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Abstract: The use of technology becomes an important didactical 
resource for communication in the mathematics classroom. In our 
paper, we will present the Internet project CAMI that allows 
schoolchildren from New Brunswick, Canada, to get access to a 
bank of rich mathematical problems, send their solutions 
electronically and get a personal comment from university students. 
The didactical potential of the CAMI Virtual Community will be 
discussed.  
 
Kurzreferat: Die Nutzung von Technologie wird eine wichtige 
didaktische Kommunikationsressource im Mathematikunterricht. In 
unserem Artikel stellen wir ein Internet-Projekt namens CAMI vor, 
welches Schulkindern aus dem kanadischen New Brunswick einen 
Zugang zu einer Aufgabendatenbank ermöglicht, wobei sie ihre 
Lösungen elektronisch versenden können und einen persönlichen 
Kommentar von Universitätsstudenten zurückbekommen. Ein 
didaktisches Potential der virtuellen CAMI-Gemeinschaft wird 
diskutiert. 
   

ZDM-Classification: D30, R20, U70 

  
1. Introduction 
Every Monday, starting in September and continuing through 
the school year, until the middle of May, many New 
Brunswick (a Canadian Atlantic Province) francophone 
schoolchildren from Kindergarten to grade 12 rush to their 
computer labs and type www.umoncton.ca/cami or open their 
personal e-mail boxes. But why are they so impatient?  What 
is actually CAMI?  
 
CAMI (a French abbreviation for Chantier d’Apprentissages 
Mathématiques Interactifs) is a mathematical communication 
between schoolchildren and pre-service teachers in which 
schoolchildren are invited to solve some mathematical 
problems that are being posted on the Internet site (using a 
model of the Problem of the Week of the MathForum, at 
mathforum.org) and to submit their solutions electronically. 
University students then evaluate each solution and send a 
personal comment to each child. A general comment on the 
problem with samples of interesting solutions and names of 
children that succeeded appears on the WEB site two weeks 
after the problem is posted.   
 
In our paper, we will do a reflective didactical analysis of 
this project. We will start with the history of the project, 
looking closely at its functioning, and analyzing its 
underlying pedagogical principles.  
 

In the second part of our paper, we will discuss several 
examples of mathematical activities that are initiated by 
CAMI. Finally, we will present findings from surveys 
conducted among participants of CAMI.  In our conclusion, 
we will present several topics for further research and 
development related to the role the CAMI could play in 
mathematics teaching and learning and in teacher training. 
 
 2. Historical and pedagogical context   
The francophone minority living in Canadian Atlantic 
provinces faces many educational issues related to school 
management, curriculum development, teacher training, 
and collaboration with parents. Despite a big territory and 
dispersed population living mainly in rural areas, the 
community tries to keep its cultural identity and tradition of 
the past while looking for a bright future for the new 
generations. The Internet plays an important unifying role, 
allowing people to have access to French language 
resources and communicate with other members of the 
community. It is not by chance that New Brunswick is the 
first Canadian province to install a high-speed Internet 
access in all its schools.  
 
Another issue is related to the lack of educational resources 
in the French language, due partly to the small population 
and connected costs of printed materials, so the province is 
forced to implement textbooks coming from other 
provinces, mainly from Quebec. Facing so many 
challenges, the local educators undertook tremendous 
efforts to modernize the school system. In the year 2000 
when the project CAMI made its first appearance, the 
results of a PISA 2000 study showing New Brunswick 
schoolchildren lagging behind their peers from other 
Canadian provinces in math, science and reading 
(www.pisa.gc.ca/) were not yet published, but the 
francophone sector started the implementation of a new 
curriculum in all the subjects.     
 
The last five years were marked by a profound shift of New 
Brunswick’s francophone school system toward new 
teaching and learning paradigms along with other Canadian 
provinces. Under strong influence of NCTM standards 
from one side, and new didactical approaches based on 
competencies from another side, the new mathematics 
curriculum puts emphasis on communication, use of 
technology and critical thinking in a genuine problem-
solving environment (MENB, 2003). Aiming to meet the 
educational needs of all students, a new reform tries to find 
an appropriate didactical response to different challenges of 
the modern mathematics classroom.        
 
In order to contribute to the desired changes, new learning 
and teaching environments have been created. They are 
grounded on the ideas of communication, collaboration and 
differentiation.    
 



ZDM 2005 Vol. 37 (3) Analyses 
 

 179 

The Internet-based project CAMI is one of the didactical 
resources that have been developed to motivate school 
students K-12 to solve challenging problems, and thus 
contribute to the deepening of their understanding of 
mathematical concepts and the improvement of their abilities 
to reason and to communicate mathematically. Pursuing a 
long-time tradition of mathematicians to challenge each other 
with hard problems by exchanging with letters using mail, it 
turned to be a valuable example of meaningful integration of 
technology in a mathematics classroom of the 21st century.  
 
The fruit of a close collaboration between the university 
(Université de Moncton, professor Nancy Vézina, now at the 
University of Ottawa) and the school district (District 
scolaire 1, NB, director of Education Maurice Langlais), the 
project has three original goals: 1) be a tool to help 
francophone schoolchildren develop problem-solving and 
communication abilities; 2) be a tool for pre-service teacher 
training in math education helping students to learn how to 
integrate technology in a math classroom, how to evaluate a 
solution of mathematical problem in a formative way, and 
how to understand children’s mathematical reasoning and 
ideas beyond it; 3) be a resource for teacher in the school 
system. (Vézina & Langlais, 2002).       
 
The communication is thus the first stone of the CAMI 
pedagogy. As mentioned by Pugalee (2001), when students 
are given an opportunity to communicate mathematical ideas, 
they have to mobilize their genuine thinking resources and 
cognitive abilities essential for the development of 
mathematical thinking. It is important that these resources be 
authentic and make sense to the children. As shown by 
Kouba, Cezikturk, Sherwood and Ho (www.te-
mat.org/kouba/), the use of context in mathematics helps to 
improve students’ ability to demonstrate their understanding 
of mathematics and to facilitate the development of greater 
understanding of mathematical principles.  
 
Several studies conducted in the past five years showed the 
importance of giving young children access to powerful 
mathematical ideas (Perry & Dockett, 2002; Solomonj, 2001). 
These studies stress that the student’s knowledge of 
mathematics is formed of internal networks of 
representations. The understanding of mathematics requires 
these representations be interlinked through structured 
coherent networks (Hiebert & Carpenter, 1992). 
 
This understanding happens when the learners face a 
meaningful problem allowing them to build necessary links 
and connections making sense of mathematical knowledge. 
Therefore, it is not surprising that the new curriculum in New 
Brunswick gives a central place to problem solving. It helps 
schoolchildren to get access to mathematical concepts and 
develop necessary thinking tools in order to realize their full 
potential (MENB, 2003).  
 

In the new didactical paradigm called socio-constructivism, 
the teaching and the learning are not considered anymore 
as two distinct processes but as one complex process of 
teaching / learning in which the role of two parties (teacher 
– student) is essentially modified. Thus, in this process, the 
teacher and the student share the responsibility of 
interactions on knowledge inside the problem situations 
(situations-problèmes) proposed by the teacher (Jonnaert & 
Borght, 2003). 
 
At the same time, the teaching task becomes more complex 
and illustrates the paradox of devolution of situations 
(Brousseau, 1998) in which the teacher is obliged to teach 
everything necessary about the knowledge, has to tell the 
students how to solve the problems, without giving them a 
chance to make choices, trials and errors in order to modify 
their own knowledge. Thus, the teachers risk missing their 
chances to ensure learning results for their pupils.    
  
Moreover, to access the superior level of their 
understanding of mathematics, the students need to 
reorganize their knowledge. But we cannot just tell the 
students how to reorganize their knowledge but also 
engage them in new situation problem, preparing ourselves 
for any kind of difficulties and obstacles and helping the 
students to overcome them (Sierpinska, 1994).  
 
In her model for the development of mathematically 
promising children, Sheffield (1999) opted for the use of 
multi-dimension tasks within the scope of heuristic and 
open model which would contribute to the development of 
abilities to create, make links, investigate, communicate, 
and evaluate.  
 
Briefly saying, in order to succeed in teaching mathematics, 
it is necessary to create a good equilibrium between the 
routine and well-structured tasks, and those more creative 
and innovative. The students need to create a solid 
repertoire of positive experiences in problem solving, 
which would allow them to develop their self-confidence 
and potential (Klein, 2003).   
 
At the same time, the results of recent researches show 
numerous difficulties for students facing mathematical 
problems. The negative attitude of the students towards 
problem solving is demonstrated in their different ways of 
avoiding it. In his analysis of impact of self-regulation 
capacities in problem solving, Focant (2003) observed that 
some 10-year-old students, upon seeing a long-word 
problem, demonstrate fear and incapacity (Oh, it’s problem 
solving. I am no good at this.).  Others demonstrate their 
dissatisfaction by making noise or trying to discuss other 
subjects. Afterward, they proceed with a too rapid and 
superficial treatment of the task (Oh, it’s easy, I understood, 
I got the answer) by doing an incoherent operation with 
data.    
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Our school practice delivers other evidence that students are 
not motivated enough to resolve mathematic problems 
because of their lack of success. Consequently, the system of 
preparation of teachers has the same negative attitude with 
university students, which completes the circle.  
 
At the same time, while some children are struggling with 
mathematics, others might loose interest in mathematics 
because they are not challenged enough (Tempest, 1974).  At 
the same time, the research shows that all children are eager 
to learn more and are able to learn more. One of our study 
conducted in a Montreal–based private elementary school, 
proved to be another case showing that an appropriate 
challenge can, not only foster a development of mathematical 
potential in gifted students in early grades, but it could also 
be beneficial for all students (Freiman, 2003; 2004). 
 
Many authors demonstrate a need for more challenging 
curriculum not only for the mathematically talented, but for a 
larger population of schoolchildren. Sheffield (1999) calls 
these children ‘mathematically promising’ and argues that a 
challenging program may also introduce them to the joys and 
frustrations of thinking deeply about a wide range of original, 
open-ended, or complex problems that encourage them to 
respond creatively in ways that are original, fluent, flexible, 
and elegant (Sheffield, 1999). 
 
Several recent reflective studies of new teaching and learning 
virtual environments that started to appear on the wave of 
growing technology used in schools report a positive effect 
on the pupils’ motivation toward mathematics. For example, 
the NRICH Project (www.nrich.math.org) was created in 
1996 with the original idea to provide the brightest students 
with the enriched resources on-line that are not available 
otherwise in schools. In their framework for Mathematical 
Enrichment, the authors of the project share their research 
findings: 1) such on-line resources are not suitable solely for 
the most able but have something to offer pupils of nearly all 
abilities, 2) enrichment is not only an issue of content but a 
teaching approach that offers opportunities for exploration, 
discovery and communication, and 3) effective mediation 
offers a key to unlock the barriers to engagement and 
learning (Piggot, 2004).           
 
Seeing a problem-solving communication process as a 
teaching approach brings yet another dimension to such 
projects. The project of Solving Mathematical Problems 
within a Virtual Environment has been started by a group of 
educators from several Quebec universities (Charbonneau, 
2000). It promotes a connection between teacher training 
programs and schools, setting up a virtual bank of 
mathematical problems and a computer environment for 
discussion and communication.  
 
The evolution of information and communication 
technologies (ICT), and specifically the beginning of the  
Internet era, has truly transformed the field of education. The 

emergence of new possibilities to access the knowledge 
and to diffuse the knowledge has considerably changed the 
means of teaching and learning. In fact, the knowledge is 
acquired more and more in an interactive manner. The four 
walls of the classroom do not limit the process of learning 
anymore. The teacher’s role is being progressively 
transformed. But the potential advantages of these 
technologies can only be used if the university professors 
are conscious of their importance (Karsenti, Brodeur, 
Deaudelin, Larose & Tardif, 2002) and incorporate them 
adequately in their pedagogical practice. It is a matter of 
real integration of these technologies in the future teachers’ 
education by presenting those types of tools, resources and 
methods offering solutions better adapted to the needs of 
actual learning by the students.  
  
An example of pedagogically powerful virtual environment 
has been created within the project MathForum. It is built 
on the idea of interaction between members of a virtual 
community that interact around the services and resources 
participants generate together. These interactions provide a 
basis for participant knowledge building about 
mathematics, pedagogy, and/or technology. The 
interactions also contribute to what might be described as a 
MathForum culture that encourages collaboration on 
problem posing and problem solving (Renninger & Shumar, 
2002).     
 
 
The CAMI virtual learning community can be seen as 
another example of fruitful collaboration between schools 
and university that promotes changes in motivation and 
attitudes toward mathematics through the use of problem 
solving, communication and the use of technology. In the 
next section, we will examine closely the structure of the 
CAMI project as a virtual community, as a bank of 
challenging problems and as a user-friendly computer 
environment. We will also discuss a research context that is 
being set up in order to measure the impact of CAMI on 
different categories of participants.    
 
 
3. Structure of the CAMI environment  
Let’s examine in more detail the structure of the CAMI 
virtual environment and its research potential. 
  
3.1 CAMI: A virtual community  
Since the beginning of the project in the year 2000, during 
30 weeks through the school year, 4 new mathematical 
problems are being posted every Monday on the Internet 
site www.umoncton.ca/cami and everybody is free to solve 
any problem and to submit a solution electronically via an 
e-form CAMI or simply by sending an e-mail. This initial 
step in the CAMI communication is very simple. At the 
same time, it creates a web of communication involving 
thousands of participants: school and university students, 
university instructors and pre- and in-service school 
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teachers, educational administrators and parents, actually 
everybody who wants to join the CAMI community.    
 
The CAMI virtual community is built upon few basic 
principles: 
 

• Friendly welcome: Every student from Kindergarten 
to Grade 12 is welcome to join the community at 
any time; it is free of charge and obligation. 

• Math challenge: Everyone can submit a solution to 
any challenging math problem and send it to our 
CAMI team.  

• Formative feedback: School students who send their 
solution get a personal comment from a university 
student; this comment is always positive and 
encouraging; it aims to encourage each participant 
to be persistent and continue to participate.   

• Variety: The CAMI environment is open to a 
variety of styles and strategies; we try to understand 
different ways of thinking. 

• Open communication: Communication is a vehicle 
of the community as it promotes knowledge sharing 
and knowledge building through collaboration and 
discussion.  

 
3.2 CAMI: A bank of challenging problems.  
In our choice of challenging problems for the CAMI database, 
we follow several criteria preferring the use of open-ended 
problems that are often imbedded in a real-life context 
(problem situation) with a challenging mathematical 
component allowing participants to construct mathematical 
knowledge through communication. All problems are split 
into 4 categories (levels of difficulty): Apprenti, Technicien, 
Ingénieur and Expert. We do not relate each level to a 
specific school grade – everybody can try any problem – but 
our experience shows that Apprenti problems are appropriate 
to K-2 students, Technicien–to Grades 3-5 students, 
Ingénieur–to Grades 6-8 students, and Expert–to Grades 9-
12 students. The problems of the Apprenti category are 
authentic and they are created by Nancy Vézina, one of 
CAMI’s co-founders (see Figure 1). Other problems are 
chosen with a friendly permission from the MathForum from 
their Problems of the Week (PoW) bank, translated and 
adapted to the New Brunswick curriculum.  The choice of 
problems is made in order to cover a variety of topics: 
numbers and operations, patterns and relationships, shapes 
and space, statistics and probability – four main content 
domains of the New Brunswick K-12 math curriculum.  
 
The problem has several of the features mentioned above. It 
is accessible to very young children due to their small 
number, but might be a good challenge to the older ones. It 
uses a real-life context familiar to all students. It is open to 
various interpretations and different strategies. It is related to 
the school curriculum (numbers and operations, patterns and 
relationships) setting challenges that go beyond usual school 
routine.  

 
138.  Tout le monde à bord ! 
Monsieur Gaston est chauffeur d’autobus depuis 
maintenant 20 ans.  Chaque matin, il conduit 45 
enfants en toute sécurité à l’école du quartier.   
 
Habituellement, il doit 
effectuer plusieurs arrêts 
pour remplir l’autobus.  
En sachant que le 
nombre d’enfants à chaque arrêt est différent, 
peux-tu trouver le nombre d’enfants qui montent 
dans l’autobus si Monsieur Gaston effectue 8 
arrêts ? 
 
N’oublie pas d’expliquer ta démarche et ta 
solution à l’aide de phrases complètes. 
 
(English translation): Mr. Gaston has been a bus 
driver for the past 20 years. Every morning he 
brings 45 students safely to the local school. 
Usually, he makes several stops to pick up all the 
children. Knowing that the number of children is 
different at each stop, can you find the number of 
pupils boarding the bus if Mr. Gaston stops 8 times? 

 
 
 
Figure 1: A problem from the Apprenti category 
 
 
It appeals to many competences related to the reading 
comprehension, extracting mathematical structures, 
constructing a mathematical model, reasoning and 
communication to explain how and why the chosen 
strategy works. For example, students have to go through 
the text extracting important data and relationships. They 
have to understand that 20 years of driver’s experience do 
not have any link to the question of the problem (one can 
remember here a well-known problem of the Captain’s age 
(L’âge du capitaine, Baruk, 1985).  
 
Some children would just think that 45 is already the right 
answer (number of children on board). Others would miss 
an important component of the problem, the number of 
children at each stop. Finally, they have to develop a 
plausible strategy, go through the process of problem 
solving and reflect on the result and the method of solution. 
At this very last stage, the ability to communicate 
mathematically is being challenged because all students 
have to develop their own language of communication 
knowing that someone else will read it. 
 
3.3 CAMI: A user-friendly computer environment 
The structure of the Internet site is very simple. The 
starting page (see Figure 2) gives a short presentation of 
the project. 



Analyses ZDM 2005 Vol. 37 (3) 
 

  182 

 

 
 
Figure 2: CAMI main menu 
 
Three main menu items invite you to solve one of four 
problems of the week (Problème de la semaine), to read the 
analysis of the previous problem (Solution du dernier 
problème), and to search in the archive (Problèmes archivés).  
 
For students, there is also a possibility to play games through 
several links to other sites (Jeux et liens), for teachers there is 
a teacher corner (Information pour les enseignantes et et 
enseignants). One of the last two items directs to the list of  
 all contributors to the project (team members, university 
students, consultants, programmers and sponsors 
(Remerciements), another provides visitors with the 
necessary technical information (Information technique).     
 
The same menu appears on all the screens in the same place 
making navigation easy and user-friendly (see Figure 3).   
 

 
 
Figure 3: Problem of the week 
 
3.4 CAMI: A research context  
The research component of CAMI was not pre-dominant in 
the first years of its existence. The authors of the project 
conceived it just as an additional resource in mathematics 

education for teachers, university students and 
schoolchildren. In time we realized that the project went 
beyond its original goals and needs to be more closely 
examined from the researchers point of view.  
 
The analysis using questionnaires conducted by the CAMI 
team among members of the CAMI community in 2001 
(one year after its creation), showed that the site is 
overwhelmingly welcomed from each category of 
participants. Vézina and Langlais (2002) stated that 
schoolchildren manifest their interest in solving CAMI 
problems, teachers find the resource appropriate for 
children and help to increase their motivation to learn 
mathematics and solve mathematical problems. The 
university students are also favorable to the project meeting 
their needs in understanding the role of technology in the 
mathematics classroom, in learning about formative 
methods of evaluation of children’s mathematical problem- 
solving competence, and in understanding children’s 
mathematical reasoning and communication.         
 
According to the E-stat visitor monitoring system 
(www.estat.com), the number of visits to the CAMI site 
constantly grows, as does the number of solutions 
submitted electronically to our database. The geography of 
participants is also expending, new schools from New 
Brunswick and other Canadian provinces discover CAMI 
and join in the community. It is difficult to evaluate the 
exact number of CAMI users because many schools use the 
site without sending solutions. We know that some 
solutions come from home (they arrive when the schools 
are closed), but we do not know whether it was an initiative 
of parents, of children themselves, or if it was a teacher’s 
assignment for homework.  
 
Our conversation with teachers and school administrators 
helps us to learn the existence of mini-CAMI communities 
when teachers give problems to students via Internet and 
children send their solution to the teachers e-mail address. 
Some teachers make children invent their own problems, 
post them on the school WEB site and organize a peer 
evaluation of solutions. One teacher told us that CAMI is 
her main resource for meaningful problem situations so she 
constructs her whole teaching based on CAMI problems 
that allow her to cover all curriculums.  
 
The CAMI might also become a part of outreach 
mathematical activities. For example, The New Brunswick 
School District 9 is organizing once a year a Mathematical 
night bringing together approximately 150 youngsters from 
a dozen local schools to spend a whole night in various 
mathematics competitions, and CAMI is part of these 
activities.  In fact, the phenomenal growing popularity of 
the project makes CAMI a more attractive object of 
research.         
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It is well known that projects like CAMI have a particular 
place in educational research because of their complexity and 
lack of appropriate research tools. We are only in the 
exploratory phase of the research trying to develop an 
appropriate theoretical framework and methodology. In our 
work, we are inspired by new paradigms in educational 
research such as action research, collaborative research and 
research development (see, for example, Anadon, 2001). In 
this article, we are focusing mostly on the description of how 
the CAMI works and analyze feedback from two groups of 
participants, schoolchildren and university students with the 
help of questionnaires.  
 
We try to answer the question of what role the CAMI plays 
for both groups of participants and what are possible 
advantages and disadvantages of such a project. Our findings 
have to be considered in the context of the CAMI community 
and cannot be generalized for a larger population of teachers 
and learners. This represents a substantial limit of our 
research.       
 
 
4. Mathematical communication on CAMI   
As it was mentioned in previous parts, the CAMI project 
initiates and promotes a communication between 
schoolchildren, mostly from public French schools in New 
Brunswick and university students enrolled in mathematics 
education courses at the Université de Moncton.  Every week, 
the CAMI team receives on average 200 solutions from 
individuals, groups or classes. Each solution is being 
evaluated by a university student. In a personal comment sent 
to the school, university students try to understand children 
reasoning, thanking everyone for participation, analyzing 
forces and difficulties, giving formative advice about quality 
of the process of solution and clarity of communication, 
always encouraging children to come back and solve more 
problems.  The comment is then being sent by e-mail.    
 
Within a mathematics education course, each university 
student, in a team with other students, conducts a project 
related to CAMI. For example, in the 2004 fall semester, 
nearly 100 students evaluated up to 10 solutions each. They 
also determined if the solution (and the name of the author) 
could be mentioned as a correct one and if the solution itself 
was worth being published on the site.  In the second part of 
their work, university students had to visit one school of their 
choice and present a project to one class organizing 
children’s work in a computer lab. This part of the work 
allows the university students to get a direct contact with the 
children and learn how this resource can be used in the 
mathematics classroom.   At the end of the semester, each 
team writes a reflective analysis of their work.  
 
Let’s analyze an example of child–student interaction using 
the bus problem presented in Figure 1. The child’s solution 
(translated from French) is the following: 
 

I just did a table to determine the number of children who 
got on the bus at each stop. 
 
Number of stops:        1  2  3  4  5  6  7  8  
Number of children:  5  7  9 11 1 2  6  4 
 
The 1st stop has 5 students, the 2nd has 7 students, the 3rd 
has 9, the 4th has 11, the 5th has 1, the 6th has 2, the 7th has 
6, the 8th has 4.  
 
Here is what a university student wrote to the child: 
 
Hi, Martin! (All names have been changed to preserve 
anonymity) 
 
Thanks for your participation to the problem, everyone on 
board from the CAMI project. Super! You solved the 
problem successfully and gave a good explanation. Your 
solution is clear and easy to understand. Do you think 
there might be some other solution to it? I give you a 
challenge to find other solutions. Excellent work, Martin, 
see you next time! 
 
The student’s message meets the objectives of the 
formative feedback. It’s positive, it tells clearly the result, 
it gives important clues of how to improve it and it invites 
children to come back.    
 
Let’s consider another solution, which is not as perfect as 
the first one: 
 
The number of students that Mr. Gaston has is 45, because 
it stops 8 times and because it is said that he takes 45 
children on board.     
 
In the personal comment the university student wrote: 
 
Hi, Josée! 
 
Thanks for your participation in the CAMI problem of the 
week. You found an answer which is correct but not exact. 
It is good that you explained your solution in a full 
sentence. Super! But next time, read carefully the text of 
the problem in order to understand what is asked of you. 
This time, the question was to tell how many children there 
were at each stop and not the total of children in the bus. 
You can follow my clue and try to solve the problem again. 
Good luck and have a great week!  
 
In this comment, we see that despite the fact the child’s 
answer was not exact, the student tries to evaluate the 
child’s effort in a positive way, providing additional clues 
that might help to understand the problem. It encourages 
the child to persist and to find a plausible solution.  
 
In all, there were 210 solutions to the problem number 138 
“Tout le monde à bord!” submitted to the CAMI, 112 of 
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which were evaluated as correct, and 15 of them were chosen 
by university students as interesting ones. When we look 
closer at strategies used by children in these samples, we can 
see that most of them leave traces of systematical work. For 
example, one solution starts with 2 children on the first stop, 
then goes with 3 on the next one and so on until you have to 
jump by two making a total of 45 (2-3-4-5-6-7-8-10). It is not 
clear why the child starts with 2, but most probably interprets 
the question to find how many children board the bus as a 
condition that their number has to be greater than 1. The 
strategy is interesting because if we follow a ‘+1’ pattern, it 
guarantees that no number comes twice.   
 
Another interesting strategy was to go backwards, starting 
with 45 and then subtract consequentially different numbers 
until it reaches 0.  
 
The next example shows how within an open-ended task, the 
child can invent her own ingenious way to solve a problem:  
first she starts by adding natural numbers (1, 2, 3 and so on) 
and stops at 8 checking for the sum – 36. Then she realizes 
that there is still a difference of 9 from the total of 45. So she 
decides to replace 8 with 8+9 which makes 17 the number of 
children at the last stop.  
 
In brief, we can state that the CAMI environment allows 
children to create their solutions in a variety of ways using 
different strategies and communication tools. They 
demonstrate different reasoning skills and mathematical 
abilities. What all the children have in common, is that they 
become part of a community that welcomes all participants 
and tries to keep them evolved in rich math activities as long 
as possible.  
 
In the next section, we will present preliminary results of our 
exploratory study conducted in 2004-2005 in order to 
understand the impact of CAMI on both school and 
university groups of participants. 
 
 
5. Results from the survey 
The survey conducted in March-May 2004 has been 
separated in two parts. First, we elaborated and put on our 
site a survey for schoolchildren. Secondly, we conducted a 
survey among university students enrolled in our math 
education courses. Both surveys were anonymous. The 
participation of schoolchildren was voluntary; they could fill 
in an electronic form and submit it to us. At the same time, 
we asked all university students (from the K-8 program) who 
were present during the class to answer the questionnaires 
that were distributed in a paper form. Students had about 20 
minutes to answer it. We got overall 96 responses from 
children and 66 from university students.  
In this section, we will share some of our findings from the 
survey that help to get insight into the role of CAMI for both 
groups of participants, schoolchildren and university students.  
 

5.1 Findings from children’s responses 
A survey conducted with one hundred francophone 
students using the CAMI site allowed us to collect data 
presented in this analysis. The survey took place in April 
2004. We evaluated around 96 participants of which 63% 
were girls. The age of the participants varied between 8 and 
14+; 16% of the participants said they were between 8 and 
10, and 56% between 11 and 13, and 28% said they were 
14 and over.   
 
Most of the respondents were doing problems from 
categories Apprenti and Technicien (69%). To the question 
“What do you think about the problems of the CAMI site?” 
27% of the students answered “Very interesting,” 52% 
answered “Quite interesting,” and 10% answered “Very 
annoying.”  Thus, in general, the students appreciate the 
idea of the CAMI site and find its content interesting and at 
the right difficulty level. Also, 47% of them find the 
interface of the site “Attractive” and 48% “Quite 
attractive.” 
 
To the question “How did suggestions sent in messages 
help you to improve your problem-solving strategies?” 
19% of the students answered “Very much,” 40% answered 
“Somewhat,” 33% answered “A little bit,” and 8% 
answered “Not at all.”  Regarding the question “The use of 
CAMI site, did it help you to improve your abilities in 
problem-solving?” 20% of the students answered “Very 
much,” 46% answered “Somewhat,” 26% answered “A 
little bit,” and 8% answered “Not at all.” 
 
These results allow us to answer favorably to the first 
question, which was to determine if the CAMI site helps to 
improve pupils’ abilities to solve mathematical problems 
and to increase their interest in mathematics.  Noting that 
88% of schoolchildren said that they would return to the 
CAMI next year.      
        
In an open question about CAMI, 27 of 96 schoolchildren 
gave an explanation of what they like in CAMI. Their 
answers confirm a positive attitude toward CAMI. Children 
are saying that they are good, interesting, amusing and 
enjoyable problems (8 children). The work with our 
problems helps them to learn how to solve problems and to 
improve math skills (2 answers). One child mentioned a 
good variety of problems. Four respondents like computer 
environment saying that CAMI is a good site, with nice 
colors; it allows them to use computers and Internet (4 
answers). Three respondents share their joy about CAMI 
(amusement, pleasure, fun), one child says that the work 
with CAMI makes a math class more interesting. Four 
children said they like games on the CAMI site. Finally, 
two more children said that everything on CAMI is good.          
 
5.2 Findings from the university students’ responses 
One of the important questions of this study was to verify if 
the site CAMI improves pre-service teachers’ 
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understanding of students’ needs. At least we can say that the 
majority of the students who participated in the survey 
recognized the positive impact and importance of the site for 
their education. The following are comments from students 
regarding the impact of CAMI on their learning:  
 

- I very much like this site for students. They can work 
by themselves and be valorized at the same time. In the 
classroom, the problems of the site will be able to serve 
as a “mise en situation” to introduce certain concepts. 

- Allows a teacher to incorporate ICT in mathematics.  
- Motivates students in their learning.  

- I think it allows the students to develop their abilities 
in mathematics, pushes the good students to go 
further, and a retroaction can help weaker students.  

- Shows a tool that we will be able to use in our 
classroom. 

- Allows thinking about students’ mathematical 
reasoning. 

 
Let’s look closer into the data from the closed questions.  
The first group of questions is related to the opinion of 
what this project gave to the student in term of the pre-
service teachers training program in math education.  

 
 
Items 

%  
Strongly 

agree  
(n = 66) 

%  
Partly 
agree  

(n = 66) 

%  
 Partly 

disagree 
(n = 66) 

%  
Strongly 
disagree 
(n = 66) 

% 
Do no 
know  

(n = 66) 
The project helps to understand the child’s reasoning  50 47 3 0 0 

The project helps to understand the process of problem 
solving  

35 62 3 0 0 

The project helps to understand the importance of 
communication in mathematics  

73 24 3 0 0 

The project helps to understand the new curriculum in 
New Brunswick 

15 26 46 11 2 

The project helps to improve my technique of formative 
evaluation in mathematics  

62 32 6 0 0 

The project allowed to review mathematical notions  45 27 13 3 2 

The project allowed to improve my math knowledge 39 34 19 5 3 

The project gave the idea of using computers in the 
mathematics classroom 

41 44 11 2 2 

It is worth it to continue to integrate the project in math 
education courses  

56 34 8 0 2 

 
Table 1: Results from the university students’ questionnaire (impact on their training) 
 
  
The data from Table 1 show that, in general, the university 
students agree (strongly or partly) that the project is useful 
for their math education training. If we combine both ‘agree’ 
columns, the total will vary from 73% (improving math 
knowledge) to 97% (process of problem solving). The only 
item that falls below this interval is related to the question of 
whether the project helps to understand the new curriculum 
(41%).  When we look at the first column (strongly agree), 
we can see that agreement with the better understanding of 
the importance of communication (75%) is significantly 

higher than other scores. The next items of this kind would 
be formative evaluation (62%) and understanding of 
schoolchildren’s reasoning (50%).  It is worth mentioning 
that 90% agree that we should continue to integrate the 
project into math education courses (56% strongly and 
34% partly).    
 
The second part of the questionnaire was asking university 
students’ opinion of what the project would give to the 
schoolchildren (see Table 2).   
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Items 

%  
Strongly 

agree  
(n = 66) 

% 
Partly 
agree  

(n = 66) 

%  
Partly 

disagree 
(n = 66) 

%  
Strongly 
disagree 
(n = 66) 

%  
Do no 
know  

(n = 66) 
The project increases interest in math  42 45 5 0 8 

The project increases motivation to solve mathematical 
problems   

45 47 2 0 6 

The project helps to improve math knowledge  44 51 3 0 2 

The project helps to develop competence in 
mathematical communication   

61 34 3 0 2 

The project helps to differentiate mathematics teaching  47 44 3 0 6 

The project helps to develop creativity  34 45 11 5 5 

The project favors the interdisciplinary links   55 32 10 0 3 

The project helps to develop computer skills   65 27 5 0 3 

Your comment is important for schoolchildren 79 19 0 0 2 

 
Table 2: Results from the university students’ questionnaire (impact on children learning) 
 
All the answers in this category show that university students 
agree (strongly or partly) that the project is beneficial to 
schoolchildren. With a combined score varying from 79% 
(creativity) to 98% (value of personal comment), they affirm 
that it increases motivation in mathematics in general and in 
problem solving in particular. The project helps to develop 
mathematical communication and creativity, improve 
mathematical knowledge and reinforce computer skills. It 
also strengthens interdisciplinary links. 
 
If we look closer at the first column (strongly agree), we can 
state that 79% of university students think that their work of 
writing a personal comment is important for schoolchildren. 
The next popular item is about developing computer skills 
(65%), competence in communication (61%) and 
interdisciplinary links (55%).     
 
Table 3 reflects students’ opinion related to a category of 
schoolchildren for which the project would be the most 
beneficial (they had to select appropriate categories).  
 
Categories Students 

(n = 66) 
Hyperactive  21 
Slow-working  25 
Having difficulties in math 31 
Able 46 
Average 21 
Weak 21 
 
Table 3: Student’s opinion regarding the impact of CAMI 

Upon students’ choice, the children that might benefit most 
from the project are mathematically able students (44 of 66 
answers), next come children having difficulties (31 of 66), 
and slow-working kids (25 of 66).  
 
The following section presents students’ opinion of what 
the project gives to the teachers (see Table 4). The data 
show that university students agree (mostly strongly) with 
percentages varying from 92% to 97% (for strongly agree – 
from 66% to 76%) on all items but one (following progress 
of schoolchildren). This remaining item shows rather 
reserved approval (72% for combined scores, but only 29% 
strongly agree). 
 
The last portion of items is related to the content of the site 
and to its functioning (see Table 5).  From these data, we 
learn that the structure, content and functioning of the 
Internet site CAMI is well appreciated by the university 
students. With combined scores of two agree columns 
varying from 75% to 95%, they approve strongly its 
facility to use (79%), functioning (77%) and attractiveness 
(68%). Regarding the content, there is a significant number 
of students that strongly agree that the site offers a good 
variety of problems (66%), the problems are affordable to 
children (62%), and the content corresponds to the 
curriculum (53%) and allows enriching it (43%). The item 
regarding the content reveals an important number of 
students that hesitate to evaluate them (8 to 15% choose the 
do not know option).  Answering the question of how to 
develop the site, 65% think that we should leave it like it is, 
26% think that we should modify it, 9% do not know or 
hesitate to answer.   
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Items 

%  
Strongly 

agree  
(n = 66) 

% 
Partly 
agree  

(n = 66) 

% 
Partly 

disagree 
(n = 66) 

%  
Strongly 
disagree 
(n = 66) 

% 
Do no 
know  

(n = 66) 
The site is a useful resource for math teachers   73 24 0 0 3 

The site provides an opportunity to integrate technology 
in the mathematics classroom  

76 16 3 0 5 

The project helps to differentiate teaching   66 27 2 0 5 

The project helps teachers to follow the students’ 
progress in math  

29 43 25 0 3 

The project gives teachers ideas for their math class 74 19 2 0 5 

 
Table 4: Results from the university students’ questionnaire (impact on teachers in the school system) 
 
 
 
Items 

% 
Strongly 

agree  
(n = 66) 

% 
Partly 
agree  

(n = 66) 

% 
 Partly 

disagree 
(n = 66) 

% 
Strongly 
disagree 
(n = 66) 

% 
Do no 
know 

(n = 66) 
The site is attractive to youngsters 68 27 2 0 3 

The site is easy to use    79 15 0 0 6 

The problems are accessible to children 62 18 2 0 18 

The content of the problems corresponds to the 
curriculum    

43 32 10 0 15 

The content of the problems helps to enrich the 
curriculum    

53 34 5 0 8 

The project offers a good variety of problems   66 19 0 0 15 

The functioning of the project meets student and teacher 
needs 

77 18 0 0 5 

 
Table 5: Results from the university students’ questionnaire (content and functioning of the site) 
 
 
6. Discussion and conclusions 
In our preliminary analysis of the data, our attention is drawn 
to the fact that the project CAMI does, indeed, provide an 
opportunity in mathematical communication for all its 
participants. Our example of an Apprenti problem shows that 
within a real-life context, different mathematical structures 
and relationships might be discovered by schoolchildren.  
 
The open-ended character of the problem situation allows 
children to choose different strategies and different ways of 
communication. University students who evaluate solutions 
in a formative way giving a personal feedback to each 
participant have approved these findings.  
 

In fact, the importance of mathematical communication 
turns out to be an important discovery pre-service teachers 
make while doing a CAMI project within mathematics 
education courses. This evidence is confirmed by 
schoolchildren who say (although in less numbers) that this 
feedback helps them to improve their problem-solving 
skills.  
 
Our findings show also that the university students find 
CAMI beneficial for the development of mathematical 
communication in young children. This communication is 
fruitful when it is bidirectional. This means that pupils are 
encouraged to communicate their mathematical ideas using 
a variety of tools.  Pre-service teachers should be able to 
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understand this variety, to appreciate it and to guide children 
through their problem-solving process.   
 
As survey results show, the majority of university students 
see the CAMI project as a valuable tool to penetrate a child’s 
way of thinking. From another side, it is necessary to be 
objective and be able to challenge children’s reasoning when 
it’s incorrect and guide a child through the process of 
improvement.   At the same time, university students seem to 
be united in the opinion that the project helps them learn how 
to understand a child’s reasoning, to be open to a variety of 
strategies and tools of communication that children use, and 
provide a child with a meaningful formative comment, 
therefore, they want the project to remain a part of their math 
education training.  
 
This result affirms the importance of a closer contact 
between pre-service teachers and schoolchildren. The project 
CAMI can be seen as one of possible ways of such a 
practice-oriented training, although some students would be 
more interested in getting a more direct contact with 
schoolchildren in the real classroom. We can conclude that 
there is a need for more variety in projects of mathematics 
education courses.      
 
The next issue coming from our findings is related to the 
problem of differentiation in the mathematics classroom. As 
we said in our previous sections, today’s mathematics 
curriculum recognizes differences in how children learn and 
the right of all children to receive an education that is 
adapted to their needs.  The New Brunswick math curriculum 
stresses that in order to meet educational need of each 
student; teachers have to use a variety of approaches. CAMI 
presents one possible resource that gives pupils a chance to 
choose an appropriate problem, solve it at their own pace 
using their own strategy and communication tool. It brings 
also some informal elements in the classroom routine. The 
fact that each participant gets a personal comment from a 
university student can be seen as a motivating factor for 
schoolchildren because they see that their work brings the 
attention of other people and is being socially valorized by a 
personal attention or even a public recognition (children can 
see this recognition when their solution is posted as 
interesting or their name is placed on the congratulation list). 
However, more research is needed in order to study in more 
detail the factors of intrinsic motivation among participants 
of the CAMI project.  
 
Our further plan is to continue the development of the CAMI 
community adding new functions and new problems. We are 
planning to find technical and pedagogical solutions on how 
to give a better and faster feedback to the children and make 
the site more dynamic and attractive. We will encourage all 
participants to contribute to the CAMI bank of problems 
adding more problems composed by schoolchildren, their 
teachers and university students. We are thinking also to add 
a science and chess section to our site and we are open to 

international collaborations with different institutions to 
work together on this project.      
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