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_Introduction

his research project began with a mee-
ting in the fall of 2009 between Ron
Canuel, former Director General of
the Eastern Townships School Board,!
and Professor Thierry Karsenti of the Université
de Montréal, holder of the Canada Research Chair
on Information and Communication Technologies
(ICT) in Education. At this meeting, the first of
many, it was agreed to set up a research project that
responded to both the scientific objectives of the
Canada Research Chair on ICT and the constant
concern of the Eastern Townships School Board
to find ways to maximize the academic success of
students throughout the region. After a number of
discussions with the school board administration
and school principals, it was decided to launch a
study with the aim of gaining a better understan-
ding of the benefits and challenges of using laptops
in primary and secondary schools in the Eastern
Townships School Board. This school district won
the distinction of being the first in Canada to wi-
dely distribute laptops to its students. In the last
eight years, the board has handed out around 5,600
laptops, mostly to students in grades 3 to 11. It is
also noteworthy that all the teachers, technicians,
education support staft and students with learning
problems were provided with laptops. This study
was therefore the product of an exemplary collabo-
ration between a group of primary and secondary
schools and the university research community.

'The Eastern Townships School Board appeared to
provide a highly favourable setting for a study on
the benefits and challenges of using laptops in pri-
mary and secondary school. In fact, when the 5,600
laptops were distributed to the great majority of the
students, the school board advanced from 66th po-
sition in the province (out of 70 school boards) in
2003 to 23rd in 2010, a remarkable improvement. It

was therefore particularly relevant to seek a deeper

1 Heis currently Chief Executive Officer of the
Canadian Education Association (CEA).

understanding of the role of the laptops in the si-
gnificant improvements made on the examinations
set by the ministére de / "Education, du Loisir et du
Sport (Quebec’s department of education, recrea-
tion and sport).

As a final point, we must mention that the team
of the Canada Research Chair on ICT in Educa-
tion (Prof. Thierry Karsenti, Prof. Simon Collin,
Sophie Goyer, etc.), supported by the Centre de
recherche sur la_formation et la profession enseignante
(CRIFPE), has the expertise to conduct a rigorous
study. In fact, the CRIFPE received the Whitworth
Research Collaboration Award from the Canadian
Education Association (CEA) for excellence in
Education Research, as well as the Prix de recon-
naissance de I'Association des doyens et directeurs pour
l'étude et la recherche en éducation au Québec (ADE-
REQ) in recognition of its outstanding contribu-
tion through its achievements and its support for
education research and outreach. Let us recall that
the Canada Research Chair Program stands at the
centre of a national strategy to make Canada one
of the world’s top countries in research and develo-
pment. Chairholders strive for research excellence
in the natural sciences, engineering, health sciences,
humanities and the social sciences. The goal is to
improve our depth of knowledge and quality of life
and strengthen Canada’s international competiti-
veness. The chairholders, including Professor Kar-
senti, work with teams of outstanding researchers
who are acknowledged by their peers as leaders in

their field.

This preliminary report presents the results of a
study conducted from April 2010 to January 2011.
After the introduction (Section 1), the research
objective is presented (Section 2), followed by the
methodology section (participants, measuring ins-
truments, etc.; Section 3), and the results grouped
under four distinct themes (Section 4): access and
equipment, uses, skills, and impacts. The conclusion
(Section 5), including a number of recommenda-
tions, closes this preliminary research report.
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/. Objectives

o recap, the overall objective of this stu-
dy was to better understand the benefits
and challenges of using laptops in pri-
mary and secondary schools in the Eas-

tern Townships School Board. This overall objective
may be broken down into four specific objectives:

1.

2.

H -

Determine the access to equipment and
technologies by teachers and students at the
Eastern Townships School Board,;

Identify ICT uses by teachers and students at
the Eastern Townships School Board,
Identify the ICT skills of teachers and
students at the Eastern Townships School
Board;

Identify the impacts of ICT use on teachers

and students at the Eastern Townships
School Board.
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3. Methodology

It is a sign of an ambitious, presumptuous,
envious and vain mind to wish to Joersuaté? others
that there is only one way to investigate and to attain
knowledge of nature, and it is the sign of a

madman or man without reason to believe that this
way lies within himself alone. So that,

although we should abways rather prefer,

honour and practise the most resolute and constant,
the most contemplative and di n:;lﬁ'ecf way,

and the most lofty method of inquiry, we should not
fault that other method, which is not without fruit,
though it does not belong to the same tree.

Giordano Bruno (1548-1600)

he term ‘methodology’ refers to “a body

of methods, rules, and postulates em-

ployed by a discipline,” or “the study or

description of methods.” Lessard-Hé-
bert, Goyette and Boutin (1990) argued that re-
search methodology is “a set of ideas that guide a
scientific investigation” (p. 17, free translation). For
Crotty (1998), methodology is “the strategy, plan
of action, process or design lying behind the choice
and use of some particular methods and linking the
choice and use of methods to desired outcomes” (p.
3). This section of the report presents the metho-
dology for the project entitled Benefits and challen-
ges of using laptops in primary and secondary school:
An investigation at the Eastern Townships School
Board. We first present a justification for the selec-
ted methodological approach, a mixed approach,
also called a mixed-method research design. It is
among the most promising research methodologies
(section 3.1). We then address the use of triangu-
lation to validate the data collection and to verify
the authenticity of information sources (section
3.2). This is followed by a presentation of the study
participants (section 3.3) and the main data collec-
tion instruments (section 3.4). Next, the main data
collection strategies are described (section 3.5), as
well as the data analysis strategies (section 3.6). We
should mention that the study is ongoing, and that

we present only the preliminary results here, based
on the data collected from April 2010 to January
2011.

3.1 Methodological approach:
the era of the mixed
approach

For over two decades, many researchers have agreed
on at least two main methodologies, or major re-
search paradigms, in the education sciences (see
Krathwohl, 1998): quantitative and qualitative re-
search. These are considered to be very different, if
not diametrically opposed. Adherents of the quan-
titative approach contend that research in the edu-
cation sciences must be objective, free of bias and
generalizable to other contexts. In contrast, propo-
nents of the qualitative approach (see Lincoln &
Guba, 1985) reject the idea of objectification as a
sine qua non condition for social sciences research.
Indeed, believers in the qualitative approach are
convinced that objectification and generalization in
the social sciences are at once impossible and unde-
sirable. Qualitative research is instead characterized
by an emphasis on induction, rich descriptions, and
the like. These two epistemologically contradictory
positions have frequently raised what Howe (1988)
calls the Quantitative-Qualitative Incompatibility
Thesis, which proposes that these two approaches
and their data collection methods cannot be re-
conciled. The need to choose between quantitative
and qualitative research has therefore characterized
most of the research in education sciences for the
last 25 years (see Karsenti & Savoie-Zajc, 2011).

However, this methodological dichotomy has been
increasingly brought into question. Why, after all,
should the education sciences be limited to one or
the other of these two methodological ‘solitudes’
Why not strike a compromise that would allow a
more thorough accounting for complex realities?
From these questions sprang the notion of mixed
methods in the humanities and social sciences. This
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notion follows naturally, and above all pragmatical-
ly, from the traditional quantitative and qualitative
methodologies. A mixed methodology is in effect a
methodological eclecticism that enables a strategic
combination of qualitative and quantitative dataina
coherent and harmonious manner in order to enrich
the research results. This mixed approach allows the
researcher to borrow from a number of methodo-
logies, both qualitative and quantitative, according
to the research objective. A mixed approach infers
a kind of methodological pluralism. In addition, a
mixed methodology facilitates triangulation of the
research results (see section 3.2). Given the metho-
dological and strategic plurality that underpin the
mixed-method approach, Johnson and Onwuegbu-
zie (2004) note that it usually produces superior re-
sults to those produced by single-method research
designs.

Only recently has the mixed-method approach
gained a foothold in the education sciences, even
though it has been around for over 20 years and
several authors have argued for its utility. Among
others, the studies by Mark and Shotland (1987),
Reichardt and Gollob (1987), Brewer and Hunter
(1989), Caracelli and Greene (1993), Van der Ma-
ren (1996), Behrens and Smith (1996), and Kra-
thwohl (1998) point out that these two approaches
“are usually opposed, when they could just as well
be complementary” (Van der Maren, 1996, p. 189,
free translation), and when they could quite simply
“provide a more textured and productive view of the
social phenomena we seek to understand” (Moss,
1996, p. 22). Krathwohl (1998, p. 618) stresses the
importance of combining different methods as a
way to better “attack” the research problem. He also
insists on the importance for the researcher to be
creative in combining diverse methods, in an or-
ganized and coherent fashion, to better respond to
the research question. He adds that, “Their only li-
mits are their own imagination and the necessity
of presenting their findings convincingly” (p. 27).
The fact is that choosing any method over another
risks losing some benefits and gaining others. On

this topic, Brewer and Hunter (1989) propose that

“our individual methods may be flawed, but fortu-
nately, the flaws are not identical” (p. 16-17). They
add that “a diversity of imperfections allows us to
combine methods, not only to gain their individual
strengths but also to compensate for their particular
faults and imperfections” (p. 16-17). The benefits of
mixed methodologies led Johnson and Onwuegbu-
zie (2004) to recognize it as a completely separate
research paradigm, of equal status with qualitative
and quantitative research.

Our research project, called the Benefits and Chal-
lenges of using laptops in primary and secondary school:
An investigation at the Eastern Townships School
Board, clearly belongs to this new perception of
research methodology. The researchers were able
to choose, from a broad range of data collection
methods, those that were most useful to respond to
the research problem and objectives.

3.2 Triangulation as a
methodological precaution

According to Bogdan and Biklen (1992), research
is valid when we know that the data collected by
the researcher actually correspond to the subject
studied. A current, practical and relevant method
to do this is triangulation, or the consideration of
research results from diverse perspectives in order
to appraise their convergence and confirm their va-
lidity. A mixed approach is a highly effective form
of triangulation. In this project, it enabled us to
triangulate our results by using diversified data col-
lection methods (see section 3.4).

3.3 Participants

So far, 2,432 students (from grades 3 to 11) have
participated in one of the data collection steps un-
der this study (see section 3.4), along with 272 tea-
chers, 14 education support staft and three school
principals. It is worth noting that almost 78% of
the teachers who participated have over six years of
teaching experience (see Figure 1).
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Q-1
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L6-10
M11-20
H21+

7,5%

Figure 1. Years of teaching experience among
teachers (%).

3.4 Main data collection
instruments

The research project used the four following data
collection instruments:

1. Survey questionnaires;
2. Individual semi-directed interviews;
3. Group interviews;

4. Videotaped observations.

Two versions of the questionnaire were prepared:
one for teachers and other education staff, and one
for students. Both versions contained five identical
sections for teachers and students: general infor-
mation; access to technologies; use of technologies;
technology skills; and the impacts of technologies
(benefits and challenges). Another category of
questions targeted the teachers and other education
staff: the issue of ongoing training in technologies.
These questions were developed following a broad
literature review of the state of technologies in
education. Note also, as pointed out by Krathwohl
(1998) and Van der Maren (1996), that the survey

questionnaire has the advantage of gathering data

on a large number of respondents, and relatively
rapidly. This proved highly useful for our research
project, because, among others, it enabled a better
understanding of the impacts of ICT on a large
sample of respondents (almost 2,500 students and
over 200 teachers).

'The protocols for the individual semi-directed and
group interviews of both teachers and students in-
cluded revisiting five question categories from the
questionnaire: general information; access to tech-
nologies; use of technologies; technology skills; and
the impacts of technologies (benefits and challen-
ges). The issue of ongoing training for teachers was
also addressed. From the interviews we gathered the
students’ and teachers’ perceptions of our research
objectives. The group interviews were particularly
useful in revealing points of consensus and dispute
among the participants.

As part of this research project, we also observed
classroom situations to gain a deeper understan-
ding of the actual use of laptops in the classrooms,
as well as the inherent benefits and challenges. We
should point out that the analysis of the videotaped
observations is ongoing, and the results will be pre-
sented in a subsequent report. The present report
focuses on the results of the questionnaires and the
individual and group interviews.
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3.5 Data processing and
analysis

In light of the above-presented arguments, and be-
cause the data in this study comprise figures and
texts, a quantitative analysis was deemed relevant
(for the closed questionnaire responses) as well as
the use of qualitative methods (for open-ended
questionnaire responses, and transcripts of the in-
dividual and group interviews). The qualitative data
from the texts (open questionnaire responses and
individual and group interview transcripts) were
analyzed using a coding system, whereby each text
segment (e.g., a sentence) was assigned, as syste-
matically and as rigorously as possible, a seman-
tic category. For example, “Using a laptop in class
really helped me improve my French” was assigned
to the category, “positive impact of laptops on lear-
ning.” The qualitative data analysis was inspired by
the approaches proposed by L’Ecuyer (1990) and
Huberman and Miles (1991, 1994). We used a
content analysis approach (see Table 2). According
to L’Ecuyer (1990), content analysis is a “method
of classifying or coding diverse aspects of a given
material in order to better determine its characte-
ristics and better understand its significance” (p. 9,
free translation).

Table2  General model of the content analysis steps

(adapted from L'Ecuyer, 1990).

Step Description

I Read the gathered data

Il Define the classification categories for the gathered
data

Il (ategorize the gathered data
v Quantify the data

v Scientifically describe the case

Vi Interpret the results described in Step V

We must stress that LEcuyer’s model is suitable
for analyzing not only the interviews, but also the
closed questionnaire responses. The qualitative ana-
lyses were performed with QDAMiner software,
which is widely used for qualitative data analysis
(see Karsenti, Komis, Depover & Collin, 2011). For
the quantitative analysis, SPSS 19.0 and LISREL
8.8 were used to obtain descriptive and inferential
statistics. Analyses of variance were performed to
deepen our understanding of the impacts of ICT
on teaching and learning.
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4. Main results

he main results of this preliminary ana-
lysis are presented under four themes:
participants’ access to equipment and
technology; pedagogical uses of laptops;
technology skills that have been or should be deve-
loped; and the impacts of laptops on teaching and
learning. The results of the quantitative and qualita-
tive analyses are presented together and in comple-
mentarity to respond to the research objectives.

4.1 Access and equipment

In terms of access and equipment, let us begin by
recalling that the aim of providing one laptop per
child is to help overcome a recurrent barrier to the
pedagogical integration of ICT: lack of access to
computer equipment by teachers and students. In
fact, most of the students in grades 3 to 11, all the
students with learning problems, all the teachers,
and all the education support staft and school prin-
cipals at the Eastern Townships School Board were
given a laptop (for a total of over 5,600 laptops).
On top of this, we must emphasize that mobile labs
were provided for the remaining students. Access to
ICT equipment was also high at home, according to
the closed responses on the student questionnaires.
Thus, over 92% had a computer at home (see Figure
2). In addition, 63.3% had a cell phone or smart-
phone (e.g., iPhone, Google phone) and 67.6%
used a portable digital reader (e.g., MP3 device).
This indicates that the students who participated in
this study were living in a highly technical environ-
ment, both in and out of school. Consequently, it

can be considered an optimal setting to observe the
benefits and challenges of ICT use.

100%

92%
90%
80%
70% 63% 68%
60%
50%
40%
30%
20%
10%
0% T

Computer at home Cell phone (iPhone,

of cell phone)

Music device (iPod
smartphone, other type Touch, MP3 device)

Figure2. Computer equipment and access by student
participants (%).

Furthermore, 67.3% of the students used social
networking sites such as Facebook at least once a
week at home, suggesting that they have fully em-
braced the new Web 2.0 technology. In view of
their personal technological habits (that is, outside
school), it is conceivable that most of the students
are full members the ‘digital native’ generation

(McLester, 2007; Prensky, 2001).
Nevertheless, this finding needs to be qualified. Be-

cause 11% of the students did not have an Internet
connection at home, the school was the only place
where they could access it. In view of the critical
need for computer literacy for the social and pro-
fessional future of children in the Western world
(OECD, 2004, 2008), we may posit that the Eas-
tern Townships School Board, through its laptop
program, is going a long way to compensate for the
lack of access to computer equipment by ‘technolo-

gically excluded’ youth.



Benefits and challenges of using laptops in primary and secondary school

4.2 Pedagogical uses

The results of the interviews and the open-ended
questionnaire responses by teachers revealed two
types of pedagogical use for laptops: extracurricular
(outside the classroom) and schoolwork-related (in
the classroom).

Pedagogical use of computers by teachers outside the
classroom

Outside the classroom, the most common uses of
computers were communicating with colleagues
and the administration, and communicating with
students, parents, or other education stakeholders
in the community.

T2 “I use my laptop to connect/share
with other teachers.”

T.  “All my communications with parents
are on my laptop.”

T.  “[l use] email for communication
with my students.”

Teachers also did a lot of searching for teaching re-
sources. Among others, they could :

- Upgrade or create new teaching practices;

T.  “Searching for creative inspiration,
to discover new methods of teaching
new skills.”

T. “The internet allows me to find bet-
ter methods to use and experiment
with in the classroom.”

- Improve and add to their teaching materials;

2 ‘Throughout this presentation of results, the letter E
refers to teachers and the letter S refers to students.

T. “I'look for pictures, diagrams, tables,
graphs, etc., for PPT presentation.”

T. “I'm using sites that are made espe-
cially for teachers (Jardin de Vicky,
Educa-tout and I'Envolée).”

- Less often, to uncover student plagiarism.

T. “[l use my laptop]...for plagiarism
checks...”

Teachers also used computers outside the classroom
to manage their teaching and their students’ lear-
ning with education platforms or software such as

Iluminate or Cyberduck.

Pedagogical uses of computers by students in the
classroom

What are students actually doing with their com-
puters in class? This question arises because laptops
are sometimes viewed as a source of distraction that
actually hinders learning. Nonetheless, the results
of the closed questionnaire responses suggest that
student use in the classroom is both reasonable and
positive. Thus, of the tools, software and sites provi-
ded in the possible answers, the most often used are
Wikipedia (60.7%, used weekly or monthly) and
especially Google (60.5%, used weekly or daily),
particularly for finding information on the Inter-
net.

These results suggest that students use computers
in class mainly for educational purposes, which is
confirmed by the diversity of pedagogical activities
reported during the student interviews and in their
open questionnaire responses. In fact, students ap-
parently used computers to carry out many learning
activities (see Figure 3), which we have grouped
into four main categories, as follows:
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1. Searching for information, because materials 4. Presentations, using a program such as
on the Internet are much more numerous, PowerPoint, which integrates text and images
interactive, diversified and current than the to present information much more interacti-
available hard copy materials; vely and dynamically.
S.  “We use computers for almost all S.  “We made an oral presentation, and
our projects because they let us do we had to include images, but not a
a better search. We don't have to go lot of words.”
through books and it’s faster than
reading a book.” S. “We presented it on PowerPoint...”

S.  “The research lets us learn. With
using technologies, we don't have to
look in books, and it's impossible to
find one that has all the information
you need.”

2. Writing, which is easier to do with word
processing than by pen and paper;

S.  “I'like to write stories for my French
and English class. I love typing on
my computer. | can always add more
details and descriptions, and I can
erase everything and start over... |
feel free to do what I want when I
write by computer. When [ write by
hand, I get bored.”

T.  “[...] it's obvious, you can erase, add,

and the dictionary is directly acces-
sible.”

3. Multimedia projects, which let students ex-
press their creativity;

S.  “I'like to make a video clip, and it
shows my creativity.”

S.  “l used a podcasting program for one
of my projects. You have to record a
conversation with a famous person
and then play it in front of the class.”
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Figure 3. Pedagogical activities performed with laptops in the classroom as reported by students (real numbers).

The pedagogical activities ranged across all the school subjects. Teachers reported using laptops mostly in
language teaching (English, French as a second language), science, mathematics and the social universe (see

Figure 4).

T.  “I use videos from National Geographic and VodZone in science class, YouTube in lan-
guage arts and TeacherTube in math. I use the digital projector and Word to demonstrate
in language arts. We use favourite Websites in all subjects.”

70

60

50 -

40

30 -

20 -

10 - .

0 h T T T T 1

English Frenchasa Mathematics  Sciences Social universe

second
language

Figure 4. Subjects in which laptops were used, as reported by teachers (real numbers).



The activities using laptops that were mentioned
were usually part of a learning project. These lear-
ning projects appear across the results, showing the
benefits of combining for a given project a number
of skills and subjects to make the experience more
meaningful to the students.

'The laptops were also used to make day-to-day tea-
ching and learning more interesting and rewarding.
For instance, they:

- Help the teacher explain things through the
use of presentation software like PowerPoint
or relevant digital materials;

T.  “l use a projector and a computer
lab. Using Power Point and Video
projections to emphasize specific
elements about business topics.”

T. “Sometimes [ will demonstrate a new
sport by showing a slide show, video
or YouTube video.”

S.  “By using technologies, the teacher
can give us the exact information
[...] So we see the real value of what
we're learning.”

- Foster discussion and collaboration in class
groups;

T.  “We use the projector for correcting
and grammar activities.”

T.  “l use it for my morning messages,
during all my math classes, for any
group project, for showing notes on
the smartboard during large group
discussions, and many more occa-
sions.”

- Make learning more authentic and meanin-
gful for students;

Summary of main results

T. “My students are in the Work-Orien-
ted Training Path, so technology is
very useful for job search, navigating
government web sites, using Ca-
nada4l1 to find businesses/people,
etc.”

- Similarly, increase students’ motivation to

study.

T. “I often use technology to spark an
interest in my lesson.”

T. “My students are very ‘visual lear-
ners’ and respond to video/YouTu-
be/PowerPoint presentations.”

Given the diversity and transdisciplinarity of
laptops in the classroom, we may posit that they
contributed to improve the day-to-day education
process for the teachers and students who partici-
pated in this study.

S.  “I'would say that the best way to learn
is to use technologies.”

Does this mean that laptops are used in the
classroom only for learning? Well, not quite. If the
students could use their laptops as much as they
wanted, Facebook would be the second most popu-
lar use, after Google. This finding is echoed in the
fact that an average of 30.3%, 38.6% and 36.2% of
students used Facebook, YouTube or chat programs
(e.g., Messenger), respectively, weekly or daily at
school. Nevertheless, these results can be qualified.
It seems that these software were used less regu-
larly at school than at home, and less than infor-
mative software or Websites such as Wikipedia.
Therefore, it appears that the laptops were used in
the classrooms more for pedagogical than social or
recreational purposes.
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4.3 Technological skills

The above-mentioned uses appear to be connec-
ted with the development of certain skills in the
students, beginning with information literacy skills
(i.e., the ability to search and evaluate information
on the Internet). We found that 60% of students
considered themselves advanced or expert at fin-
ding the information they needed on the Internet,
and 30.7% felt they were at an intermediate level.
However, the results are less clear-cut on judging
the credibility of sources and ethical issues concer-
ning the use of the information they found.

From the teachers’ standpoint, the use of laptops is
related more to the issue of training in the pedago-
gical integration of ICT. From the results obtained,
the teachers who participated in the study did not
seem to have received the ICT training that they
needed. In fact, 69.4% of the teachers felt that their
training had little or no impact on their teaching
practices, versus 30.6% who felt that the impact on
their pedagogical use of ICT ranged from slight to
major (see Figure 5).

These results, derived from the closed questionnaire
responses, are corroborated by the results on the in-
terviews and the open questionnaire responses.

T. “I did not have a useful professional
development course.”

More precisely, a number of participants reported
that some of the suggested activities were not doa-
ble in their classrooms, and that their efforts were
usually in vain. They also complained that their
training was usually too intense, too short or redun-
dant.

T. “I haven't found any to be particu-
larly helpful in that not enough time
is given to learning how to use the
technology efficiently and effecti-
vely enough to take it back to the
classroom and use it right away.”

Consequently, the professional development of tea-
chers in the pedagogical integration of ICT seemed
to be largely trial and error.

E Little or no impact

i Slight to major impact

Figure 5. Impact of ICT training on the professional
development of teachers who participated in
the study (%).



T.  “I have learned mostly on my own,
‘playing around’ on my computer
and with the various programs.”

Among the training needs mentioned by the tea-
chers was the suggestion to better align the training
with the realities of teaching and learning. To do so,
they recommended that the training:

- Include time so that teachers could exchange
experiences with their colleagues about ICT
activities they had used,;

- Be given in small groups of teachers who
share something in common (cycle, subject,
ICT experience(or)expertise);

- Involve the students, or hold the training in
the classroom with the students.

T.  “I want to bring students with me, as
they are excellent teaching assistants
in the classroom.”

Thus, training the teachers and students at the same
time, and in the classroom, would appear particu-

larly useful.

4.4 The 12 main benefits of
laptops

Based on the above-presented results, 12 main
benefits of using laptops in the classroom were
identified. These benefits are briefly presented in
this section and illustrated by one or more extracts
from the questionnaires or interviews. The benefits
are grouped into four main categories:

- Schoolwork facilitation and improvement;

- Psychosocial factors for students’ academic
success (motivation, autonomy, interaction
and attention);

- Access to information, and skills acquisition
and development;

- Equity, openness to the world, and opportu-
nities for the future.
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Schoolwork facilitation

1. Facilitates the work of students and tea-
chers, saves time

'The final benefit identified in this study is schoo-

Iwork facilitation, for both students and teachers.

The responses clearly indicate that technologies

save time, enable better work organization, and so

on.

T.  “We could do projects on it instead of
doing it on papers and it would save
more time.”

T.  “Alaptop is useful because you can do so
much things with it that would help you
and save time at school like word docu-
ments. When you want to do presenta-
tions, instead of doing boring and long
posters, you can save time and do it on
PowerPoint.”

T.  “You can do your work easily and you
can save time for other things to do.”

T.  “Laptops save us time and are pretty
easy to use, as long as students stay on
task there isn't really anything wrong
with them. It’s also a lot more fun when
we use the laptops to express our topics
in different ways.”

T.  “Once procedures are in place, it
can save time and give students more
autonomy, put them in charge of their
learning.”

T.  “On the computer it is much neater and
faster.”
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2. Increased access to current, high-quality
information

A repeatedly cited benefit was information research,
which is faster, more efficient and more interesting
than what hard-copy materials can offer.

T.  “Information at your fingertips.”

T.  “To enable easy access to a vast amount
. . ”
of information.

T.  “The access to vast information when
our libraries are very minimal.”

T.  “Connected to information and to new
ideas at the same time.”

This benefit is directly related to information litera-
cy skills, as mentioned above in section 4.3 (Tech-

nological skills).

Psychosocial factors for students’
academic success (motivation,
autonomy, interaction and attention)

3. Greater student motivation

One of the primary impacts of using laptops at
the Eastern Townships School Board is undoub-
tedly the greater motivation of the students, which
is clearly attributable to the use of laptops in the
classroom.

T.  “Motivation and provides skills that they
will need in the future.”

T.  “Motivating factor!”

T.  “Increased student success and motiva-
tion.”

T.  “ICT offer all kinds of exciting possibili-
ties. These possibilities mean that we can
use fresh and innovative teaching practi-

”

ces.

S.  “It’s also a lot more fun when we use the
laptops to express our topics in different
ways.”

'This result has also been reported frequently in the
literature on the pedagogical use of ICT.

4, Students pay more attention

In addition to increasing academic motivation, the
use of information and communication technolo-
gies (i.e., laptops) appears to significantly increase
student attentiveness during schoolwork.

T.  “It draws you into your work - holds atten-
tion.”

T.  “Kids attention, and serious work!”

T.  “Students are much more attentive.”
5. Development of student autonomy
The development of student autonomy is another

main impact of laptop use.

T.  “Itcan [...] give students more auto-
nomy, put them in charge of their lear-
ning.”

T.  “Students become more autonomous.”
T.  “It helps them to work on their own and

to face challenges.”

6. Improved interaction between students,
teachers and parents

Laptops also foster more communication between
teachers, students and their parents.

T.  “Communication at your fingertips.”
T.  “Itis easier and faster to communicate.”
T.  “Technologies allow students to commu-

nicate more effectively among each other
[...] and with their teacher.”



These results directly corroborate the above-pre-
sented results on students’use of laptops outside the
classroom (see section 4.2). The teachers reported
greater communication with students and their pa-
rents thanks to the laptops.

Learning and skills development

7. Individualized, differentiated learning

Laptops also allow more individualized and diffe-
rentiated learning, which means students can learn
at their own pace.

T.  “Individualized instruction opportunities
and collaboration.”

T.  “I find that the students pay more at-
tention and are more interested to what
I present in class because it combines
several learning styles: visual, oral, tac-
tile. The great thing is that each one can
review their material on the computer,
and they can do research at their own
pace.”

T.  “The technologies get the children invol-
ved, through the visual and oral aspects.
This helps reach students who have trou-
ble with the paper format, and it’s an
excellent way to present the material.”

8. Active, interactive and meaningful learning
with multimedia support

Laptops can also be used for learning that is more
active, interactive and meaningful for the students,
particularly due to the abundance and variety of
support materials (texts, audio, video, images, etc.).

T.  “They like to use it for math and science
the most, I think, because there are often
interactive sites or teaching clips that
they can enjoy.”
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T.  “Allows students to visualize actual
events or phenomena that are hard to
explain verbally.”

T “Individual creativity...”

T.  “Students love using technology. Boys
tend to write more when we ask them to
do it on a computer.”

T.  “[The use of ICT] helps students unders-
tand what they write in their texts and
organize their ideas.”

T.  “[...] it’s obvious, you can erase, add,
and the dictionary is directly accessible.”

9. Development of ICT skills

The close exposure of youth to ICT when they use
a laptop also help them develop ICT skills. We re-
ter here mainly to the development of information
literacy skills, or the ability to efficiently search for
and find the information they need. The results in
section 4.3 suggest that the ‘one laptop per child’
strategy can play a positive role in this respect.

Equity, openness to the world
and future opportunities

10. Universal access

Laptops also provide equity of access to technolo-
gies, as they facilitate universal access. Recall that al-
most 11% of the students at the Eastern Townships
School Board do not have Internet access at home,
and the school is the only place where they can go
online. This is all the more important in a world
where ICT and ICT expertise are increasingly es-
sential in the daily lives of people in Western so-
cieties.

T.  “Accessibility to computer and Internet
at all times.”

T.  “Equal access to information and to the
world.”
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11. Breaking down the barriers between the
school and society

Laptops are enormously beneficial in terms of ope-
ning up the classroom to society and the world.
In so doing, they narrow the gap between societal
life and school practices, and make possible a more
authentic and meaningful education. This is parti-
cularly valuable in rural areas, where some schools
in the Eastern Townships School Board are loca-

ted.

T.  “We are more tied to the world and what
the kids are interested in. Students enjoy
the computer and the orals are much
better when accompanied by Power-
Points or photos.”

T.  “The students know that there is a world
outside the classroom walls, one which
they have questions and concerns about.
The laptop is the wrecking ball that
removes the walls, allowing all kinds of
things (good AND not-so-good) into
their lives in a very real way. They are
part of the world, and need to discover
themselves as they discover the world
around them.”

T.  “You are not limited in your learning to
your immediate surroundings.”

T.  “Instantaneous access to videos, ex-
perts, music and authentic images brings
the world into our classroom. The school
becomes more meaningful for this gene-
ration of students.”

T.  “Technology is here to stay. The students
rarely question the value of a task when
it involves technology, because it is part
of our world and their personal reality.
Technology is relevant, and it makes the
curriculum relevant for the students.
Thanks to technology, I can bring the
world into my classroom. We walked
among the ruins of Pompey last week,
and a few months ago we went to Paris
to see the Eiffel Tower.”

T.  “Being able to connect to and collabo-
rate with places outside the classroom
opens up our horizons, and it’s very
motivating.”

12. More opportunities for the future

Besides opening up the classroom to the rest of the
world, laptops can also provide more and varied
future opportunities for the students. The techno-
educative skills that the students develop will be
valuable assets in their future academic and profes-
sional careers.

T.  “Students have an opportunity to deve-
lop [...] skills at a young age, which will
help them when looking for future jobs
that require computer literacy.”

T.  “Preparing students for the future.”

T.  “The students have access to a world of
information at their fingertips and they
are being prepared for the world ahead
of them.”



4.5 Main challenges of laptops

The results reveal two major challenges: technical
and pedagogical.

4.5.1 Technical challenges

The technical challenges mainly involve laptop
breakdowns and malfunctions, which can be explai-
ned by the sometimes obsolete state of the equip-
ment (over seven years old in certain cases). These
technical problems undoubtedly pose obstacles to
teaching and learning.

S.  “We planned to read some rules
about a game in French but the
computer failed.”

S.  “She was trying to show us a video
but the power was down so it didn’t
work.”

'These results remind us, as if we needed one, that
sustainable funding for laptop programs such as the
one at the Eastern Townships School Board is cri-
tical for project success, and for positive teaching
and learning outcomes. The absence of funding po-
licies can only lead to project failure.

4.5.2 Pedagogical challenges

The first pedagogical challenge mentioned by stu-
dents is related to the use of educational Websites
that are not very motivating, particularly for ma-
thematics.

S. “I think it's when they make us go
on boring sites like multiplication.
com and make us play those boring
games.”
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S.  “When they just let us go on the
educational games or cool math ga-
mes, but they were not really fun;
they were all bad games that were not
really cool; they all had all these bad
things like pinball games and that.”

S.  “Math sites, because it's boring.”

'This first challenge appears to have given rise to a
second: student distraction. In fact, the unappealing
nature of certain Websites appears to drive some
students to use their laptops for purposes other
than education.

S.  “The worst way was when some of
our teachers teach math or science,
they tell us to go on science or math
games to learn about how things in
those topics work... So as everyone
goes on those sites they are just
playing fun, FUN games and they
don’t even have to do anything that
we're learning! It's just like free time
to do whatever! Then when it comes
back to learn again no one is liste-
ning and everyone is concentrating
on the video games.”

However, it noteworthy that this distraction does
not appear to be the norm among the students. In
other words, most of the students stated that they
preferred to use their laptops in class for educational
rather than social or recreational purposes, which
confirms the results presented in section 4.5.2. In
fact, neither students nor teachers particularly en-
joyed using their laptops for recreational purposes.

S.  “We go on free time, which is fun,
but also we could be doing real
school work!”

S.  “I think the least productive thing
our teacher has given us would be
the online comic site called Bits
trips. Although it was fun we didn't
learn anything from it.”
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S.  “When the teacher told us to use
Garage Band for no exact reason.”

S. “When she let us play fake games
on the Internet, because we don't
learn.”

T. “Surfing the net for no good reason
and without guidelines. Playing
games when they have finished their
work.”

T.  “Free time on laptops - mindless
games that don’t contribute to lear-
ning or practice of skills.”

It is therefore interesting to note that, contrary to
certain preconceptions about the use of ICT in
education, the students, like their teachers, seemed
to have developed a strongly educational percep-
tion of computer use in the classroom, to the point
where using their laptop for recreational instead
of educational use was considered a waste of time.
This ‘techno-educative maturity’ of the students,
in terms of the exclusively educational use of lap-
tops, is most probably related to the frequency with
which they used ICT at school. In other words, it is
conceivable that the students used ICT in order to
do their schoolwork, but did not necessarily appre-
ciate their educational value.

The final challenge concerns ongoing teacher trai-
ning in the pedagogical use of ICT, as mentioned
above (see section 4.3).
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5. Conclusion

o recap, this project was the fruit of an

exemplary research partnership between

the Canada Research Chair on Informa-

tion and Communication Technologies
(ICT) in Education and the Eastern Townships
School Board. The school board, under the urging
of its visionary Director General Ron Canuel, had
already determined eight years previously to provi-
de most of its students with laptops to use for their
schoolwork.

In this study, which is still ongoing, we aimed to
identify the main benefits and challenges of using
laptops in primary and secondary school. We admi-
nistered a large-scale survey questionnaire to stu-
dents, teachers and other education stakeholders.
We also conducted individual and group interviews
and performed classroom observations (currently
under analysis). In all, 2,432 students and some 280
teachers and other education stakeholders parti-
cipated in the first study phase. The data gathered
to date have enabled us to determine the state of
technology access, both at school and at home. We
also identified the computer equipment owned by
teachers and students at the Eastern Townships
School Board. In addition, the survey revealed the
pedagogical uses of technologies by teachers and
students. We also identified the technological skills
of the teachers and students. Most importantly, the
gathered data enabled us to identify the main im-
pacts, including the benefits and challenges, of the
use of ICT by teachers and students at the Eastern
Townships School Board.

We grouped the challenges of using laptops into
two general categories: technical and pedagogical.
The technical challenges appeared to be more pro-
blematic, and were most probably related to the
intensive use of information and communication
technologies for pedagogical purposes (Karsenti
& Collin, 2011). The pedagogical challenges were
of various types: some Websites and pedagogical
activities that were suitable for ICT use were not

very appealing or stimulating for the students, so
that they were tempted to use their laptops for fun
instead of learning. In this case, ICT can become
a source of distraction rather than a tool to encou-
rage learning. The teachers found that the pedago-
gical challenges were mostly related to the ongoing
training they received. The training did not seem
to meet their needs, which are quite different from
those of their students. Finally, the students, like
their teachers, appear to have developed a stron-
gly educational perception of the use of laptops in
class. In tangible terms, many students clearly sta-
ted that recreational use instead of pedagogical use
of their laptops in school would be a waste of time.
'This ‘techno-educative maturity’ of the students is
an unexpected finding, and could be at least partly
explained by the frequency and duration of use of
laptops in class.

'The benefits identified in this first study phase may
be grouped into four main categories, as follows:

- Schoolwork facilitation and improvement;

- Psychosocial factors for students’academic
success (motivation, autonomy, interaction
and attention);

- Access to information, learning and skills
development;

- Equity, openness to the world, and opportu-
nities for the future.
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A total of 12 main benefits of using laptops were
identified by the majority of the students and tea-
chers:

1. Facilitation of schoolwork for students and
teachers, and consequently time saving;

2. Increased access to current, high-quality
information;

Greater student motivation;
Improved student attentiveness;

Development of student autonomy;

A

Increased interaction between students and
between students and their teacher;

Individualized, differentiated learning;

8.  Active, interactive and meaningful learning
with multimedia support;

9. Development of ICT skills;

10. Universal access;

11. Breakdown of the barriers between the school
and society;
12. More opportunities for the future.

These benefits, which were mentioned by the vast
majority of the respondents, clearly demonstrate
that the use of laptops, or the intensive use of in-
formation and communication technologies, has a
major impact on students’ academic success, and
potentially on their future academic and sociopro-
tessional careers.

A further, particularly interesting finding of this
study is the attitude of teachers towards technolo-
gies. In fact, the literature on the pedagogical in-
tegration of ICT frequently reports that ICT are
motivating for students, but are perceived more ne-
gatively by teachers, for instance, due to the changes
in teaching practices that they imply. It is therefore
particularly unusual to find so few teachers with a
negative attitude toward technologies. Less than
5% of the teachers at the Eastern Townships Scho-
ol Board were unenthusiastic about using them.
'The majority, even though they had experienced a
tew problems, would not go back to their old ways
of teaching. Indeed, for both teachers and students,

the worst use of the new technologies would be not
to use them in class.

Another notable impact was revealed by the re-
sults of this study: the ‘one laptop per child’ stra-
tegy appears to have contributed to the develop-
ment of ICT skills in both students and teachers,
particularly information literacy skills. As noted
by Karsenti and Dumouchel (2011), technologies
have wrought substantial changes in information
production and accessibility (see UNESCO, 2005).
In today’s knowledge society, the primary advan-
tage of ICT is to provide rapid, easy and free access
to practically unlimited amounts of information.
ICT have become a prerequisite, a mandatory way
to access information and consequently produce
knowledge and foster learning. We may therefore
conclude that the teachers and other education sta-
keholders at the Eastern Townships School Board
have pioneered an exemplary approach and made
an outstanding contribution.

In light of the results of this preliminary study, we
may posit that the implementation of ‘one laptop
per child’strategy at the Eastern Townships School
Board is a primary factor to explain its leap from
66th position in 2003 to 23rd in 2010 (out of 70
school boards), and why the student dropout rate
has plunged from 39.4% in 2004-2005 to 22.7%
in 2008-2009. This progress, which we may at least
partly attribute to the ‘one laptop per child’strategy,
would certainly never have been possible without
the complete commitment and outstanding skills of
the teachers, the school administrations and other
education stakeholders at the Eastern Townships
School Board. The official statistics on student
graduations in this school board appear consistent
with the preliminary results of this study, which
enable us to gain a broad overview of the benefits
and challenges of using laptops in the classroom. In
this respect, we should retain the lesson that, des-
pite the technical and pedagogical challenges, this
innovative education initiative represents above all
a gain, for both teaching and learning, and for the
future social and professional lives of the students
who participated.
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5.1 Directions for future
research

At this point (the research is still ongoing), it is
difficult to point out directions for future research.
Nevertheless, the findings of this first study phase
suggest the following scientific approaches:

- More systematic studies on the impacts of
enriched technology environments, such as
at the Eastern Townships School Board, on
students’ academic success;

- More specifically targeted studies on adapta-
tion processes in teachers and students when
making the shift from a traditional class to a
laptop class, and vice-versa;

- Studies on the relationships and interac-
tions between students use of laptops in the
classroom and at home;

- Longitudinal studies to document the acade-
mic and professional paths of students who
attended ‘one laptop per child’ classrooms in
order to gain a better understanding of the
impact extent of this innovative project.
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6. Ten ke

reco%mendations

Enable the Eastern Townships School Board
to continue innovating in education through
its envisaged and pedagogically conceived
laptop program for all students;

Continue to assess the impact of the pro-
ject’s ‘one laptop per child’ strategy through
rigorous studies aimed at gaining a deeper
understanding of the benefits and challenges
in this particular educational setting;

Perform a longitudinal assessment of the im-
pact of this pedagogical formula (one laptop
per child), particularly on graduates from this
school board;

Given the positive impacts identified, aim
to extend the use of laptops to all students
within the school board;

Continue the development of a site for video
teaching resources (online) to enable newly
hired teachers to familiarize themselves with
the current teaching system at the Eastern

Townships School Board;

10.

Conduct teacher surveys to more accurately
identify their needs in terms of training days
and workshops;

Get students involved in the teacher training
days so that they can act as resource persons
for their peers and their teacher;

Raise awareness among students, teachers,
education support staft and parents of

the many benefits of using laptops in the
classroom;

Seek ways to provide equipment and Internet
connections at home for the 11% of students
who do not have these;

Extend the Eastern Townships School Board
experience to other school boards, with the
aim of making Quebec a leader in pedagogi-
cal innovation through ICT.
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