncertainty. There is also evidence that novices Pl vuzow_..Moq interaction

may be superior to experts in dealing with sudden changes in the task A

(Hendrick, 1983). Our own research on novice and expert janitorial g

cleaners (Engestrom & Engestrom, 1986) suggests that established mastery | el wwmﬂﬂﬂ%m%ww wmwuzch.uw.%zﬂ

is questionable yet in another respect. The novice cleaners performed better g

i x AND PROTOTYPING
than expert cleaners in tasks requining reasoning about the goals and

structure of the entire activity system and organization. The experts :
outperformed the novices in discrete routine tasks. Figure 3. Steps of developmental work research
For Developmental Work Research, the crucial learning in expert activity

g Like the cycle itself, the research steps depicted in Figure 3 are an ideal-
systems is learning what is not yet there. An activity system deeply

typical sequence, not necessarily something done in every concrete project
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of Developmental Work Research. In the following sections, I will
elaborate and illustrate the initial steps the cycle with the help of data from
a project which actually went through the cycle quite systematically, I will
focus on two particular aspects of the transformation of the work in the
health center: the nature of doctor-patient communication in

consultations, and the use of computers as instruments of problem solving
and communication by the practitioners.



Application of the concepts in empirical research. Texts from the studies of
change in labour security inspection activity and in the investigation of
economic crimes.

Excerpts from two studies that have applied DWR in the development of two work
activities have been selected. Some key aspects of change (contradictions, change of
the object of activity, development of a new instrumentality) can be analyzed in
these accounts.

Text excepts:

- Engestrdm, Y ., Puonti, A. & Seppénen, L. 2003. Spatial and temporal expansion
of object as a challenge of reorganizing work, 154-162.

- Miettinen, R. & Virkkunen, J. (2005). Epistemic objects, artifacts and
organizational change. Organization 12(3), 442-450.

Task: Analyze in which way the basic concepts were used/are expressed in study of
labour inspector’s work and in the investigation of economic crimes?

1) What were the contradictions that needed to be resolved?

2) What was the new object defined?

3) What kind of new instrumentality was created (remediation)?

4) In what sense the transformations were “expansive.”




Case 1: Expansion of the Object in the Investigation
of Economic Crimes

A “traditional” crime, such as robbery or homicide, always takes place at a
certain time and place. Economic crime, or white-collar crime as it is often
called, is much more complex: it is often committed over an extended period
of time, and nobody can point to an exact time at which the boundary be-
tween legal and illegal was crossed. Nor can an exact place for a white-collar
crime be appointed: the perpetrator may have a permanent residence in one
location, the company domicile may reside somewhere else, and company
property may even be located in other countries (see, e.g., Geis, Meier, and
Salinger, 1995). In addition to the difficulties in placing this kind of a crime
in time and place, it often requires a lot of work to show that there is a crime
in the first place—economic crime often toys with the thin line between le-
gal and illegal.

The investigation of economic crimes has initially followed the investiga-
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Stepping into the realm of management and organization studies is help-
ful in opening up the historical and practical landscape of objects of work.
Victor and Boynton (1998) suggest that we can examine the evolution of
work in capitalism as a succession of five major types: craft, mass produc-
tion, process enhancement, mass customization, and co-configuration. The
last one of the five, co-configuration, is particularly interesting from the point
of view of the spatio-temporal expansion of the object.

When a firm does co-configuration work, it creates a product that can learn
and adapt, but it also builds an ongoing relationship between each cus-
tomer—product pair and the company. Doing mass customization requires
designing the product at least once for each customer. This design process
requires the company to sense and respond to the individual customer’s
needs. But co-configuration work takes this relationship up one level —it
brings the value of an intelligent and “adapting” product. The company
then continues to work with this customer-product pair to make the prod-
uct more responsive to each user. In this way, the customization work be-
comes continuous.

Unlike previous work, co-configuration never results in a “finished” prod-
uct. Instead, a living, growing network develops between customer, product,
and company. (Victor and Boynton, 1998: 195)

A hallmark of co-configuration is “customer intelligence.” To achieve it, a
company will have to continuously configure its products and services in
interaction with the customer. Victor and Boynton (1998: 197) name medi-
cal devices and computer software systems as two leading industries where
co-configuration is being implemented. They emphasize that co-configura-
tion is more than just smart, adaptive products.

The application of configuration intelligence to the product creates a sys-
tem of customer, product or service, and company. The complex of inter-
actions among all three, as a product or service adapts and responds to the
changing needs of the customer, is the underlying, dynamic source of value.
. . . With the organization of work under co-configuration, the customer
becomes, in a sense, a real partner with the producer. (Victor and Boynton,
1998: 198-199)

Victor and Boynton focus on customer-intelligent products, such as so-
phisticated digital hearing aids, as examples of co-configuration. It is more
difficult, but equally important, to determine what kinds of services and ad-
ministrative products might be “customer-intelligent” and co-configurational.
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Figure 7.1 A Sequential Model of White-Collar Crime Investigation
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Source: Puonti, 2001b.

tion lines of more traditional types of mass crime—Ilocal police departments
investigating and asking for assistance from other police departments and
agencies when needed. The traditional model of investigation may be com-
pared to a track relay: each agency takes care of its own part of the investiga-
tion, often sequentially and passing the baton through documents without
personal contact. A simplified example of a tax-crime investigation accord-
ing to the traditional mass-crime model is presented in Figure 7.1.

However, it is practically impossible to investigate temporally and spa-
tially distributed economic crimes without collaboration between agencies.
Investigation may be started at one police department and then moved to
another. As the crime does not obey the boundaries between different au-
thorities either, collaboration is needed also between the police, the tax au-
thority, the enforcement authority, and the prosecutor as the most regular
partners have to find new ways of collaboration to fight this type of crime
efficiently. A parallel model of collaboration between Finnish authorities has
been promoted in efforts to control white-collar crime. In Figure 7.2, the
horizontal arrows represent movement in time and the vertical arrows repre-
sent interaction between the participants.

In the ideal model, investigation starts with a stakeholder meeting in which
the goals, resources, timetables, and actions are preliminarily negotiated and
agreed upon. The investigation often culminates in a collaborative house
search, which is the crucial tool for getting information about the criminal
activity.

The parallel model of investigation increases interaction between organi-
zations but it is also changing radically the dimensions of time and space for
the participants. These dimensions have to be understood in a new way: the
police officers, tax inspectors, enforcement officers, and prosecutor need to
form a collaborative community that is involved in the case for the whole
period of pre-trial investigation. No longer will the investigation involve
each agency separately and sequentially in its turn.

A key challenge in economic crime investigation is the complexity of the
crimes themselves and the multiple aspects one crime may include. No one
has been able to provide a generally valid definition of white-collar crime,
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Figure 7.2 Parallel Model of White-Collar Crime Investigation
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and even if one could be reached, crime itself changes all the time (see, €.g.,
Friedrichs, 1996: 5-7; Laitinen and Virta, 1998: 11-14). We should also stress
different sides of the crime and its investigation. Is it more important to re-
cover the criminally gained profit or to get the perpetrator to prosecution? Is
it more important to stop the criminal activity or to ensure that the creditors
will get their money back? The emphasis in economic crime investigation
has lately been on the restoration of criminally gained profit to stop criminal
activity more efficiently. It has been claimed that the restoration of crimi-
nally gained profit could form a common goal for the authorities. In practice,
the crime and its investigation must be constructed separately in each inves-
tigation process, in collaboration among the participants.

Temporal Expansion of the Object in Economic Crime
Investigation

A specific feature of economic crime is its temporal fragmentation. It is dif-
ficult to say when a crime was committed; in the reports of offense the time
is often marked according to accounting periods such as “between 5/1/1996
and 4/30/1997 and between 5/1/1997 and 4/30/1998.” The crime itself may
consist of short-term actions spread over a long period of time, often several
years. Economic crime is also carefully planned: for example, the operating
periods of criminal companies are so limited that the rigidly reacting au-
thorities would not be able to notice the crime until the company has been
terminated and the operations and property moved on to the next company.

The investigation of a traditional crime normally starts after the crime is
committed and a report of an offense is made. The new challenge that has
come along with economic crimes is to find real-time evidence of an ongo-
ing crime. This is necessary in order to retrive the criminally gained property
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from the perpetrator and thereby stop the criminal activity permanently. This
often leads to a long period of intelligence and information gathering before
the active pre-trial investigation.

The object of economic crime investigation is not a standardized item but
a complex entity that is both spatially and temporally different from the ob-
ject of traditional crime investigation. The investigators of so-called mass
crimes are facing a situation where their main problem is the vast number of
cases under investigation. They often have a workload that seems quantita-
tively impossible to handle.

Excerpt |

There [in the previous work context of mass crime investigation] the vol-
ume was totally different. The number of cases may well have varied be-
tween 50 and 150. . . . you’d have 150 cases and you’d have to remember
and know what and who are there [in the case], whom to interrogate, and
you even should investigate a little. . . . You couldn’t just watch around for
a couple of days because new stuff [cases] kept fluxing in. . . . There’s the
problem that the rhythm was so tough, you had to go fast all the time,
clients kept coming in and phones kept ringing, and new cases coming in,
it’s exhausting.

In economic crime investigation, the number of cases per investigator is
radically smaller but the quality of the cases requires a new kind of case
management. The work of one of the economic crime investigators we fol-
lowed was blocked because all four cases he had under investigation were
awaiting for the output of another stakeholder in the case (prosecutor, tax
inspector, accounting specialist). One of the cases was particularly frustrat-
ing for him because the tax inspectors had promised to give a preliminary tax
inspection report in a couple of weeks and it was remarkably delayed. The
tax inspectors were tied up with other work commitments and the start of the
inspection was postponed several times. Each day, the police officer was
expecting the reports to be finished. This waiting was nothing new to him.
When asked about the future, he said laconically: “The same pattern again.
We’ll be waiting for the tax authority again.”

In this case, the delay of the preliminary tax-inspection reports from the
originally promised “a couple of weeks” to four months triggered a series of
postponements. When the preliminary reports were finished, the police, the
enforcement officer, and the tax inspectors had so many commitments due to
other cases, holidays, and training courses that a mutually acceptable time
for a house search could not be found in the spring, and it was postponed
until the fall. In the fall, another complex crime case engaged the police
officers, the tax inspectors, and the enforcement officers at the unit to the
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extent that, finally, the house search was conducted more than a year later
than originally planned.

The new kind of object, temporally fragmented and extended, forces the
authorities to try to synchronize their activities. However, this is not easy
because the object is not a standard one but different in each investigation.
Synchronization problems often emerge in economic crime investigation as
the rhythms of different participants need to be merged into one investiga-
tion trajectory. Successful synchronization requires an increase in the nego-
tiations across organizations—an expansion in the socio-spatial dimension.

Socio-Spatial Expansion of the Object in Economic Crime
Investigation

The socio-spatial expansion of the object in economic crime investigation
means that any participating actor needs to see the crime not as an entity in
and of itself but as an entity continuously constructed by the multiple inves-
tigating agencies. The fact that the agencies participating in collaborative
investigation processes are normally located physically far from each other
does not facilitate this shift. The authorities have tried to resolve this prob-
lem and, at the same time, span the organizational boundaries by placing tax
inspectors and enforcement officers as liaisons at police departments. It is
expected that sharing a place will create a space for interaction that facili-
tates collaboration and makes it easier to find mutually accepted ways of
working and synchrony between organizations.

In one of the cases we followed, the different orientations of the police
and the tax office clashed despite the fact that a tax inspector (T1) was per-
manently located at the police department (Puonti, 2001a). In the starting
phase of an investigation, the police emphasized the essential elements of
the crime and finding of the evidence; the tax authorities emphasized the
debiting of taxes. The police also seemed to emphasize the stake of the ac-
tual perpetrator, the actual owner of the investigated companies, and address
the criminal liability toward him. They did not seem to be interested in the
individual employees as much as the tax inspectors, who wanted to get the
unpaid taxes from individual workers as well.

In this case, interestingly, it could be seen how the tax inspector also acted
as a boundary spanner between the two authorities, attempting to facilitate
collaboration between them. In the meetings, he supported both the police
and the tax inspectors with his comments: he seemed to jump over the orga-
nizational boundary, back and forth if necessary. In the following example
the role of the tax inspector (T1) as a boundary spanner in a meeting between
police officers (P) and tax inspectors (T) stands out. During the meeting, the
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police explained how ideal a situation it would be if the tax authority were
able to make a report of an offense to empower the pre-trial investigation.
The tax inspectors were skeptical and stressed the high threshold for making
an offense report. Yet, in the following excerpt, which occurred a few min-
utes later, the tax inspector working at the police department (T1) antici-
pated erroneously the statement of another tax inspector (T2).

Excerpt 2
P1 So, based on the current knowledge, if you already can suspect . . .

P Yes that would be it.
P1 ...something about the present [companies], that would be
the best situation, that’s what we’d like to have an estimation about.
T2 Preferably, preferably we’d like to have such information
about the new
companies so that we can immediately . . .
T1 Make a report of an offense, yes, report of an offense.
T2 ...acton them. If we start to investigate the tails [old companies],
well then, the further [back] we go, the harder it is to inspect [new]
activities that are shifted elsewhere.

Here T1 seemed to try to support T2, but anticipated his thoughts errone-
ously. The anticipatory comment turned out to be an utterance that supported
the police, not the tax inspector.

Often the attempts of boundary spanners remain individual, isolated atiempts.
It is difficult to actually span the boundary without tools that are more effec-
tive than mere speech. The obscurity and complexity of economic crime may
require exceptionally efficient tools: common discursive tools such as those
used in the meeting described above may work in other situations, but in this
case they led to the formation of a splintered object of work. The police and the
tax inspectors are in fact “the makers” of the crime during the investigation
process—they become integral parts of the object they construct. To grasp
this, they need a repertoire of self-reflective and dialogical instruments.

Toward a New Instrumentality of Economic Crime Investigation

When the object of work, the crime itself, is obscure and messy, it is often
necessary to construct a representation of the object that one can concretely
point to. The investigation process is also embodied in a vast influx of infor-
mation, mainly paperwork. Compressing information in an easily conceiv-
able form is a means of managing the information. One commonly used tool
among the investigators is to turn the information into graphic form.
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A graphic depiction used in white-collar crime investigation (Figure 7.3)
translates thinking into the medium of a tangible artifact, a map, that is basi-
cally a manifestation of the socio-spatial relations within the object of work.
Such a map serves to enhance communication and guide it toward relevant
relations instead of irrelevant details.

Graphic depictions such as Figure 7.3 are normally drafted by an assistant
and distributed to all participants. In this respect, they are different from
many other kinds of models that are jointly constructed by the investigators
or researchers themselves (Lynch, 1985). However, their construction and
use are not standardized.

A graphic depiction was used in two out of the three cases we followed. In
the first case, the main investigator told the interviewer that the case was so
simple that no depictions were needed. In the second case, a depiction was
produced by the tax office. Despite this, it was criticized by the tax inspec-
tors for being unfinished and sketchy. It had practically no relevance in the
investigation process. It was distributed to the participants but no shared use
was observed.

In the third case, several types and versions of graphic representations
were used to depict the case, the most important ones being charts showing
the flow of money between companies and a time line of the life span of the
numerous companies under investigation. These were included in the house
search plan that was distributed to all participants and used in a variety of
ways by them. In the interviews made after the house search, some stated
that these graphic figures had been very important in finding out what the
case was about, while others said that they already knew everything that was
in them and that they did not need those depictions anymore.

The parallel model of economic crime investigation (recall Figure 7.2
above) is also a shift toward a project-like model of work. Planning the in-
vestigation is often a long, time-consuming phase that is not materialized in
a clear form. The police officers we interviewed talked a lot about an inves-
tigation plan, but none of them was able to show one on paper. When asked
about the investigation plan, some of the investigators showed us a plan
(“notes” or “coordinates”) made for the house search. Others told us that the
plan was in their head, not on paper. No shared investigation plan was docu-
mented in the three cases followed. However, in all three cases, a partial plan
(a house search plan) was made and distributed to all participating before the
house search.

What makes planning in white-collar crime investigation difficult is that
the crime is typically obscure, information is hard to gain, and new informa-
tion may change the plans suddenly several times during the investigation.
Thus, the plan should be flexible and enable quick changes.




161

*(K11[eNIUapIJUOD JOJ IYOIBASAI Y} AQ PIUSYOR[q SIe SOUIBU) SSBD SWILD DIUWIOU
009 [ENJoE UE UI Pasn seam 3] uoroidsns Jopun sauedwios o) UsamIaq A3UOW JO MO[J 9y} sajensn|[i a1y Y I, -210N

|
==
- n
—
" - |
¥ a4 .
' ”

' 43

AW JBj|09-9)YM JO pardadsngsaiuedwos) 10 yiom)aN e jo uoiioidag sydeis pazis—g¢ ¥ 2 ainbiyg



162 ENGESTROM, PUONTI, SEPPANEN

The need for a more encompassing investigation plan and documentation
of the decisions made was recognized in one of the cases followed. There
was a misunderstanding between the tax inspectors and the police officers
about the timing of the specifications to the tax inspection report. This frus-
trated the police. The police officers decided to adopt a new tool. First they
started to take minutes of the meetings to avoid misunderstandings in the
future. After acknowledging the different views of the police and the tax
inspectors concerning the tax-inspection report, the police officer in charge
formulated the task as follows.

Excerpt 3

[I]n the future, in the projects I lead, we’ll keep a record of all the meet-
ings between the authorities that are held in connection with an actual
case, and all the participants will get a copy. That’s how we’ll make sure
that everybody involved in the project knows what each and every per-
son is committed to.

Finally, members of the unit designed a whole new document, a Project
Plan. The Project Plan (Table 7.1) is a document that includes information on
the general background of the case, goals, schedules, methods, division of
labor, resources and risk analysis, and how the exchange of information is to
be handled between the participants, the clients, and the media. One purpose
of the plan was to facilitate collaboration between the authorities. Subse-
quently, the Project Plan was tested in real cases.

The Project Plan is a tool designed and used by practitioners in order to
make visible and manage the temporal movement of the object. The project
plan and the map of the object (such as that shown in Figure 7.3) are together
a rudimentary new instrumentality for mastering the expanded object of eco-
nomic crime investigation. What is interesting in this case is that both of
these tools were constructed from the bottom up by practitioners involved in
specific cases. In this case, the new representational tools were not so much
drivers of change and groundbreakers for a new object. They were local
adaptations to an object that had already expanded beyond the customary
skills, tools, and interaction patterns of the practitioners.
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Table 7.1
Project Plan Template Designed by a Police Unit

General information
Background of the case

Planning
Primary goals (e.g., business prohibition, getting the cases revealed during the
investigation to be investigated, etc.)

Coordination
Schedule (starting the operations, proceeding, etc.)

Methods (intelligence methods, coercive means, tax inspections, etc.)

Division of labor between authorities/resources available (main investigators,
inspectors, enforcement, officers in charge, who is doing what, who is involved
in each phase, etc.)

Risk analysis
What can go wrong, how to avoid failures (taking the changing operational
environment into account, failure of coordination, reaching people, making
backups)

Flow of information
Exchange of information between authorities (contact persons, reachability)

Contacts between authorities and suspects

Contacts to the media (officer in charge responsible for the release of informa-
tion, but communications are negotiated in order to gain best possible effect
and right timing)

Feedback occasion (trying to learn collaboratively by reflecting on the experi-
ences at the time of finishing the case)

Note: Translated into English by the authors. -
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g a Practice into an Epistemic Ohiectﬁ The Developmental

Contradictions of the Labour Protection Inspector’s Work in the

1980s

In the following, we will analyse how the activity of a Finnish occupa-
tional health and safety inspectorate was made into an epistemic object,
that is, an object of enquiry, in order to reconfigure it. The following four
phases of this process will be discussed: (1) analysis of the historical
formation of the practice and its inner contradictions, (2) the creation of a
model for an alternative practice that might resolve the current contra-
dictions revealed in the analysis, (3) the design of a new set of media-
tional artefacts with corresponding new procedures (routines and skills,
as it were) to concretize and objectify the initial model for a new practice,
and (4) the reorganization of the management of the inspectorate to
conform to the new object and form of the inspection activity.’

The formation of any epistemic object presupposes the use of adequate
concepts. If institutional contradictions are an essential source of change,
they should be made into an object of enquiry. Both activity theory and
Michel Foucault’s archaeology of knowledge suggest that this may be
achieved by analysing the historical emergence and development of the
elements of the practice in question. Understanding the circumstances of
their emergence makes them more transparent, unravels their ‘taken-for-
grantedness’ and shows their limitations in the face of the challenges of
the present. In the activity-theoretical framework, an enquiry into institu-
tional contradictions is made operative in terms of the contradictions
between the elements of an activity system, typically between the chang-
ing object of activity and its historically formed tools, instruments and
rules (Engestrém, 1987). The models of the identified contradictions and
of an alternative practice constitute a working hypothesis about a poss-
ible new practice, which is tested and elaborated by designing and
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implementing new practical tools and procedures for its further objecti-
fication.

Analysing the Practice and lis Contradictions

In Finland, there exists state legislation and norms concerning working
conditions and the safety of employees in the workplace. The enforce-
ment of this labour protection legislation is the responsibility of 11
district authorities—the occupational safety and health inspectorates.
The Ministry of Health and Social Welfare (formerly the National Board
of Labour Protection) issues instructions and guidelines concerning
working conditions, machinery and equipment and supervises the safety
enforcement work of the 11 inspectorates. The main form of the inspec-
torates’ activity has traditionally been the examination of working prem-
ises by inspectors. The purpose of their work is to ensure that labour
protection regulations are being observed and to give advice about the
improvement of working conditions and workplace safety.

During the 1970s, the scope of workplaces to be inspected was radic-
ally broadened by new legislation. The newly established National Board
of Labour Protection issued detailed safety regulations and standardized
the inspection procedure. The Board also developed a system of strategic
planning to determine priorities, and launched campaigns and projects to
focus the inspectors’ work on important problems. In the 1980s, however,
the optimism with which the reform work had taken place during the
1970s declined somewhat. There was a growing awareness among
inspectors that their traditional workplace surveys did not effectively
address the root causes of the health and safety problems. The inspectors
were frustrated by the lack of progress being made in occupational health
and safety and they complained that the same defects appeared repeat-
edly, despite the instructions they issued.

In 1989, The National Board of Labour Protection initiated a project to
develop the inspection practices (Virkkunen and Kuutti, 2000). The
research-and-intervention process was inspired by activity theory and
the theory of expansive learning (Engestrém, 1987). In order to recognize
the historical roots of the present-day practices and to identify contra-
dictions within the inspectors’ current activity, a task force of inspectors
was established. The ensuing analysis showed that, despite the increased
number of workplaces to be inspected and the rapid technological
development that had taken place in production, the basic logic of the
inspectors’ activity had remained largely the same. Each inspector had
responsibility for examining hundreds of workplaces. In addition,
inspectors encountered novel technologies and new types of hazards at
workplaces.

In its analysis, the task force used the activity system model to identify
and define the contradictions between the elements of the inspectors’
activity system that called for developmental measures. First, there was a
contradiction between, on the one hand, the changed object of the

446




il

Epistemic Objects, Artefacts and Organizational Change
Reijo Miettinen and Jaakko Virkkunen

inspectors’ activity—that is, the increased number of workplaces to be
inspected and new kinds of safety hazards—and, on the other hand, the
prevailing division of labour. An inspector working alone had a fixed but
over-extensive and increasingly heterogeneous set of workplaces to
inspect. As a consequence of the fixed division of labour, it was difficult
to concentrate inspections on important problem areas. Second, the tools
for analysing conditions in the workplaces were partly inadequate for
dealing with the rapidly changing safety problems.

Ideas for reforming the health and safety inspection activity were
discussed in a workshop of inspectors and their managers. A recurrent
theme was the necessity to concentrate inspection work on the most
severe problems. In this seminar, a model for a new form of inspection
work was outlined (see Virkkunen and Kuutti, 2000: 307). Instead of
single individual inspectors focusing on a fixed set of workplaces to
enforce the legislation and improve safety, the inspectors would work in
teams on general and important safety problems, analyse their.causes,
and subsequently plan interventions-to change the situation. The new
model thus comprised a new concept concerning the object of the
inspection activity and a new logic to guide it, as well as an idea of the
kinds of artefact that would be needed as instruments to realize this logic
and also a novel concept for the sub]ect of the activity: the problem-
oriented team.

The activity of the occupational safety inspectors was made into an
epistemic object by using a model of an activity system. This functioned
as a tertiary artefact for collective reflection on the current practice, for
defining the inner contradictions of the activity, as well as for anticipat-
ing its possible future forms.

Elahoration of the Model for an Alternative Practice

As a direct result of these reflections, a project was established in the
Uusimaa Occupational Safety and Health Inspectorate to develop the new
instrument for planning inspection activities, as outlined in the seminar,
to overcome the two central contradictions identified in the previous
analysis. The project set out to develop and test a new set of tools called
the System for Depicting the Field of Activity (SDFA). The system was
based on a three-layer, hierarchical depiction of indices revealing safety
problems within the Inspectorate’s area of jurisdiction. It would allow
both the managers and the inspectors to move between levels of detail
while analysing the safety problems.

First, an overall analysis of the whole field was undertaken, which
used statistics to describe the labour hazards, accidents and occupational
diseases as they existed in different branches of industry and different
trades in the Inspectorate’s area. This description made it possible to
identify and delineate a set of important problem areas for a more
detailed study. The second layer of description focused on analysing the
occurrence, types and causes of the labour safety hazards in the studied
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problem areas. The third layer of the SDFA was the development of an
action plan to remove particular safety problems. Thus the system made
it possible for the Inspectorate to specify objects of inspection in a step-
wise manner.

Application of the first stage of the analytical method indicated that the
construction industry had a particularly bad safety record. Consequently,
a project team was set up specifically to investigate the underlying
reasons. The team explained its approach in a report (19 September 1992)
as follows: ‘First, maps describing the construction activity in Uusimaa
will be formed. Then the risk indices describing the working conditions
will be inserted into them in a suitable way. Once the possible aggrega-
tions of the indices have been found, the reasons for the problems will be
clarified.” The team developed a database for recording data about labour
safety in different types of construction and in different trades within the
construction industry to be used as a second layer of depiction within the
SDFA. "

Designing and Testing the Instrumenls for the New Practice

As the project progressed, the SDFA methodology gradually produced a
series of new tools, techniques and procedures. Four new artefacts
mediated the Inspectorate’s changing interaction with its object of activ-
ity, that is, occupational and health problems: (1) a conceptual map of the
structure of the industrial field, coupled with a corresponding database;
(2) a new kind of hypothesis-driven checklist for the inspection of
individual workplaces in the industry; (3) a new ‘script’ for inspection
discussions; and (4) a project report detailing the results of the studied
field of industry. The way in which these artefacts were interconnected
was essential for the new team-based inspection activity. Statistical data
and knowledge from research on occupational diseases, accidents and
the well-being of workers in the industry were combined in the same
database with records of the inspectors’ own observations concerning
defects in working conditions, thus creating a new kind of knowledge
space (Turnbull, 2000). The database therefore served as a collective
memory, a means of combining knowledge from different sources, and as
an open and easily accessible platform for representing the state of the
object of the team’s activity.

The development and use of these new tools concretized and elabor-
ated upon the model of the new form of activity produced in the seminar.
Instead of inspecting individual workplaces, the inspectors now analysed
the causes of unsafe working conditions in sets of workplaces and created
measures to improve labour safety. By defining and providing informa-
tion about a common object, and making the tools commonly available,
the SDFA made the team a collective subject of both productive work
and learning. The new SDFA-based inspection activity is presented in
Figure 1.5
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Figure 1. The new SDFA-based inspection activity and the related tools and actions.
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Previously, individual inspectors used to prepare checklists to guide
their inspections. Under the new system, the team of inspectors prepared
a common checklist for the inspection project, which included the most
important safety risks found in the data analysis. The use of these shared
lists thereby became a means to verify and further develop the results of
the data analysis. In this way the inspectors also were led to compare
their observations systematically. The inspectors also changed the way in
which they conducted their discussions during an inspection. The new
approach created more dialogue with workplace representatives during
the inspections, which brought up more multifaceted knowledge than
before.

Having inspected selected workplaces and collected data, the inspec-
tors analysed and summarized their findings and then discussed these
with their colleagues. In these discussions, the inspectors made further
generalizations regarding their findings and decided upon further targets
for their inspection work. For example, it was found that occupational
risks were often connected with the poor quality of the construction
machines used. These machines were often acquired from equipment
rental companies, which did not always properly track the maintenance
status of the machines they delivered for use. The Inspectorate therefore
took action to encourage these firms to improve their quality control
systems. ’

When using the database, the inspectors found that the number of
accidents was not a good indicator of labour safety because of its random
variation. To overcome this problem, an assessment instrument was
developed to provide a quantitative estimate of the state of the risk
factors found to be most important within the working conditions under
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scrutiny. Inspectors began to collect standardized assessment data on
conditions within construction sites using this instrument and, with the
analysed data in hand, they could now demonstrate to the top managers
the relative position of their firm regarding the quality of its working
conditions. .

Reorganizing Management to Conform to the New Object of Activity

Because the project on the construction industry proved successful, the
Inspectorate set new teams on to other problem areas. The new team-
based inspection practice could not, however, be managed in accordance
with the old procedures and organization of management. The problem
areas that the teams worked on crossed and overlapped with the pre-
viously defined boundaries between units. Moreover, the spread of the
project-based inspection system had created another contradiction: it was
very difficult to combine a client service that demanded quick reaction to
customer demands with the more proactive and self-regulated project
work. In order to find a solution to these new contradictions, the
management of the Inspectorate initiated a management development
process. An activity system model was again used as an intellectual tool
of collective analysis and design. As a result of this process it was
decided, in January 1994, to transform the management system. It was
decided that one organizational unit would specialize in client service
and that each inspector would work for a certain period each year in this
unit. These changes consolidated the new inspection practice.
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Prof. emer. Jaakko Virkkunen

Course on the Change Laboratory method for occupational
health and safety specialists
Sao Paulo 16-20.10. 2017

The Change Laboratory is a method for formative intervention research on
work activities developed by Prof. Yrjo Engestrom and his colleagues in the
Center for Research on Activity, Development and Learning CRADLE at the
University of Helsinki. The method is based on collaboration between
researchers and the practitioners in an activity. Contrary to many methods of
intervention in work activities that focus on producing incremental
improvements in work practices, the Change Laboratory method has been
designed to initiate and support a concept-level transformation in an activity. It
also produces unique data about the causes of problems and developmental
possibilities in the target activity. That data can be analyzed to produce insights
concerning ongoing historical changes in work activities as well as on processes
of expansive learning and transformation of activities. The method is an
application of the Cultural Historical Activity Theory, the Developmental Work
Research Methodology, and the Theory of Expansive Learning.

The objective of the course: The course focuses on the planning and carrying
out of a Change Laboratory intervention. It prepares the participants to start
developing their competence of applying the method in practice. The various
ways of analyzing the data produced in the intervention are also shortly
discussed during the course.

The participants: Occupational health and safety specialists involved in
research projects in which they will take part in carrying out a Change
Laboratory intervention in a work activity.

Work methods in the course: Working in the course consists of

1) Short orienting lectures
2) Discussions based on reading tasks that the participants carry out before

the course. The reading tasks concern selected parts of the textbook:
Virkkunen & Newnham (2013) The Change Laboratory. A tool for Collaborative
Development of Work and Education. Rotterdam: Sense Publishers or its Portuguese
translation.

3) Application exercises, in which the participants plan an intervention in
one of selected intervention projects

4) Discussions on the exercises

5) Lectures that complement the content of the textbook

Teachers



Emeritus Professor Jaakko Virkkunen, University of Helsinki. Course Leader.
Jaakko Virkkunen has worked as Professor of Developmental Work Research at
the Department of Education in the University Helsinki. He has been actively
involved in the development of the Change Laboratory method and has used it in
formative interventions in various kinds of public and private work activities for
studying expansive learning and transformation processes in work activities.

Senior Researcher, PhD and Adjunct Professor Laura Seppédnen, Finish Institute
of Occupational Health. Laura Seppénen’s research interests include learning
challenges in platform organizing and digitalization of work, relational agency
and service networks. She has long experience on interventionist research in
occupational health and safety and elsewhere. In 2015-2016, she worked four
months in S3ao Paulo, Brazil, in the Tematico project supporting Change
Laboratory interventions.

Attachments

* The program of the course

* Reading tasks the participants are expected to carry out before the
course

Program of the course on the Change Laboratory method for
occupational health and safety specialists
Sao Paulo 16-20.10. 2017

Monday 16.10.
1. Introduction
9.00- 09.50 Introduction of the teachers and the participants
Plan of the course
2. The three basic principles of a Change Laboratory intervention

10.00-10.50 General discussion on reading task 1

3. Delineating the activity/activities that will be the object of the Change
Laboratory intervention

11.00 - 12.00 Orientation: Levels and phases of planning a Change Laboratory
intervention
Discussion on reading task 2

12.00 -13.00 Lunch

13.00 - 13.45 Exercise in project groups: Planning how to delineate the
activity/activities to be intervened in the group’s project



13.45 - 14.15 Coffee

14.15 - 15.00 Discussion on the groups’ results

15.15-16.00 Discussion on the group’ results continues
Lecture: Summary of the preparation of a Change Laboratory
Intervention

Tuesday 17.10.

4. Designing the Change Laboratory process as a cycle of expansive
learning

9.00-9.50 General discussion on reading task 3

10.00 -10.45 Exercise in project groups on planning Change Laboratory
intervention as a cycle of expansive learning

11.00 - 12.00 Presentation and discussion on the groups’ solutions
12.00 - 13.00 Lunch

13.00 - 13.45 Summary of the Change Laboratory intervention as a
process of expansive learning

Lecture: Planning and Carrying out Change Laboratory sessions
13.45 - 14.15 Coffee
5. Analyses in the Change Laboratory
14.15 - 14.30 Introduction to analyses in the Change Laboratory
14.30 - 15.00 Discussion on reading task 4
15.10 - 16.00 Exercise in project groups on historical analysis
Wednesday 18.10.
9.00 - 10.15 Presentation and discussion on the groups’ solutions on historical
analysis
Summary of historical analysis
10.30 - 11.15 General discussion on reading task 5 on actual empirical analysis

11.30 - 12.15 Exercise on actual empirical analysis in the participants’ cases.

12.15-13.15 Lunch



13. 15 - 14.15 Presentation and discussion on the groups’ solutions on actual
empirical analysis

14.15 - 14.45 Coffee
14.45 - 15.00 Summary of analyses in the change laboratory
6. Modeling a new form of the activity
15.00 - 16.00 Lecture: Constructing a new model for the activity
Thursday 19.10.
9.00 - 9.45 An exercise in project groups on modeling
10.00 - 11.00 Discussion on project groups’ solutions
11.15 - 12.00 Summary of modeling
12.00 - 13.00 Lunch
7. Examining the new model, implementing it, and following up the change

13.00 - 13.45 Examining the new model and implementing it. Lecture and
discussion

13.45-14.15 Coffee

14.15 - 15.00 Following up the change, resolving the emerging new
contradictions. Lecture and discussion

8. Summary of the Change Laboratory process

15.15 - 16.00 Critical phases of the intervention process Lecture and discussion

Friday 20.10.

9.00 - 9.30 Group discussion: Challenges in and possibilities of carrying out
Change Laboratory interventions in the area of occupational health
and safety.

9.30 - 10.15 General discussion on challenges and possibilities in carrying out
Change Laboratory interventions in the area of occupational health
and safety.

9, CL-based research

10.30 - 11.15 Different foci in CL based research. Lecture and discussion.



10. Review of the core concepts and ideas of the course

11.30 - 12.00 Discussion on project groups on the course content
12.00 - 13.00 Lunch

13.00 - 14.00 Discussion on project groups’ reports

11. Evaluation of the course and concluding discussion

14.15 - 14.45 Evaluation discussion in project groups

14.45 - 15.30 Presentation of groups’ evaluations

15.30 End of course

Reading tasks for the participants of the course on the Change
Laboratory method for occupational health and safety
specialists in Sao Paulo 16-20.10. 2017 (TAREFAS A SEREM
REALIZADAS ANTES DO INICIO DO CURSO!)

The main textbook in the course is Virkkunen & Newnham (2013) The Change
Laboratory. A tool for Collaborative Development of Work and Education.
Rottredam: Sense Publishers. Portuguese translation 2015 “O Laboratério de
Mudang¢a. Uma ferramenta de desenvolvimento colaborativo para o trabalho e a
educagdo.” Belo Horizonte: Fabrefactum Editora. The participants are advised to
read the whole book.

Participants are especially urged to prepare themselves before the course
individually and, when possible, as groups to answer the questions of the five
reading tasks presented below. The answers will be discussed during the course.
Todos deverao ler os textos indicados e responder as questoes das tarefas.
No dia 27/09 faremos um encontro na FSP, quando a turma sera dividida
em 3 subgrupos e discutiremos as respostas de forma a produzirmos trés
arquivos de respostas da turma, para enviarmos ao Prof. Jaakko.

The first reading task concerns the nature of the Change Laboratory Method and
its relation to occupational health and safety work. The four other tasks concen
phases in the preparation and carrying out a Change Laboratory intervention.
The discussions of these tasks prepare the participants to carry out in project
groups application exercises related to their projects during the course.

Please prepare a general answer to the questions of the tasks and, if needed, 1-2
questions to the teachers to clarify the matter discussed in the texts. Cada um
deverd preparar a sua resposta (e suas perguntas de duvidas) e juntos, no dia
27/09, discutiremos as respostas que serdo enviadas e utilizadas durante o curso.



Reading task 1: The three basic principles a Change Laboratory
intervention

Texts: Pages 59 - 59 in the book: “The Change Laboratory”. (Pages 81 -125 in the
Portuguese translation “O Laboratério de Mudanga”]

Questions: The Change Laboratory is based on three principles: Activity system
as the basic unit of analysis and intervention, ascending from the abstract to the
concrete, and double stimulation. How are 1) theoretical concepts and 2)
expansive learning actions related to the principle of ascending from the abstract
to the concrete? Why is the principle of double stimulation important in the
Change Laboratory.

Reading task 2: Defining the activity in which the CL intervention will be
carried out

Texts: Sections: “Preliminary definition of the need for intervention and its
object” on pages 63-64 and “Collecting data for the Change Laboratory
process” on pages 69-74 in “The Change Laboratory”.

[Sections: “Defini¢ao preliminar da necessidade da Interventiogao e seu
objecto” on pages 130-131 and “Coletando Dados para o Processso do
Laboratorio de Mudanga” on pages 140-146 in the Portuguese translation
“0 Laboratoério de Mudanga”].

Question: What are the most important principles/criteria that have to be
applied in defining the activity system(s) that will be the object of the
intervention and in inviting people to take part in the Change
Laboratory process?

Reading task 3: Designing the Change Laboratory process as a cycle of
expansive learning

Texts: Section: “Description of the change laboratory method” 15 - 22.

Section: “Outlining the sequence of Change Laboratory sessions” 74 -78
Section: “Preparing and carrying out Change laboratory sessions” pages
79-84 up to “Planning tasks to Stimulate the Participants to Analyze Their
Activity System” in “The Change Laboratory”.

[Section: “Descricao do método do Laboratério de mundanga” pages 63 -
72. Section: “Delineando a sequencia das sessioes do Laboratorio de
Mudanga” pages 146-149. Section: “Preparando e Realizando as Sessoes
do Laboratoro de Mudanca” pages 153-161 up to > “Planejando Tarefas
para Estimular o Participantes a Analisar seu Systema de Actividade” in
the Portuguese translation “O Laboratorio de Mudang¢a”] .

Question: The idea of the Change Laboratory is to initiate and guide a collective
process of expansive learning. What are the researcher-interventionists
main ninstruments for getting the participants involved in the process and
stimulating and helping them to take specific expansive learning actions?

Reading task 4: Historical analysis



Texts: “Historical analysis of the development of the object and form of the
activity” on pages 84 - 87. and “Historical analysis” (School case)
pages 143-146. and “Results of the Historical analysis” (Automation
systems firm case) pages 198-201 in “The Change Laboratory”
[“Analise historica do desenvolviemnto do objecto e da forma dela
actividade” pages 162-165 and “Analise histoorica” (Uma Escola Em
Botswana) pages 244-249 and “Os Resultados Da Analise Histérica” pages
325-331 in the Portuguese translation “O Laboratdrio de Mudanca”]

Question: What is the role and significance of the historical analysis in the
expansive learning process? What are the main phases/subtasks in
carrying out historical analysis of the activity.

Reading task 5: Actual empirical analysis

Text: “Actual empirical analysis.” pages 88-92 in “The Change Laboratory”.
[“Analise empirica actual” on pages 166-172 in the Portuguese
translation “O Laboratoério de Mudanga”]

Question: What is the role and significance of actual empirical analysis in the
expansive learning process? What specifically is analyzed and what are the
instruments of the analysis?

Recommended additional reading that will not be discussed separately
during the course:

Sannino, A., Engestrom, Y & Lemos, M. (2016). Formative Interventions for
Expansive Learning and Transformative Agency. Journal of the Learning
Sciences, 25:4, 599-633, DOI: 10.1080/10508406.2016.1204547

To link to this article: http://dx.doi.org/10.1080/10508406.2016.1204547
The article studies the criteria of formative intervention through an analysis of
three intervention cases.

Sannino, A. & Engestrom. Y. (2017). Co-generation of societally

impactful knowledge in Change Laboratories. Management Learning Vol. 48(1)
pp- 80 -96.

The article compares design-based research and activity-theoretical formative
intervention through an analysis of three intervention cases including two Change
Laboratories. Highligts the generativity of the results of the intervention.

Kajamaa, A. & Schulz, K.-P. (2017). From the abstract to the concrete -
Implementation of an innovative tool in home care. Health Services Management
Research. DOI: 10.1177/0951484817724581

The article analyzes a concrete case of ascending from the abstract to the concrete
in elderly home care. One of the rare articles focusing on the implementation phase.

Virkkunen, ]J. & Ahonen, H. (2011). Supporting expansive learning through
theoretical-genetic reflection in the change laboratory. ] Org Change Manage
2011; 24: 229-243.
The article analyses a Change Laboratory process caried out in a team of
technicians from the poi






