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My talk is about teachers, using technology to teach and learn mathematics. In
the original title, | mentioned ‘ordinary teachers’ , that is to say that | am
interested here by teachers using technology in ‘ordinary conditions’, not in the
frame of experimental projects.

The goal is to look at what they really expect of technology and how its impacts
upon their classroom activity.

Observations from GUPTEN research
studies

GUPTEN (Genéses d’'Usages professionnels
des Technologies par les enseignants)
Gaps
Strong institutional demand/
few uses
Potentialities/
actual uses by teachers
Teacher expectations/
actual carrying-out of the lesson in the

room
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These questions come from observations we did in a French research group
whose name is GUPTEn

We worked observing teachers with diverse methodologies and we observed a
series of Gaps.

We observed first a gap between

In some parts of the French curriculum there are strong institutional demands
towards technology use, but, as international studies like PISA show, students
rarely mention having used technology in the classroom.

In some parts of the French curriculum it is even compulsory, especially for pre
service teachers and at examination like the baccalaureate. There is there a new
gap as uses prepared by the teachers appear to be deceiving in comparison to
the potentialities of technology emphasised by research studies and innovating
projects.

When we looked more closely to classroom uses, another gap appeared. It
appeared that the carrying-out of the lesson in the classroom was often different
from what teachers had expected.

Very frequently, we observed Episodes where teachers seem to be quite
uncertain of how to carry out the lesson and had to improvise.







Frameworks

Teachers’ expectations with regard to
technology
“a practitioner model of the use of technology
to support mathematics teaching and
learning” (Ruthven and Hennessy 2002)
Complexity and uncertainty of teachers’
activity involving classroom use of
— technology
Saxe’s cultural perspective (the four
parameters model) (Monaghan 2005)
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| will use two different frameworks
One to consider teachers’ expectations with regard to technology

“a practitioner model of the use of technology to support mathematics
teaching and learning” (Ruthven and Hennessy 2002)

And the other to address the complexity and uncertainty of teachers’ activity
involving classroom use of technology

Saxe'’s cultural perspective (the four parameters model) (Monaghan 2005)

I will briefly describe these models, and then come to the experimental
part made of two case studies and to perspectives.

A practitioner model

Enhancing | Assisting | | Facilitating Accentuating 1. Direct effect
Ambience | Tinkering Routine Features of technology
A A A

A

2. Consequences
on classroom

activity
H \4 ) y
[ Intensifying Effecting Activity | |Establishing ideas 3. Teachle rs
Engagement gengra_
aspirations
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Ruthven and Hennessy built this model from interviews they conducted with English mathematics teachers. These were
not individual interviews but collective discussions in mathematics departments leaded by the researchers about what is
for these teachers a successful use of technology.

From the script of the interviews, Ruthven and Hennessy determined ten themes and they organised these themes in
three levels.

The first level is the reasons for success directly following technology use.

There is a better ambience because students generally like working in pairs on a computer, for instance, it makes
experimental approaches possible, routine tasks are facilitated...

The second level are the consequences of technology contribution to the classroom activity. Because...

At the third level, we find what seems more like teachers’ general aspirations or conditions that might favour students
learning.

Teachers always want students to engage more, in a more effective activity, and also that student retain better the ideas
which the lesson is about.

The links between themes were established by a statistical procedure . Links are between the themes that appear
together more often in the same teacher’ statements

Alleviating Restraints Allége les contraintes

Assisting Tinkering aide rexploration

Improving Motivation Améliore la motivation

Facilitating Routine Facilite les taches routiniéres

Met I’accent sur les caractéristiques Accentuating Features
Effecting Activity Activité plus efficace

Establishing ideas Acquisition des notions

Raising Attention Renforce I’attention

Enhancing Ambience Améliore 'ambiance

Intensifying EngagementEngagement intensifié

In order to develop a better understanding of the appropriation of new technologies by classroom teachers, we undertook
a study in Cambridge during the year 2000. This study investigated teachers’ ideas about their own experience of
successful classroom use of computer-based tools and resources (Ruthven & Hennessy, 2002).

Teacher accounts were ellcned through focus group interviews |nv0IV|ng mathematics departments in secondary schools.
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Saxe’s cultural perspective

Goals are emergent phenomena, shifting and taking new
forms as individuals use their knowledge and skills alone
and in interaction with others to organize their immediate
contexts (Saxe,1991)

Activity Structure: \
Prior Conventions
Understanding @

Social /
MFTEn m nteraction
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In a paper in the IJCML, Monaghan proposed to use Saxe’s cultural perspective to address the
complexity of classroom practises with technology as a whole

He said that it was a way to consider the many factors influencing this activity and also to give
account of what | called episodes of uncertainty and ifiprovisation.

Here the notion of efiergent goal

and the four parameters playing a role in the emergence and managmemt of the goals.

Activity structure. Monaghan considers here the way teachers organize their classes and prepare
students’ tasks, and the decisions they take relatively to their role and activity as well as those of
the students: he observed that the tasks and cycles of these lessons varied considerably across
teachers and, in most cases, varied over time, technology tasks being ‘unsafe’ as compared to
usual tasks.

Conventions — artefacts: while recognizing that Mathematics teaching involves many cultural
artefacts including systems of convention and notations, Monaghan privileges software and
written resources in the study of teacher activity in technology-based lessons, considering that the
way a software transforms mathematics is an important concern for a teacher and also that the
shift towards technology use brings him/her to widely re-evaluate the content of his/her written
material as well as the way they use it.

Social interactions: Monaghan observed a variety of ways in which technology affected social
interactions in observed classrooms. Although technology lessons were notable for their diversity,
most changes appeared in relationship with specific constraints and did not denote a clear
developmental path towards adopting new roles.

Prior understandings: For Monaghan, mathematics teachers’ ‘prior understandings’ of learning
and teaching incorporate a range of beliefs and professional knowledge. Beliefs are globally
independent of whether or not the lesson uses technology and were not reconsidered. In contrast,
teachers’ knowledge of their teaching, generally tacit in ordinary lessons, had to be rethought
deeply in order to incorporate technology use.

Case study 1 (Caliksan’s thesis)

Dynamic geometry at middle school level
strong institutional demand
many resources
difficulties to maintain attention and motivation
Questions
— potentialities versus teacher’s expectations
teacher’s expectations and classroom activity

\ G, 4 http://ib.lagrange.free.fr/site

The two case studies come from doctoral theses | supervised.

The first one is from Nuray Caliksan’s thesis and we submitted a paper together to the
RdM journal

It concerns Dynamic geometry at middle school level
The context is of
strong institutional demand

many resources should help the teacher but it is also a context where
teachers feel often uneasy to teach because of difficulties to maintain
students’s attention and motivation

The Questions are about the discrepancies between
potentialities of technology and teacher’s expectations
teacher’s expectations and the actual classroom activity




Case study 2 (Ozdemir’s thesis)

Spreadsheet at upper secondary level
Non scientific students
New curriculum
Spreadsheet compulsory
Questions and hypotheses
Teachers’ understanding of the curriculum
— Emerging goals in teachers’ classroom activity
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Case study 2 comes from Ozdemir's thesis. A paper has been submitted together to EDUC and should then appear soon.

It is about spreadsheet at upper secondary level

The context is a curriculum for non scientific students that makes spreadsheet
compulsory

And the Questions and hypotheses are about
Teachers’ understanding of the curriculum
Emerging goals in teachers’ classroom activity

Case Study 1: Potentialities of
technology and teacher expectations

Successive gaps between

the potential of Dynamic Geometry as seen
by research

curriculum

textbooks

teachers’ view
Teacher activity
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In case study 1, Nuray Calkstan studied
Successive gaps between
the potential of Dynamic Geometry as seen by research
curriculum
textbooks
teachers’ view
And she also observed the classroom activity of a panel of teachers
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Dynamic Geometry in research

Classroom activities’ organization
for a productive use of DG

Lab Activities
Individual writing {

Collective Discussion

(Falcade R., Laborde C.,
Mariotti M. A. 2007)

@FTEn . w

Another important condition that we found in research studies is how classroom activities should be organized. For
instance Falcade R., Laborde C.,

and Mariotti used Dynamic Geomtry to develop students’ understanding of functions and they insist
on thre important types of uses that should be coordinated,

One is in the computer lab, students working in pairs on a task,
The second is indivisual writing, possibly using the computer to check some functionning
Ans the third is classroom discussion where a videoprojector can be used.

http://jb.lagrange.free.fr/site

Lab Activities.

Students are placed in pairs and given tasks to be carried out in Cabri (DGE), where the use of specific Cabri tools is
promoted. This type of activity is generally used at the beginning of a unit of the sequence. As explained in the following,
particular situations can be designed within a DGE to foster the emergence of meanings of covariation and dependency
in relation to the use of particular tools and the generation of signs. Working in pairs at the computer certainly promotes
social exchange, accompanied by words, sketches, gestures and the like.

Individual writing.

Students are involved individually in different semiotic activities, most of which concern written productions. For instance,
after Lab Activities, students are asked to write individual reports at home on their own experience and reflections,
including doubts and questions which have arisen. They also have to write their own version of the final shared
mathematical formulation of the main conclusions coming from a collective discussion. All these activities are centred on
semiotic processes, i.e. the production and elaboration of signs, related to the previous activities with tools. Although the
social interchange during Lab activities or the following collective discussions also involve semiotic processes, this type
of activity differs in that it requires a personal contribution in order to produce written signs, which by their very nature
start to be detached from the contingency of the situated action. Because of their nature, written signs (in particular
words) can be shared, differently from other signs, like gestures. For this very reason they may be used in collective
discussions, where they may evolve.

Collective Discussion.

The whole class is involved in a collective discourse, usually started by the teacher, explicitly formulating the theme of the
discussion. Collective discussions play an essential part in teaching and learning and constitute the core of the semiotic
process on which teaching/learning is based. The whole class is engaged in a mathematical discourse: for instance, after
problem-solving sessions, the various solutions are discussed collectively, but it may also happen that students’ written
texts or other texts are collectlvely analysed, commented on, elaborated. Very often, and sometimes explicitly, they are
real mathematical discussions (Bartolini Bussi 1998), in the sense that their main characteristic is the cognitive dialectic,
promoted by the
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Dynamic geometry in Textbooks

Discrepancies with the curriculum
less than 5% of the tasks involve Dynamic
Geometry

topics like 3D geometry where DG use is
encouraged by the curriculum overlooked by
textbooks

@FTEn . w

Caliskstan made a comprehensive study of textbooks for the middle school with
regard to Dynamic geometry and she found first a discrepancy with the
curriculum. While the curriculum says that DG can be used for most tasks as well
as paper/pencil, only 5% of the geometric tasks tasks involved Dynamic
Geometry.

And also there was some subjects like 3D geometry that the curriculum specially
emphasised as interesting for the use of Dynamic geomtry software and for
which textbooks did not mention its use.

http://jb.lagrange.free.fr/site

This is for us an indication that integrating DG, as recommended by the
curriculum is not so easy because textbooks authors find dificulties to propose
tasks that the teachers could really put into opération.

14




Dynamic Geometry in Textbooks

Discrepancies with research:
Tasks separate construction and dragging
creating constructions, typically reproducing a figure

dragging objects typically to recognize invariant
properties

emphasize on measure
Two separate type of uses
In a computer room (student + computer +worksheet)
—_ DG= Environment for student autonomous working
In a ordinary classroom with a videoprojector
DG= A tool for the teacher to illustrate a lesson

A\, 4 http://ib.lagrange.free.fr/site

These were also clear discrepancies with research.
First, tasks separated construction and dragging

Task for creating constructions were typically reproducing a paper pencil
figure

Tasks involving dragging objects typically aimed to recognize invariant
properties

And alos ther was a emphasize on measure in invaraint properties, for
instance invaraince of rations in the thoerems of the parallels.

Then textbooks separated two types of uses
In a computer room (student + computer +worksheet)
DG= Environment for student autonomous working
In a ordinary classroom with a videoprojector
DG= A tool for the teacher to illustrate a lesson

Because textbooks influence teachers’ practices, but also are influenced
by what is possible in teachers’ practice? It was For us it was an indication
that there could be a distance between these practices and what research
studies found necessary for a successful use of DG.

DG= Environment for student
autonomous work

Anne (teaches at 7th grade)
Positive towards technology
speed and accuracy of drawings by students

no mistakes confusing perpendicular bisector
(‘médiatrice’ in French) and median in a

triangle
dragging= students experiencing an invariant
property

4 YuerEn m
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N. Caliksan also observed teachers. She had difficulties to find teachers using

dynamc geometry and who accepted that a phD student observe their classroom.

She had nevertheless a panel of five teachers in three schools that were not
ordinary teachers in the sense of randomly chosen teachers, but rather
experienced teachers with some contact with groups of research and action.

Two teachers in this panel developed uses in computers labs, what we called
above GD Environment for student autonomous work.

Anne was one of them. She taught at 7th grade and she was positive towards
technology. Especially, she saw advantage in GD use like

speed and accuracy of drawings by students

no mistakes confusing words for instance perpendicular bisector
(‘médiatrice’ in French) and median in a triangle

To her, dragging was a means for students to experience an invariant
property.

16




A typical situation: the

circumcircle of a triangle

Create a triangle AB C

Create a free point O

Create three circles centred in O passing by A, B, C
What can you say of these circles ?

Create the perpendicular bisector of segment AB.
Put O on this line

What do you observe?

Write a program to construct the circumcircle of a
triangle

@FTEH : w

This is task that Anne proposed in her 7th grade class. The objective was to
introduce students to the topic of the circumcircle of a triangle and more precisely
that they understand the position of the circumcenter and find a paper pencil
construction..

Students had to

Create a triangle AB C

Create a free point O

Create three circles centred in O passing by A, B, C

They should then observe that the circles are different, because point O is
randomly positioned.

Then Anne do not ask her students to find experimentally some position
where two or three circles could be the same.

She directly asks to

Draw the perpendicular bisector of segment AB.
And to Drag O on this line

And to observe that the two circles passing by A and B are the same.

http://jb.lagrange.free.fr/site

At the end, she does not ask for a hard construction and to verify by
dragging, but to write a program of construction from the guided tasks they
did before.

17

Analysis

A “soft construction” strategy,

adapted by the teacher into a
construction-observation task.
Final product: a paper-pencil construction.

Students had much difficulty when operating
the software

@FTEH : w

. In our understanding, Anne transformed a problem of soft construction into a
series of tasks that should lead students to a paper pencil construction.
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She separeted Creating and dragging objects, thus loosing the challenging
aspects of the problem.

The observation showed that students actually had much difficulties when
operating the software, not understanding for instance that the three circles had
to be named and how. Anne tried to help them individually, but there was much
disturbance the task was prepared for just half of a 50mn session, and few
students could actually make sense of the observation.

18




Anne’s expectations towards technology

Enhancing [ } [Facilita}ting}
Ambience Routine<-

1. Properties of

technology
$_ levi i 2. Effect on
LDl A eviating classroom
Motivation Restraints activity
Intensifying 3. Teachers
s Engagement gen'era!
aspirations
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This is how we use Ruthven and Hennessy’s model to give account of Anne’s
expectations towards technology.

From her declarations about the advantages of using DG, we retain some of the
themes of the model.

She insisted that students would work better in the computer lab, then their
motivation, which was one of her great concern, would improve.

Easy construction would help students to go faster in the task.
ANd the two lines of themes would converge towards intensified engagement.
Really for Anne, student’s engagment in the task is condition for learning.

But, as | said before, all of Anne’s expectations did not really happen in the
classroom. Routine was not really facilitated. Then for Anne there was a danger
that students did not fully engage in the task. That is why she devoted most of
her time and energy to help individually students in their constructions.

19

DG= a tool for the teacher to
illustrate a lesson

Bruno (teaches at 8th grade)

Positive towards technology
Helps to visualize dynamically
Easy construction
Easy measurements

Tried to use GD in a computer room
— much work for him

little gain for the students

need for worksheets to guide students

@FTEH : w
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Now this is the case of another teacher, Bruno that systematically developped
the use of DG as a tool to illustrate a lesson.

He was also positive towards technology and partocularly stressed that
Helps to visualize dynamically
Easy construction
Easy measurements

He said he Tried to use GD in a computer room
much work for him
little gain for the students
He would have needed worksheets to strictly guide students

20




Dynamic Geometry + A typical situation: the triangle

Videoprojector inequality

Nearly all geometry lessons A triangle ABC

The teacher AB=5cm, AC=3cm
activates the computer What can be the length of BC?
shows various configurations First phase:

Students Students try do draw a triangle on paper
answer guestions Five subsequent phases with GD:

— copy the configurations on paper — Five possible configurations

A statement written on the blackboard
Conclusion (the inequality)

4 YuerEn m 4 YuerEn m
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This is how he used DG the triangle inequality is the theorem stating that for any triangle, the length of a

given side must be less than or equal to the sum of the other two sides but greater
than or equal to the difference between the two sides.

21




Bruno’s screen and blackboard

r:8.71

r<?2
r=2
2<r<8

@B - E
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Analysis

the students do not understand the relationship
between the problem and the visualisation (no point
C on the screen, but a point M moving on the line AB,
C can be | or J or no point)

they see that the different cases correspond to r<2,
r=2, 2<r<8, r=8, r>8 but they do not put these facts in
relationship with properties of the lengths of the
triangle.

— They see other properties, not important for the
teacher: for instance, in the case 2<r<8, they see two
points | and J symmetrical with regard to the line AC
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L’enseignant tente de préparer I’écriture de I’inégalité triangulaire par une
réflexion sur les longueurs 2 cm et 8 cm : « Bien, alors maintenant, il va falloir
réfléchir et se demander, pourquoi 2 cm, pourquoi 8 cm ? ». Les éléves n’apportent
pas de réponses. Bruno déplace alors le point M a I’écran de fagon a obtenir un
triangle et repose la méme question en sollicitant une analyse de la figure. Mais cette
analyse n’est pas facile, car ni le rayon r, ni le point C n’apparaissent explicitement
sur la figure. En effet, C peut étre en | ou J lorsqu’ils existent, et les éléves sont
attirés par la symétrie des deux solutions. lls ne voient pas que r représente la
distance BC, ni comment les valeurs limites de r dépendent des données AB et AC.
IIs semblent désorientés d’autant que, plutdt que de souligner les relations
géométriques (AB = AC + BC ou BC = AB + AC dans les cas limites), Bruno insiste
sur les relations arithmétiques (2 =5 - 3,

8 =5+ 3). Il finit par écrire :

si 2 <r <8 deux triangles ABI ABJ, r correspond au coté [BC]

ona5-3<BC<5+3

puis AB-AC<BC<AB+AC

24




Bruno’s expectations

Facilitating | | Accentuating 1. Properties of
Routine Features technology
Raisi 2. Effect on
) | e
activity

e Establishing ideas 3. Bruno’s
aspiration
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This is RH model for Bruno. DG certainly helps to facilitate constructions, to put
the focus on relevant features of the situation. Students are attentive, but it does
not really help to establish the relevant ideas of the situation.

Bruno is then disapointed.

25

Teachers’ expectations
versus actual carrying out

DG= Environment for student autonomous working DG= A tool for the teacher to
illustrate

Enhancing Facilitating —
Ambience RoUtine Famhtgtmg
¢ Routine

Accentuating
Features

Alleviating

Improving isi
rovil ; Raisin
m Restraints Attelnltlc?n
b S
©

Intensifying
Engagement Establishing ideas

Two different conditions for students’ conceptualization favoured by DG:
Anne: students concentrate in a task,
Bruno: students have a good visualization of math properties

@FTEH : w

This is a summary of the analysis. The two types of use that we pointed out in the
textbooks’ analysis correspond to two different systems of expectations and
finally at two different conditions for students’ conceptualisation favoured by DG
in teachers’ view:
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For Anne: students should concentrate in a task to learn something

For Bruno: students should have a good visualization of math properties in order
to retain the main ideas.

These views are of course connected to conditions in which they teach and how
they see their students.
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Case study 2: Emerging goals in
teachers’ classroom activity

French curriculum for upper secondary non-scientific
classes

recommends involving “mathematics use visible in
society”

systematically proposes to put all the items into
operation on a spreadsheet

does not recommend the study of the spreadsheet for
itself, but as means for exploring and solving problems.

Topic
study of linear and exponential sequences deriving from
the focus on “visible mathematics”.
study “types of progression” from examples of situations
without the mathematical apparatus of sequences,
but with the help of the spreadsheet

A YUPTEn.
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The context for the second case study is the new French curriculum for upper
secondary non-scientific classes existing since the year 2000. It is intended for
students more attracted by literature and arts than science, and who generally
experienced difficulties in mathematics. It aims to strengthen mathematical basic
knowledge by favouring modelling, interpreting and criticizing varied information.
It recommends involving “mathematics use visible in society” that is to say
graphs, tables, percentages... It “systematically proposes to put all the items into
operation on a spreadsheet”. It does not recommend the study of the
spreadsheet for itself, but as means for exploring and solving problems.

Erdogan focused on lessons about linear and exponential sequences. In the
curriculum, this topic derives from the focus on “visible mathematics”. Students
are supposed to study “types of progression” from examples of situations without
the mathematical apparatus of sequences, but with the help of the spreadsheet.

As a difference with other courses where most teachers ignore curricular
recommendation about technology, spreadsheet's use cannot be avoided
because of the national evaluation —the baccalaureate- whose texts are written in
order that candidates could not succeed without spreadsheet knowledge.

27
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The case of Charlotte

A very experienced teacher

That ensured us that difficulties would not
come from poor classroom preparation and
management.

Representative of a majority of teachers who
teach these classes

because of the curriculum’s demands
rather than because they like technology.
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Among the teachers that Erdogan observed in these classes we selected
one - Charlotte

She was a very experienced teacher, she taught these classes
for 30 years, and she had to adapt her teaching to the new
curriculum although the thought that technology would not give
great help.

That ensured us that difficulties would not come from
poor classroom preparation and management.

Representative of a majority of teachers who teach these
classes

because of the curriculum’s demands
rather than because they like technology.
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The four parameter model

Activity structure
Math then spreadsheet
/s A

/ eries of closed question
1 \

X

Prior Understanding Conventions-Artefacts
New curriculum does 4 Applying math knowledge
not change the with the spreadsheet
content. N
Spreadsheet use to
motivate students \ /

Vd

Social Interactions
Between herself and a single studen

Checking answers
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This is how we can see Charlotte with the help of the The four parameters
model

- Activity Structures. Charlotte devoted three weeks to sequences which is
not much with regard to the currciulum’s demamds. Charlotte’s structure
was simple: the notion of sequence was presented to the students the first
week, then arithmetical sequences the second, and geometrical
sequences the third. This structure is not consistent with the curriculum,
since the study of situations and the notion of progression should be
privileged.

The course was two hours per week, one in whole class and one in half
class. Teachers had to decide how to use them. Charlotte taught the
whole class in an ordinary classroom and the half class in a computer
room. In both classes, whole class sessions were devoted to the
presentation of the mathematical content and half class sessions to
“applications” with the spreadsheet. Charlotte’s students worked
individually following a worksheet.

- Conventions - artefacts: We consider here the spreadsheet whose use is
compulsory in this course and the written material that teachers prepared
for the students. In the whole class hour Charlotte’s students had to work
on paper-pencil. In half-class it was clear that they had to work on the
spreadsheet: Charlotte’s worksheets were really specific about this use,
referring to cells and formulas.

- Social Interactions:. Charlotte’s interactions with students were similar in
the computer and in the ordinary room. These interactions were very
frequent and generally between herself and a single student.

- Prior Understandings: In Charlotte’s view, technology was introduced in
this course in order that students learn about spreadsheets. For her,
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M write in cell B3 and fill down to obtain the values

@FTEH : w

A B c

1 lans versement  total
- 2 0 100
A piece of a lesson [:] 1 ]
4 2
5 3
Sabine has just been born. Her grandmother
opens a credit account for her, makes a first 100 Students .
€ deposit and decides to make each year a new Launch directly the
deposit of the same amount plus the double of spreadsheet

Sabine’s age. .
g Enter the values in

a. starting with u0 = 100, compute by hand the each cell
money that Sabine’s grandmother will deposit on Try formula 1) and 2)

the account but reluctant to use 3)
at year1:ul=...at year2 :u2=...

at year3:u3 =... at year4: ud =...

Two emergent goals:
Making the students
use the spreadsheet
as a calculation tool

b. Which of the following formulas should we

of the sequence?

1) =B2 + 2*A3 2)=B2 +2
3) = $B$2+ 2*A3 Making the students
use absolute reference
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This is an exampleof a task for the first lesson about sequences:

Question a in exercise 1 (“birthday” situation), gave priority to the mathematical notion of
sequence and notation and privileged by hand calculation in the understanding of the
situation. In question b, a table and three formulas were provided, and students had only
to “press buttons” to complete the electronic sheet. The first formula, although congruent
to the definition, does not work, because of the filling down functioning. The second
formula is recursive, and then not congruent to the definition, and it works. The third
formula corrects the first by way of an absolute reference to the initial deposit.

This is how things happenned in the classroom

Students
Launched directly the spreadsheet
Entered the values in each cell one hundred and two in cell B2,
one hundred and four in cell B3, etc..

Going to question 2 they tried formula 1) thqt did not work
Without reflecting more they tried formula 2.
Then they passed to the next question without trying formula 3

Charlotte was first satisfied to see the right numbers in the cell, then she became
aware that students did not enter a formula and she seemed quite surprised. She
then devoted a number of individual interactions with the students to prompt them
to enter formulas and fill down the sheet.

This was the first emergent goal:

Making the students use the spreadsheet as a calculation tool

She was again surprised that students did not try the third formula and she also
prompted them individually for that: second emergent goal
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