Be Creative... re-inventing technology on education

Hidden Drivers of Pedagogic Transactions:
Teachers as Clinicians and Designers
Edith K. Ackermann
MIT School of Architecture, Design technologies
77, Massachusetts Avenue, 10-491M
Cambridge, MA 02139 USA
edith@media.mit.edu

Abstract
There is more to teaching than introducing a subject matter, or giving an answer to a quest, and there is more to
learning than incorporating an expert's views in a domain. To learn is to develop one's own ways of doing and
thinking through personal experience, and in transactions with people and things. To teach is to provide occasions—
for oneself and others—to grow, or augment potential from within. Teaching, in other words, is about designing the
encounters and the spaces that foster genuine exploration, expression, and exchange of intriguing ideas and
feelings, on safe ground. Learning-rich settings come in many shades, and no one fits all. One "hidden dimension"
that drives all pedagogic transactions is the quality of the dialogue between mentor and learner. This dialogue can be
direct or mediated, it can be verbal or embedded in the artefacts meant to mediate the transaction, or "objects-tothink-with". I draw from my experience as a clinician— in the Piagetian sense— to rethink the act of teaching as a
mutual design inquiry. I focus on the art of listening, mediating, and negotiating the multiple voices, perspectives, and
agendas, as well as the mutual hopes and expectations that inform any form of pedagogic intervention. I show that in
every teacher lays a clinician and a designer.
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1. Introduction
What's at play in a pedagogic transaction is never just an explicit agenda, or some idealized
mission, as described in so many educational papers. Instead, what drives any form of
pedagogic transaction is the conflation of many unspoken believes, expectations, fears, and
dreams, as they appear in situations of uneven power, and knowledge. Maybe the purpose of a
good mentor—or parent— is to acknowledge the gap and help overcome it, by creating a
dialogic setting in which all can contribute and grow. This is more easily said than done.
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The clinical method of investigation—as practiced by researchers in the Piagetian tradition—
provides a unique case of mutually guided inquiry.
Both participants learn, even if the method was not designed for teaching, and even if the
transaction remains essentially asymmetrical. In analyzing the dynamics of this particular
transaction, I show that learning occurs because participants are jointly engaged in exploring,
expressing and negotiating ideas [on a topic that matter], because they create and use external
forms as a means to mediate ideas and experience, and because they come at it from different
angles. The double movement of giving form to ideas and asserting meaning to (emerging)
form is at the core of designing, as defined by Alexander (1964) and Habraken (1985). It
plays a key role in human learning.
It was Gordon Pask who first characterized Piaget's, Vygotsky's, and Papert's approaches to
children’s thinking as “conversational methods for observing, probing, and helping
exteriorize, or project out, normally hidden cognitive events” (Pask, 1976, p.13). Don Schön
carried this idea further in his own words: “It is useful to think of the communicative
interaction between a teacher and a student (or a coach and an apprentice) as a transaction
in John Dewey's sense—a process of reciprocal inquiry in which each party shapes a
problematic situation and is then shaped by it, "institut[ing] new environing conditions that
occasion new problems." And it requires only a small step to see that within this transaction
both parties function as designers. They are designers in the deep sense of making things out
of the materials of a situation under conditions of complexity and uncertainty. They are
designers of the messages they send and the meanings they construct" (Schön, 1990, p7).
In describing the dynamic at play in a clinical interview, I hope to show that this mutually
guided inquiry, or design transaction, between a child and a researcher is conductive to
learning (Reddy, 1993).
To illustrate my point, I present situations in which children are invited to explore a world,
keep track of their explorations, and build comprehensive descriptions, for themselves and for
others. I stress the importance of “indirect” approaches to teaching, and multiple approaches
to—and descriptions of—a phenomenon as two keys to learning. To conclude, I discuss some
limitations inherent in the clinical setting (dyadic transaction) and I suggest that some
additional features be taken into account in the design of environments that foster selfdirected or collaborative learning. Features include: A multiplicity of voices, distributed
cognitive resources, and “augmented” conversations. Adding players to the game helps
generate, negotiate, and integrate varying perspectives. Pooling “hidden” or distributed
resources adds value to what individuals can do alone. Augmenting conversations by means
of “taken as shared” external forms (objects and spaces) facilitates the exploration,
expression, and exchange of thoughts and feelings, otherwise intangible.

2. Background
As a researcher in developmental psychology, my purpose has always been to gain insight
into children’s thinking. I was interested in what children like, do, and think at different ages,
or stages. I tried to capture the "hidden coherence" behind a child's thinking (third person
ascription), as well as the meaning that she herself attributes to her activities and to the world
around her (first person ascription). Last but not least, I wanted to probe the fragility or
robustness of children's views, and understand the conditions under which children were more
likely to hold onto their current believes, or let go of them (Ackermann, 1991).
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I was trained to use the clinical interview as a method to gain insights into children’s minds.
Yet, in doing so, I soon realized, I ended up stretching and transforming the mind I wanted to
observe —as well as my own mind! In other words, the technique I used to reveal a child's
spoken and unspoken world views turned out to be an excellent vehicle for learning, for both
participants: I learned something about the child, while the child learned something about the
phenomenon under study—and about me. We both learned a great deal about what it takes to
sustain an enjoyable and fruitful conversation.
As mentioned before, the clinical interview is a dual and asymmetrical transaction. It involves
a researcher conversing and playing with a child about a phenomenon that should be
intriguing to both, even if initially suggested by the researcher. The researcher designs a
game-like setting in order to elicit and reveal a child's interest and thinking, and the child
plays the game insofar as something seems exciting about the game to be played. No
common goals have been set. Each party enters the game for different motives.
A closer look into the nature of the game shows that for the clinical setting to "work" at all,
some mutual agreement—or contract— needs to develop along the way. Such an agreement
does not require a match of motives or views between the players. What is needed, instead, is
a consensus, or a consensual validation, through echoe-ing/ questioning/ checking/adjusting
the level of interest, understanding and engagement of the interlocutor. So, even if the
relation is asymmetric—in that each player enters the game for different reasons—playing the
game successfully requires a genuine interest on part of each player to at least pursue the
"journey together" (mutual engagement and willingness to play together).
What makes the clinical setting most relevant to learning is not merely the conversation about
some puzzling phenomenon, but the mutual engagement in the act of uncovering a puzzling
phenomenon through the joint exploration of differing perspectives. The playing around is as
important as the talking about. Before I illustrate my point with a few examples, let me first
describe the clinical transaction in more detail.
An important aspect is that the clinician's job does not begin with an informal interview. The
clinician first sets the stage in which the "playing around" and the “talking about” will take
place. And to do so, s/he designs a setting, a game of some sort, that is both intriguing, and
meaningful to the child. The game can be a language game or a concept design game
(Habraken, 1993). It can take the form of a puzzle, a mechanical gadget, or a computer-based
microworld. Once the game is designed, the clinician "guides the child through the problem,
while, at the same time, being guided by the child's own approach " (Piaget, 1963, p. 1-23).
It is not easy to teach someone to become a good clinician. A few golden rules are
nonetheless worth mentioning.

3. What Does a Clinician Do?
A clinician doesn’t teach or attempt to pull a child’ views toward the view of an expert, in a
more or less subtle fashion. Nor is the purpose to judge or evaluate a child's performance by
comparing it with the performances of other children who might come up with a "right"
answer. If a child "makes an error"—which is to say if a child approaches a problem in a way
different from adults or older children—the goal of the clinician is to understand the
originality of that reasoning. Her purpose is to capture its underlying coherence and to probe
its robustness, or fragility, in a variety of contexts. Note that as the clinical interview
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techniques evolved (within the Piaget school) verbal exchanges have been increasingly
complemented by other means for expressing and negotiating ideas.
What a clinician typically does in order to capture children's understandings of a situation is
first—and foremost—to listen. When s/he intervenes, s/he can:
• Vary the constraints of the situation (i.e., "oh I see! What if we changed this to that?")
• Vary the lens, or reframe a problem (i,e, ‘let’s move to the other side and see it from there)
• Invite the child to make guesses (anticipate) and express guesses in various ways (i.e.
"What do you think may happen? Can you show me? Tell? Make a drawing?")
• Have the child probe her guesses experimentally (i.e., "Let's try! and see what happens!")
• Have the child speak to why a given guess was confirmed or infirmed (i.e., "Did you
expect what happened? What did actually happen? How comes? Can you tell? Show?")
• Offer counter-suggestions (i.e., "Another child I saw yesterday thought that...? Do you
think this makes any sense?").
• Have the child formulate her views to others, possibly younger children, what Gordon Pask
calls "teach back". (i.e., "Pretend you are the teacher, how would you explain X to a
younger child?"). Or, to have the child design a setting that would help a younger child
understand something.
Provided it is well conducted, the clinical interview gives both the child and the adult a
chance to learn quite a bit as a result of the interaction. What the experimenter learns is to
invent / design on-the-fly, a series of questions and derived experiments (variations) as a way
to uncover many "hidden cognitive events." And what the child learns (if willing to enter the
game) is to explore a phenomenon, to probe and express ideas about this phenomenon with
someone genuinely interested in the child's views, or to share what he or she does and thinks.
Both participants learn through a shared game of framing and re-framing a problem, of
considering alternative views, of modifying constraints, of shifting stories, and of switching
roles. Both learn because a space has been opened for exploring and expressing ideas through
different media, for different purposes, from different viewpoints.
In Gordon Pask's words: “Whatever the apparatus may be, it is jointly perceived by the
participants and is open to shared manipulation. The experimenter poses problems. The
respondent replies either verbally, or by manipulating the artefact... The respondent
sometimes appeals for help, and in this case, the experimenter might perform a demonstration
or point out a principle, or suggest some way in which the artefact could be modified” (Pask,
1976, p.3).

4. From language Game to Design Game — Example
To illustrate my point, I present a series of experimental settings we designed at the
University of Geneva in 1982-83 to study children’s spatial representations. In spite of the
obvious limitations of these settings [they were meant for research] I hope to show that much
learning can occur, almost incidentally, as a chid and an experimenter meander through a
phenomenon in a playful / conversational manner. All situations dealt with the building and
interpreting of notations, or instructions, for (from) oneself and for (from) others.
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I focus on the evolving design of variations around an original theme rather than on the
results.
4.1.

Taking notes for oneself

A first experiment, by Annette Karmiloff-Smith (1979), laid the ground for further
investigation by our group [students and researchers] on children's spatial notations. Children,
age 7 to 11, were given a toy territory in the form of a roll of wrapping paper.
On the inside of the roll is drawn a long curvy road with forks, dead ends, and a series of
landmarks. The roll is quite long, which suggests the need to take notes, and has this
particularity that it curls up at both ends as one moves through the “territory”. Children are
asked to drive a toy-car from a starting point (at one end of the roll) to a destination (at the
other end), which requires quite a bit of trial-and-error since the “driver” never sees more than
a tiny segment of the “road” around the toy-car.
While finding their way through the territory, children are invited to take notes so that next
time they pass they will be able to get through successfully in one trial. Karmiloff-Smith
analyzed children's spontaneous notations and, above all, the modifications that children
introduce to their notations during the course of a session. She came up with five types of
notational systems: figural representations, figural schematizations, analogical abstractions,
non-analogical abstractions, and linguistic notations (Karmiloff-Smith, 1979).
4.2.

Taking notes for others

A first variation of the experiment was to ask children to take notes not just for themselves,
but for others: Take notes so that another child who is only given the starting point could find
her way by using your instructions. Results show that children, prior to age 6, do not make a
clear distinction between taking notes for themselves and for others. While they acknowledge
that others won’t be able to understand their notes (correct diagnosis), they don’t know how to
fix them to afford interpretation (no treatment).
4.3.

The reverse path

A second addition to the experiment, suggested by Daniele Maurice, was to ask children how
they could modify their instructions so that they —or someone else— could easily find their
way back from the goal to the starting point. This addition was introduced to understand how
children deal with spatial reversibility: It leads to the realization that all "left-right"
instructions have to be reversed. Another solution to the problem is to write a meta-instruction
to systematically invert all lefts to right, and vice-versa. Needless to say that the achievement
of this reversibility is a lengthy construct.
4.4.

Giving instructions through different media

A third addition to the initial experiment was to ask children to communicate their
instructions through different media. In a series of experiments designed in collaboration with
Chantal Giddey and Delphine Piguet (unpublished papers, 1983), we suggested that children,
ages 5 to 12, use either a telephone, a letter, or a telegram. These variations showed useful in
helping us understand how children modify their instructions according to the constraints
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proper to each medium. They helped children become aware of different requests associated
with each medium.
4.5.

More?

More additions could be made to this evolving repertoire, such as: See how other children
could read the first child's instructions, have them discuss what they find clear or obscure in
the received instructions, and see how the new team (of readers and producers) could jointly
improve the notations….
4.6.

Related experiments

Many similar experiments have been conducted in researching the development of notational
system, in other domains. At MIT, Jeanne Bamberger studied children's spontaneous
productions of musical notations (Bamberger, 1980). Children were asked to play a tune or a
rhythm, and to put on paper what they did so that they —or someone else— could replay the
tune or rhythm the next day. Children were also asked to decipher notes produced by other
children, and to let them know if their notes were not "readable".

5. From Concept Games to "Microworlds" — Example
5.1.

Instant modelling in "microworlds"

"Microworlds" offers a simulation environment, or dynamic modelling kit, in which children
are encouraged to learn through exploring a world by giving instructions to one or several
computational entities, called turtles (Papert, 1980). The turtles can be thought of as
“avatars”. In playing with Logo-Turtles, the children themselves become designers [they
make things] and teachers [they explain things to others], two useful strategies for acquiring
knowledge. More to the point, in playing with Logo-Turtles, the children can try out things
and receive a step-by-step feedback that allows them to modify their views, or descriptions, as
they move along. In a computational microworld, the clinician disappears behind the stage!
5.2.

Driving turtles

In Turtle Geometry, children give instructions to a robot or screen turtle that executes their
orders by drawing figures on the floor or on a computer screen. The instructions are given in a
language understandable by the computer. In addition to working at the computer, many
children enjoy to play games where they first act out the trajectories that they are going to
teach the turtle. "Becoming the turtle” allows them to make use of the practical knowledge
about their own navigation in space as an initiation to teaching it. Note that "Playing turtle"
could also mean telling someone else, say an actor who is willing to play robot, how to "walk"
a given figure, by executing instructions. Obviously, giving instructions to an intelligent other
that pretends to be rigid as a robot is different from giving instructions to a computer.
Requirements as to how explicit one should be vary greatly.
Many more variations around “playing turtle” can be imagined to enrich the “conversation”.
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6. Lessons Learned
A rich learning environment is one that offers the freedom for genuine exploration, reflection,
expression, and negotiation, while at the same time providing help and support, when needed.
Needless to say, it is not easy to decide how much freedom or guidance makes for a nurturing
yet challenging learning experience. And different people need different kinds of feedback, at
different times, in different situations!
A good clinician, like a good teacher, is someone who masters the art of providing the "right"
amount of elbowroom in each singular case.
To conclude, it is safe to say that a clinical setting can be a rich learning environment if the
clinician knows how to engage learners, sustains their interest, and appreciates the
constructive role of personal discovery and appropriation.
A good clinician recognizes a child's’ work and achievements for what they are and not
merely for what they ought to be—or could be — from an adult-expert's standpoint: She
knows how to build on the children’s strengths from within. Through joint exploration of
intriguing ideas, she invites her young partners to take risks on safe and playful ground. She
teaches them indirectly so that they can learn by themselves. The guided tour she proposes is
non intrusive and offers alternative ways, and the children do the rest. By "do the rest" I mean
that this dance in-and-around a problem will allow children to stretch their initial views of the
world as far as they can naturally grow, under optimal conditions.
6.1.

Limits of conversational techniques

The clinical interview, as a research method, is different from its use in therapy or education.
Yet, for the sake of argument, I suggest to momentarily suspend these distinctions and to
focus on what characterizes almost any form of one-to-one transaction between a mentor and
a child.
A first characteristic is the built-in asymmetry of the transaction, since one player appears to
"know more" than the other, or is more experienced. This asymmetry raises the questions of
how to handle inequalities in such a way as to open possibilities for all involved to grow.
In a therapeutic or educational setting the purpose of the expert is, if I may oversimplify, to
help patients—or learners—overcome some currently "limiting" view by reframing a problem
in ways that may give them new insights. In a research setting, this goal is not at the centre of
concerns, but occurs as a side effect. In all cases, manipulation can occur if the coach, tutor,
mentor, researcher, or therapist sustains dependencies instead of letting others in ("irrational
authority," in the words of Eric Fromm). My purpose here is not to give prescriptions on how
much advice, help, questioning, criticism, or encouragement a "helper" should give to their
"helpees" in order to empower them. Instead, I suggest that allowing more voices to join into
the game provides greater elbowroom for learners, and increased autonomy for all involved.
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6.2.

Breaking loose the dual ttransaction

I borrow the notion of "extended clinical setting" from Eleonor Duckworth who used it in an
address at the AERA Conference (See Duckworth, AERA, 1991), and I wish to give my own
twist on its significance: The extended clinical setting is to the one-to-one setting what an
extended family is to a single parent!
The main advantage of an extended family over a nuclear one is that children can choose to
whom they want to speak, depending on what and how much they want to know, at a given
time. Each family member has her own perspectives, obsessions, and idiosyncrasies. Each
"knows" how to engage children in different ways, and respond to their mood swings and
changes in interests. The child can use this diversity to explore different horizons. She can
“become” a poet or a scientist, a planner or a tinkerer, depending on whom she plays with.
She can choose to remain enchanted by a phenomenon, to unpack its magic, to figure out
things by herself, or to ask for explanations, depending on her interlocutor’s inclinations. In
an extended family, it is more likely that someone is there to address current preferences. All
the child has to learn is who to talk to, when! And this, I claim, is precisely what kids are so
good at — probably because they are more dependent upon others than adults. Kids learn a
great deal by simply choosing the right interlocutor at the right time, to tell them what — and
how much — they want to know at any given time.
6.3.

Augmented conversations

Our purpose is to imagine and design learning environments in which the children themselves
can imagine and design in. And we wish they were engaging enough to hold different kinds of
learners' attention and yet diligent enough to let each design and monitor their own journeys.
As Piaget said: "Each time when you explain something to a child, you prevent her from
discovering it." Yet at the same time, each time you fail to give wanted-for-help when needed,
you prevent her from getting more deeply involved. One way of assuring retroactive guidance
is to invent mechanisms that support comprehension monitoring. Taking notes and building
shared forms (objects-to-think-with) are good warrants for keeping track of things, mediating
exchanges, and “freezing” ephemeral moments into tangible episodes that can be revisited,
reorganized, recomposed at will.
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