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LET'S TAKE A LOOK

at what and how we do

as RESEARCHERS
interested in TEACHING
and LEARNING.




Conversation between pre-service Teacher
and Noa (7 year-old, 1st grade)

1.T.: Can you count to 10?

2.N.: Yes.1,2,3,4,5,6,7, 8,
9,10.

5.T.: What is the biggest
number you can think of?

6. N.: Million.

7.T.: What happens when we
add one to the million?




Million and one.
Is it bigger than million?
Yes.

So what is the biggest
number?

Two millions.

And if we add one
to the two millions?

It’'s more than two
millions.

So can we arrive at the
biggest number?




Yes.

Let’s assume that googol
is the biggest number.
Can we add one to
googol?

Yes. There are numbers

bigger than googol.

So what is the biggest
number?

Thereis no such
number!




Why there is no
biggest number?

Because there is
always a number

which is bigger than
that?




Interpreting
The Biggest Number episode

« Noa held * The teacher

corrected the
misconception
by exposing
Noa to a
cognitive
conflict

a misconception
about number




Questions remain open:

 Why doesn’t Noa change her
answer the first time she
encounters contradiction?

 When she corrects her answer,
why isn’t she certain of it?

- and besides, why the disparaging
“misconceptions”? And how do
we find it?




 The teacher
corrected the
misconception

onception

and besides, what is this
“misconception” and
where do we find it?




THESIS

As people of education, we tend to
USE TOO MANY WORDS and to use
some others in UNHELPFUL WAYS.

By CHANGING OUR WAYS OF
TALKING we can improve our ability
to see, to understand, and to act for
the benefit of the educated.




Plan of this talk

A. The metaphor of objectin
educational discourse

its origins and its perils

. Disobjectifying educational
discourse

how it can be done and whatwe
gainfrom it
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Metaphors

« What are they?

Implants from another
discourse

« Where do we find them?

Everywhere (poetry, research)




Metaphors in research




More about metaphors

 Why do we need metaphors in
research?

They make it possible for us to

think about Unfamiliar phenomena,
thus creating new knowledge




Learning paradox

 to undets

Metaphors
help us out!

Metaphor: using
the familiar to talk
about unfamiliar




More about metaphors

 Why do we need metaphors in
research?

They make it possible for us to
think about unfamiliar
phenomena, thus creating new
knowledge

But they also have traps:

for example, they may bring
unhelpful entailments




On one ubiquitous
metaphor:




knowledge




Objectifying
metaphor:

using a symbol
(word) as if it
signified an
“objectively”
exiting object




objectifying
often involves

e REIFICATION
transition
from the

talk about

processes
to talk
about
objects




qooooooooon - dooooood

Speaking on PROCESS on OBJECTS

In most arithmetic tests student P has

P scored below average discalculia

The car INOVES fast The car moves
with high Velocity

Tamtinking | Irevethough




objectifying
often involves

e REIFICATION e ALIENATION
transition de-personalization

of the talk -
from the (obliteration of the

talk about author) — the claims
processes about the existence of
to talk the objects are
about formulated as if they
objects had no human author




qooooooooon - dooooood

Speaking on PROCESS on OBJECTS

In most arithmetic tests studet P has )
P scored vt~ avarage discalculia
Sy g |

Who says
car moves
so? with high Velocity

Tamtinking ] _Irevethough




Advantages
of objectification in

maths & science



A gquestion

P * [fl have a set so that whenever |
reification count its elements | stop at the

makes word three,

mathematics and | have yet another set such
that whenever | count its
ma“ageable elements | stop at the word
(reduces “four”,

complexity) and if | put these two sets
the 'what the together,

follov. 1equali then
says? _
if | count the elements of the new

set, | will always stop at “seven”.




000000000000 oooooood.
What do we 9ain? (example: number)

“This set has five elements” vs.
“Whenever you count the elements
of this set, you stop at the number-
word ‘five’”’

There are many ‘“representations”
for numbers and many ways to
operate upon them

We can say “3+2=5 once and for
all, rather than saying “2 apples and
3 apples make 5 apples”, <2 fingers
and 3 fingers...” etc.




of objectification in
educational research
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Lack of operationality —some
consequences

inherent Imagine a physicist
ambigui and engineer using

the word force in
the use of differing ways!

word may var
across speakern
and situations




Think about the questions

o) “Can animails think?”
(Dennet)

o) “When does numerical
thinking hegin?” (Dehaene)

1 Ty — )

Can they be answered
without first saying what
IS meant by thinking &
numerical thinking?




Q0000oobooon oopooooo
in ed-research discourse:
What are itstraps?

unhelpful entailments

“acquirir - © _
- knowledge is out there and can

be transmitted / transferred
’ -one can re-build it single-
nandedly
 knowledge is commodity




Q0000oobooon oopooooo
in ed-research discourse:
What are itstraps?

unhelpful entailments

Phony causal explanations




The traps of objectifying metaphor in ed-research discourse

ooooooo o: Phony causal explanations

because
&

because
&

she acquired
the concept of
number”

he suffers
from
discalculia”




Time-honored dilemmas:
e transfer of learning

.(aons




Q00000000000 DODOpoon
ined- researcn IIISBIIIII'SE

we describe learning in
terms of what the

" learners don’t do rather
| than trying to notice and
\ explain what they do

Consequential omissions




Plan of this talk

A. The metaphorof objectin
educational discourse

its origins and.its perils

. Disobjectifying educational
discourse

how it can be done and what
itgives us




In case | don’t
have time to
tell.....

you may find
what is missing
in.....

THINKING AS
COMMUNICATING

HUMAN DEVELOPMENT, THE GROWTH
OF DISCOURSES, AND MATHEMATIZING




‘= Ohjectified vision of learning

Whatis it that changes
whenonelearns?

Jean Piaget: It's one’s
knowledge / concepts /

mental schemas
which one acquires/ constructs




Disohjectifying the
discourse on learning

Whatis it that changes
whenonelearns?

Lev Vygotsky:
the way one
does things




Examples of historically
established human
activities: 0000000,

qoooooon, ooooooo,
quaoood, ooodod/aoodd
aoad. ..




Individualization:
Huoaooiodod o
qotet goodod: o

0 todooooood

U0 0 ooood oot

U0 0o

~

ol
slished
things




SO.....

o arithmetic
Is a discourse - a particular
historically established form of

activity of communicating

* learning about numbers
is individualization of this

discourse




and what_aboqt
arithmetic thinking?

Already included!

Human thinking
= individualized form of

communication

(not necessarily verbal or audible)







Disobjectified interpretation of
The Biggest Number episode

 Noa and the  Thereisa
teacher are using communicational
number words in conflict between
different ways Noa and the
teacher




The Teacher thinks
about number as OBJECT

» Whatis the biggest » Whatis the biggest
number (you can think animal (you can think
of) ? of)?

» What happens when « What happens if we try
we add one to the to cross-bread
million? elephant and giraffe?

« Can we add one to « Can we cross-bread
googol? elephant and giraffe?




Noa's and Teacher’'s conceptions of number - comparison

Teacher: Objectified Noa: Unobjectified

* Number: * Number:
an object, external a word
to the discourse

 Example:  Example:
one hundred ten, hundred,
twenty two million

* Bigger number: * Bigger number:
corresponds to a appears later in the
bigger quantity number sequence




Gonflict: cognitive vs. communicational

cognitive communicational

The conflict is two discourses
between:

Role in indispensable
learning: for learning

How is it by effort to

resolved? und.erstand
choices of

another person




What is the payoff of throwing away
objectifying words (misconception)?

Previously

We also start to think
differently about
teaching — e.g. we start
appreciating rituals







We began with the
THESIS

As people of edugmtion, we tend to
lise 100 many and to use
some others i Jful ways.

| hope to have
convinced you




