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ABSTRACT

This paper brings theory and empirical evidenckedar on the integration of information and
communication technologies (ICT) in education imiéd. New technologies are finding their
way into schools in Africa and educators are expenting with them with little support. The
benefits of ICT for deepening the quality of leaniare very real, as international research
demonstrates. However, little research has beeartak@gn on the process of integrating ICT
into African education systems and on training beas to use ICT effectively. This paper
describes one effort to fill this gap. The EducadilbResearch Network for West and Central
Africa (ERNWACA) and the University of Montreal esrched the integration of ICT in
education with students, teachers, school directansl parents in 36 schools in Benin,
Cameroon, Ghana, Mali and Senegal.

Results show that the use of ICT can help seconslargol students develop the cognitive
skills necessary for higher education and for Widen accompanied by appropriate
pedagogies in school. However, teachers need atx&S$ and opportunities to learn how to
use them and integrate them in their teaching. Weachers integrate ICT into their teaching
and into student learning, they tend to adopt macdve and interactive pedagogical
approaches that better prepare youth for a worlidsifbility and mobility in which it is not
how much we know that matters but how well we die & learn, to adapt and to create. The
use of ICT can support inquiry-based learning irysvehat thin or inaccessible textbooks in
Africa cannot. These trends in learning and tearimeed to be understood and guided by
educators and those responsible for educationragsie general and teacher education in
particular. This paper seeks to inform them and ghecesses they manage in order to
maximize the benefits of ICT for pedagogical refand improved quality of education.
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1. Introduction

The African Union made revitalization of higher edtion one of seven focus areas for the
second decade of education in Africa (African Unid@06). Higher education, research, and
innovation are paramount to the development of tomtinent (Muchie, 2004), yet
unemployment has become a disincentive to the pilokeaducation in Africa (Obanya, 2004
145). What is to be done? Emerging knowledge sesieind dynamic economies require new
competencies. Obanya (2004) stresses the needpmsexstudents to different ways of
knowing before introducing specialization (p. 143pday’'s learners need to build core
generic skills that include analytical power, conmeation, adaptability, interpersonal skills,
creativity, team spirit, IT fluency, the spirit ofquiry, and learning as a way of life (Obanya,
2004: 145; Obanya, 2007: 12).

When should IT fluency begin and how does it haliicbother skills required in the 21
century? How does engaging with it help learneassition from secondary school education
to higher education? What potentials and dangersinflarmation and communication
technologies (ICT) represent for African educataystems? This paper draws on education
theory and empirical evidence from classrooms incAfto discuss how the pedagogical use
of ICT in secondary schools can contribute to lemyreritical thinking, problem solving and
research skills and thus contribute to better @dton from upper secondary to higher
education.

2. Context of ICT in education in Africa

Secondary school gross national enrolment ratethercontinent are around 30% and for
higher education around 5%. (UNESCO, 2007). Winérd is the need to diversify education
and make it more widely available, there is thedneeensure it reflects the aspirations of
African peoples (Nyamnjoh, 2004) and to improvedhality of teaching and learning, which
could in turn increase access rates. The educsgicior in many African countries is so “aid”
dependent that dependency is internalized and thditle looking “inwards” for assistance
(Obanya, 2007: 28). While ICT use can increase mtigrecy, it can also open new horizons
and provide pathways for learners and teachergdai@ skills needed to benefit from and
contribute to society in the 2icentury. The way the integration process is maage
determinant and we should be aware of the issuegeastegrate ICT into education at all
levels.

Need for a move from Teaching to Learning

Education is all too often “bench” education in athieachers try to “transfer” knowledge to
passive students. This does not encourage stutierdstively engage and to build their
knowledge in socio-constructivist ways. Numerouso$ars have shown the need for a shift
from teaching to learning (Matchinda, 1999; Tchon@06). In student-centered pedagogies
there is a shift from teaching to learning and etid are not only active learners but assume
responsibility for their learning. ERNWACA (2006hé other research results have shown
that ICT can support this shift to a focus on l@agrand to the socio-constructivist teaching
methods the shift requires.
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Factorsthat limit integration of ICT

In African contexts, several factors limit the seapf the integration of ICT into education.
First, there are access issues. Learners in urieas are favored over those in semi-urban and
rural areas. This discrimination is due both todeguate policy and practice to ensure
equitable access and to the inexistence of eldgtilc many rural schools. When there is
access to computers and Internet in schools, ibedimited to a mere 2 to 3 hours per week
for each student, for example in Mali (PanAf EJDQ&: 2), and students are often favored in
access over teachers, yet students need some geidarder to use ICT for pedagogical
purposes (Ndoye, Dione, & Kane, 2002; Noudogbesgionhe & Lodjo, 2002). The
integration process is often focused on technolagiyer than human resources development
and can be wrought with dependence on partnersdeutse school. Rather than helping
schools move toward more autonomy in equipment t@aamce, software configuration and
ongoing human resource training, some partnerarinterest of financial profits, prefer to
keep control of these areas and lock schools iepekdency relationships (ROCARE, 2006:
15).

There is still a focus on teaching ICT and onlyrgplec success in moving to teaching and
learning the pedagogical use of ICT. ICT are taugtiter than used to enhance the quality of
teaching (ROCARE, 2006: iii). There is growing comption of Web content by teachers

and learners in Africa and limited efforts to refothe curriculum accordingly and to develop

digital content by Africans for African educatior@ntexts.

Teachers are insufficiently involved in the integra process and their realities and concerns
insufficiently considered. An excellent teacher ¢earn to use ICT to enhance teaching but
the reality is that most teachers have insuffictene and support to learn the pedagogical use
of ICT, and they find themselves in overpopulatéglssrooms and sometimes less than
desirable working conditions. Teachers who do leoeess to computers use them to prepare
their lessons, to type exams, and to calculateegrdBOCARE, 2006: 16). Teachers who
have used ICT for pedagogical purposes have altdstdhe benefits in communicating
abstract concepts, for example in the scienceschiea confirm that using ICT or having
students in their classrooms who use ICT makes thegn to question and even transform
their pedagogical approaches. In the process, stsideecome more active in their own
learning.

3. Theoretical framework on competences for succee) at University

To succeed at University learners need to know twigarn. University is not a place to sit
and wait for learning to be delivered. Studentstndeselop a sense of intellectual autonomy
in which they discover and deepen their centeiatefest. They must know how to ask good
guestions and where to go for answers. They muablgeto solve a variety of theoretical and
practical problems. They need a critical spiriet@age in higher order thinking that involves
analysis and evaluation. With such skills, studevilsbe prepared for the thinking, research
and writing required of them at University levekpecially within the context of reforms
toward BA-MA-PhD tracks (“LMD” in French). An apppoiate use of ICT in secondary
schools can help foster development of these Jelig.s

The use of ICT can help develop complex cognitkilsswhen students are taught to apply

the process of problem solving and given the opmay to use technology to resolve
problems. Group work using the computer to resgik@blems helps develop higher level
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cognitive skills as does student use of commuroaatbols to edit, present and share results
of a project (Barrette, 2005).

What do we mean by higher cognitive skills? Andarsmd Krathwohl in 2001 adapted
Bloom’s Learning Taxonomy, to show that higher dtige skills like analyzing, evaluating
and creating are built upon the lower levels in taronomy that include remembering,
understanding and applying. Below is a figure tHagng progression from one qualitative
level of thinking to another.

e Creating
= Generating ideas, products, or ways of visying things
= Desigpifig, constructing, planning, producing, in i
=
= .
i Evaluating
%< Justiflying as decision or course of a
Checking, hyppthesising, critiquing, experimenting, judging
_
= Analysing
Breaking information ipto parts to explore understandings and relationships
\_ Comparing, organizing, deconstructing, interrggating, finding
Applying

Using information in another familiar sifuation
Implenjenting, carrying out, using, executing

Understanding
Explaining ideas or concepts
Interpreting, sunpmarising, paraphrasing, classiflying, explaining

Remembering
Recalling information
Recognising, listing, describing, retrieving, ngming, finding

Figure 1: Learning Taxonomy of Bloom (1956) as sediby Anderson and Krathwohl
(2001); adapted from representation by Tarlinto83)

Teachers can use ICT to help support each levidartaxonomy. For example, information
can be stored and displayed on a computer to hiéhpaw test remembering. Internet can be
used when encouraging understanding of new conddpiisg particular software could allow
students to apply understanding to new situati@wmitinuing to move to higher cognitive
skills, students can use the computer to help tbeyanize materials or ideas and to foster
analysis as well as evaluation and problem solving.

“At the highest taxonomic level is the deep prooesshat is promoted by the design or
construction of integrating projects. Most of thegesses represented at the lower taxonomic
levels are brought together in the design of ptejetor example, perceptions are built
through sensory inputs. Such inputs stored asnmdton for further manipulation should
start with understanding and comprehension. In dbeelopment of powerful projects,
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students must explore ideas and resources, angizanaihd evaluate information in a final
synthesis” (Karsenti, Tchombe, Toure, Ngamo, & Maigrthcoming).

4. Multi-case study methodology

Qualitative and quantitative methodologies wereduse gather and analyze data from
primarily secondary and a few primary schools imiBeCameroon Ghana, Mali, and Senegal.
The case study approach was used in which researekplore a single entity (“the case”)
limited by activity (i.e. a process) and collectalled information by using a variety of data
collection methods during a sustained period oktij8take, 1995). The study took place in
2004-2006. Because there were 36 “cases” in fiumees involved, the study was a multi-
case study. Case studies are valuable in the skaséhey provide qualitative explanation
consistent with the inductive model of thinking. S€a are selected in relation to their
potential to contribute to reaching the researgeailves as opposed to a statistical model of
representation. Cases for this study were seldzdsdd on criteria such as the presence and
pedagogical use of ICT while ensuring diversitytexrms of public/private schools and
geographic location and socio-economic factorfiegndountry.

To respond to the objectives of understanding tioegss of integrating ICT into education
particularly in relation to access to ICT, use GT ] effects of ICT use and the durability of
integration efforts, data was collected from sixurses: official documents and other
documents produced by schools, teachers, and $suidethe context of the teaching-learning
process; literature on ICT in schools; opinion sys; interviews; focus group discussions;
and school and classroom observation.

The total number of persons who responded to ti@arpsurveys in the 36 schools included
66000 students and 3000 teachers. Individual imery were conducted with school
principals and other administrators, pedagogicaisads, computer lab monitors, teachers,
students and parents. To reinforce interviews, $aguoup discussions were conducted with
the teachers and students and some parents for quaiéative information and for the
purposes of triangulating sources of data. Obsemnatwere carried out in all 36 sites by
national and in many cases regional research téasse the nature of the practices and the
availability of resources.

5. Results from the research in five countries

Results are presented first in relation to studeativation. Then we review the kinds of
information that students and teachers access droffime. We will also look at how ICT
use is related to academic learning and more algamming. ICT use promotes collaborative
work involving learning across borders, intercudiulearning, and learning through group
work. Finally, we present student perceptions kdges between ICT, securing employment
and furthering formal studies.

Student motivation

In all of the schools studied, learneirsterest and motivation were heightened throughutdes

of ICT. Students were found to be on time for adassnore research oriented and faster in
learning their subjects when ICT was involved. 1@%e even contributed to decreased
absenteeism in some schools. Computer labs opémdecreation periods are usually full of

individual and groups of students who send messageslassmates, review or deepen
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subjects covered in class, research answers toa3lednager quizzes from other schools,
and even in some cases develop web sites or btomgsommunicating and sharing with

others. One student explained that “the computehelps me to know many things, to

communicate, to discuss.”

Complimentary information from I nternet and off-line sources

According to the interviews, teachers and paresgsthat information accessed from Internet
opens up new opportunities and thus contributdsigber quality training. Teachers update
their lessons more regularly and students bringrmétion from the Internet to bear in
assignments and classroom discussions. Teachetwad®hts who use Internet in relation to
pedagogical objectives are more informed than leedod teaching and learning processes are
deepened to some extent; however it is too eatkptov the impact on academic success. “Its
importance is undeniable, even if we cannot quamiiiat is not yet in our habits.”

As far as relevance of Internet content for teaglaind learning in Africa, opinions are mixed.
Teachers and students both provide long lists ofen@s consulted for coursework.
Biographies of historical figures, for example, aesearched on the Internet, however,
students claim that he works of literary figuresnfr Africa are harder to find even if their
biographies are available. Science teachers anerkim take visuals from Internet to support
lessons on human anatomy. Sometimes computer aomsaespecially for those who do not
have the privilege of using a science laboratorgdiool, help students better understand
concepts in the physical world, for example rela@dstronomy and geology. Geography
teachers explained that they save time by prindirgap from Internet as opposed to taking
several minutes at the beginning of class to dtamnithe board. One student explained that
Internet “helps me ... to see the lessons.” Civiccation teachers have produced course
materials, incorporating information available & tinternet, when manuals for that subject
at the appropriate grade level had not yet beedyzed. Math and language teachers suggest
sites to their students for additional explanatod practice of concepts covered in class, and
language teachers refer students to sites witm@mind self correcting exercises in grammar.
The materials consulted and used come from sitethefcontinent as well as a few sites on
the continent, not to mention Microsoft Encartayahapedia on CD-ROM.

Teachers use ICT to produce typed texts, multimgdesentations, and other visuals to
enhance their teaching. Students conduct Intereatckes for information to compliment
classroom discussions. Some schools also produbesités as a window for interfacing with
students and former students and schools in othertges.

However, both teachers and parents complain thra¢mulnternet content is not sufficient for
the needs of learners. Adaptation is required. Thagourage efforts to support the
production of appropriate digital learning matesjale. by Africans for Africans.

Parents, whether literate or not, support ICT uséhbir children, while expressing concerns
not only about inappropriate or pornographic contaut also about tendencies to become
machine dependent and less interested in readidgwaiting. Parent teacher associations
dedicate financial resources to ensuring that tsieidents have access to ICT at school and
individual parents, especially in Ghana, insist th@vernments make more efforts to ensure
such access to all children within the nation. Rereseem to believe that ICT use is part of
the secret of success for their children as theyarimm school to university and the world
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of work. Parents insist on access for their childoat do not seem to be aware of or insist on
the support teachers need to guide students ipetti@gogical use of ICT.

In addition to citing the benefits of ICT for acade work, students also developed discourse
on the necessity of ICT in today’s “modern” wortd“fit in” and “go far”:

We are now in the computerized age and so for niretter anyone who doesn’t
know how to use the computer is a bit strangeisdiarrent world.

Information which used to be stored on sheets pép& now being stored on the
computer so it can be easily retrieved at any time.

Academic and active learning

Students explained how ICT helped them with schodtw“The work is easy when you
know how to use the computer; it is a teaching wetthat helps to complete the lessons
received in class. / Working on the computer help$o learn. It stimulates us to work and to
do research. / If we have not understood a lessafass, Internet will help us to understand
it. / We don’t have to consider only what we haearhed in class, Internet is there to
complete our information.” Students use computensl dnternet to type notes and
assignments, do exercises online or from a CD-R@hd, search for information related to
lessons.

ICT use can promote more give and take betweeméeand student, shifting not only more
responsibility for learning but also means to thelent. One student explained:

The teacher must do 40 percent of the job and tildest must do 60 percent. When the teacher
comes to teach biology if | don't understand sorngth need more information, so | go to a
search engine, Google for instance. | type whamml laoking for and it gives a whole lot of
information. | print them out and then | add thesmty notes so as time goes on, | refer to them. |
compile huge questions and come and ask the teacher

Students also described problem solving usingaligilucational materials such as CD-ROMs:
“Some of the software helps me in ... solving certa@hematical problems. If someone asks
me how | would find the area of a circle, | wonitdw, so I'd go there quickly and look and
learn it.”

With regards to whether the computer is actualgbding the students to learn more, students
gave examples of being able to get additional midiron on the internet, beyond what
available books provide, including about Africardippgans and writers:

| think the computer is allowing us to learn moexcause there is certain information you can’t
find in books but when you go to the internet, gan get a lot of information. For instance with
what my friend is saying about Kwame Nkrumah, westsome books which are outmoded and
which can’t get you the needed information. Butrently, we can get all the vital information
about him from the net.

A science student explained that the net “acquam@go the world. It helps me know what is
going on around my sphere and my field of studidsntl another student explains how the
computer helps in learning by allowing studentgractice what they are learning and learn
by practice:
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It's like hearing a story. It's difficult to remerabmost of those things, but if you do something
practically, you can sit down and remember what gi@lpractically. You are able to remember
that more than just somebody coming to stand intfa you and telling you. So | think there is
quite a gap between those who use ICT and thosalart

While teachers said that educational software usélde schools is “not so foreign,” they also
insisted that African countries get more involvaddeveloping ICT-based learning materials.
Though both teachers and students spoke of “liing global village” and needing to access
learning materials and information from around therld, there was also concern for the
development of materials by Africans for Africa.

The majority of the learners held that the compuiera very large extent, actually helps in
academic work. The perceived level of importancehaf use of the computer for general
knowledge, research and the acquisition of jobs ala®st similar between boys and girls.
The main differences were found in the academic @mdmunication purposes for which
females readily valued and preferred the use otttdmeputer more than the males did. In all,
students found lessons of teachers using ICT nmbeeeisting than the others.

Learning across bordersall lifelong

Students report that Internet “helps me to be cotegewith the world, to collaborate with
other people. / | discuss with my correspondentgetoand to give information. / | also send
messages to my classmates. / It is worthwhiledsearch and knowledge.”

Students exchange with classmates and with studantsther schools on and off the
continent. This links them into a larger world.féel out of my country when | work on a
computer, sometimes | have the feeling that | @wveling. / It helps me to be connected with
the entire world, to collaborate with other pedple.

Students access computers and internet at scmooljbercafés and at home though school
was the most common place of access.

Students talked about lifelong and interculturarteng without referring to it as such:

You know learning nowadays is a global phenomeit'srall round, you can't learn only in your
country, so with the internet and its educatioradilities, one is able to learn worldwide, learn
around and not only focused on your country.

The initiation of ICT in Mozambican secondary sclsoomas initiated in part to “accelerate
sustainable development in the country by empowesgacondary school graduates for
lifelong learning” (Cossa & Cronje, 2004: 92).

Training and collaboration

Internet has been an impetus for collaboration grteachers. Teachers report sharing and
reviewing together content and exercises from thietm improve courses. However, many

complain that they have never been trained in #eeaf ICT though students in their school

are expected to use it every week. Training a@iwilmay be planned but not realized, in large
part due to teachers’ busy schedules. One teautr®r,could be characterized as a self-

learner, explained, “I never wait for trainingebrned myself by doing.”
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The idea of students sharing and learning from edloér through group work was prevalent
in the interview transcripts:

| for instance, | did not know anything about [Wabe development] until Aya
taught me, so | think she is not all that greedgaose she wants everybody to
know the kind of things she does. She wants teswne ideas which is the idea
behind group work.

When you are working on the computer, we work imugs because when we
work in groups, the group members bring ideas alwhdt you are doing so that
whatever you are doing you do as a group and tlemplishment comes to all.

Other studies (Kozma, McGhee, Quellmalz, & Zall28D4: 369) confirm that technology
supported projects that provide opportunities fadtaboration among students are more likely
to lead to the development of problem solving sills.

Group work with the computer and Internet was plewanot only among teachers and

students, but also to guide the integration of I@® educational initiatives. The integration

process requires leadership and teamwork. Schioami$ad a team of people with strong team
leaders responsible for ICT at the school seemée tan the path for durable integration.

Employment and further education

Students perceived linkages between knowing ICTtjingeemployment, and continuing their
studies:

It's given me some talents | think | can use ff@. ISBometimes, you have to go to a
whole business centre to learn how to use the ctenpBut since we are paying a
littte money at school to learn to use the computspecially Excel, | can
confidently finish school and look for a compangtthses Excel and that would
create employment for me.

Again, it creates employment. There are some wiabar jobs around that you
cannot get but when you go to the internet, there some jobs that our
gualifications suit nicely so it really helps usléarn it. You know even if you want
let's say after your education you want an emplaymas even a storekeeper just to
get you going until you go for further studies.

Well using Word for instance, | have been ablertmdpce some documents for my
self and using Excel, | have designed a templatedo departmental accounts and
also using paint | made an advert for an excursama printed it. So it's created
some employment for me.

Other students explained how they thought theyld®ter chances of success on standardized

examinations if they were ICT users and teachedssahool directors confirmed that students
who used ICT seemed more likely to receive schbipssto continue their studies.
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6. Discussion of results in relation to gender andsing ICT to prepare for University

Appropriate use of ICT in secondary schools conteb to a variety of changes. ICT use
motivates students. Teachers find themselves upgg#ieir lesson more frequently and using
more active teaching methodologies. Students becoore active in their own learning and
contribute both in and outside the classroom. Iditamh, learning crosses borders more
fluidly, going for example beyond the classroomoiftomes and communities and other
venues such as cybercafés. It also crosses nabionablaries when schools enter into contact
with each other through sustained electronic comaoation and cultural exchange.

The ERNWACA and University of Montreal study of 36hools showed that ICT is first
introduced into schools as a subject area. ICT oy be limited to a couple of
administrators, the ICT teacher(s) and his or hettents. However, it is when most teachers
have the opportunity to learn and use ICT that egirbto see the pedagogical integration of
ICT into teaching and learning processes. Then Wesee that ICT is more than a subject but
rather a mechanism to encourage more inquiry-beseding than textbook-based education
in Africa could not previously support. We say tlia¢re is pedagogical integration of ICT
when teachers actually use it to teach their varghisciplines and, more importantly, get their
students to use ICT to learn.

Students in urban cities in Africa have been frefjng cybercafés for almost a decade.
However, the activities they engage in are not ssmaly pedagogical (Noudogbessi, Azonhe,
& Lodjo, 2002). Students need pedagogical guiddncensure that their computer time is
actually contributing not just to their leisure lattheir intellectual development. However,
some teachers, lacking orientation themselves geling compelled to respond to new
teaching requirements, send their students dirdetis to cybercafés to “conduct research.”
There is a desperate need for teachers to learntdngwide their students’ research efforts at
secondary level, discussing, for example the rgiigbof different sources of information
available on the Internet and teaching how to sgite information.

Learners, educators and parents alike have expl#iag exposure to ICT at secondary school
level provides students with advantages as theysitian from secondary school to higher
education and the world of work, especially, agtimer studies, because of “improved skills
in reasoning with information, communication skillsnowledge of other cultures, better
attitudes toward school and technology, and, ofsmumproved technology skills” (Kozma,
McGhee, Quellmalz, & Zalles, 2004: 379). Studentseveral different countries who used
computers (through the World Links program) eved hagher end-of-year ratings on their
abilities in these areas than students who doppt371-72).

Motivation, attitude and interest of students

The way ICTs are used can be a motivating factosdnools and contribute to positive
attitudes toward learning. However, if ICT is usedraditional pedagogy in which students
are not actively involved in their own learning,TI& not likely to have motivational effects.

For example, some teachers use ICT to deliver arscmagistral” or to “keep students busy”
rather than to develop their eagerness for lear(fagsenti, 2003b: 3). Students know many
things learned outside school and can find schoohf. ICT can bring various real worlds to
students and provide stimuli and motivation forrtéag. In the 36 primary and secondary
schools studied by ERNWACA and University of Moteit was found that learners’

interest and motivation were heightened throughafd€T. “Students were found to be on
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time for classes, more research-oriented, andrfastearning their subjects when ICT was
involved. Students had so much interest in thesdeas that they hardly ever missed classes.”
However, in these West and Central African contestiere computers were introduced in the
schools beginning in the late 1990s and early 20@se was a certain “over concentration”
on ICT courses as certain students explained trmydibe sure to come to school on days
when ICT would be used but may continue to skigotiays.

As far as differentiated interest and motivatioveleamong girls and boys, research does not
show significant differences, except that boys tentike to play games on computers while
girls consider it more of a tool for work and leaign(Karsenti, 2003c: 2; ROCARE, 2006).

Reaching both female and male learners

Women and girls are poorly placed to benefit frdra knowledge economy because they
have less access to scientific and technical educapecifically and education in general

(Huyer 2003). These disadvantages have preventetew@nd girls from benefiting equally

from opportunities that ICT can bring. Integrati@T in secondary schools and ensuring
access for both students and teachers should erablenproved pedagogical practices
making teachers and students real partners inethiels for knowledge, b/ increased number
of boys and girls transiting from primary to secandand secondary to university education
especially for girls, and c/ enhanced capacity ontent areas and skills development for
using computers in meaningful ways to establishelh motivated person ready for university

learning. So the essence of integration shouldbhadorporate technology in a manner that
will benefit learning at all levels and situations.

Technology usage as pointed out by Dockstader aathol (1999) means having the
curriculum drive technology usage, not having tedbgy drive the curriculum. With this
principle ICT should be of value to both female andle students to enable them to address
depth with content and move beyond the given, detnating understanding by applying and
analyzing and transferring knowledge to differemijpem solving contexts. Children exposed
to ICT very early in nursery and primary schools issthe case of Ecole Oiselets in
Bafoussam in Cameroon would have the added advawofageing accustomed to using ICT,
consequently getting acculturated with its charisties that intimidate in particular girls
from becoming computer literate. Being material doiversity education depends on many
factors and one of these is the modernized pedagbgitegies that are gender sensitive and
should be built in the curriculum process to enlkale@arning and improve on the learning
capacity of the learner.

The concept of information technology as an impuartdevelopment mechanism is still a
fairly recent phenomenon in many developing coestriLiverpool, 2002). Today many
students use ICT to create knowledge and develiis.SBut the issue of gender and ICT
remains complex as demonstrated by low femaleqpaation rate, which has been attributed
to a temporal factor inhibiting commitment to leag new programs and browsing the
internet for research, and even low level of irgerghown towards ICT related tasks, the
absence of role models and negative cultural degyLiverpool, 2002: 2). ICT is sometimes
perceived as male dominated just as the professionomputer engineer. Females are
considered not to have the potential to cope wsihgithe computer. Explanations of gender
differences in the use of ICT may draw on the $tmad differences from a biological
perspective as we make reference to the right@htémispheres and the hypothesis that the
female brain is very active as it uses its resauaed does so quickly. The female brain,
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which is never at rest, has a true learning adgen{&auvain, 2001).The issue of brain-based
gender differences has created a gender advantsagh/dntage hypothesis, in which girls in
particular are seen to be disadvantaged in acqguiechnological skills. Yet literature is
replete with marginal gender differences on thisoaat (Maccoby & Jacklin, 1974). But
there exist some functional differences that peshagm explain enduring female behavior of
which teachers are not very aware. Gender diffeemould be discussed with regards to
gender differentials in meta-cognitive skills theupport the knowledge acquisition and
management process; skills that are necessaryhéowuse of ICT. Where weaknesses are
identified referrals and consequently interventimechanism should be put in place for
remediation.

Yet using ICT for learning does improve learninga&eity and makes the learner focused on
the process for acquiring knowledge and at the same the content of knowledge. Of
course, the active uses of ICT require many conmgeds. If the emphasis in learning focuses
more on the constructivist paradigm in knowledge akill acquisition does this have a
gender implication, where boys are always moresat¢han girls in the acquisition process? It
is a truism that knowledge is not simply acquirids created and recreated on the basis of
previous learning. Knowledge is co-constructed. &fmee schools have a major role to
ensure that all its clients irrespective of gensleould be made to contribute equally to the
knowledge construction process. Surely, all humamds are constantly searching for
meanings; this is the case for both female and ealmers So the question raised is gender
differentials in the use of ICT to enhance conadidn on cognitive processes and
consciousness on how knowledge is acquired in folesrning contexts. Emerging is
whether there are gender differentials in learnarstivational and belief systems and
attitudes, the degree of which should have cultimgblications. Preparing children for
transitions and in particular transitions to unsigr education necessitates reconstruction of
the educative process and in particular its pedagdtategies. What is most important is not
the content per se but how to go about obtainingmmgful content. There may be individual
differences as concern gender and even social ¢lass is such knowledge use to strengthen
the learner?

Support from the aforementioned can be found infihéings of the transnational study
presented in this document. Evidence showed thagsacthrough integration has increased
expectations, which has affected students’ and eeachers’ motivation. In addition
absenteeism has reduced and participation in séhoaased. In this way, the effects could
be far reaching in also reducing dropout rate wisalsually more common among girls than
boys. Boys were seen to demonstrate more positivedes than girls towards the impact of
access to ICT such as: “It enriches me with infdromaas a student. / It is interactive. / It
helps me understand my lessons. / It helps me kawany things as my teacher.” They
further affirmed that the use of computer is indispable today. Piaget and Vygotsky made
references in their respective theories about thle of peer tutoring. This was well
demonstrated particularly as one of the major enoisl facing girls in the use of ICT is
manipulating the machines. Peers helped solve gmablof their classmates who ran into
technical difficulties. There were no gender difetials in this kind of support because girls,
besides scoring high evaluation marks, were alsatified as experts who teach others how
to connect to the computer and operate it. Pertiresues observed in the findings were
comparability between boys and girls and their wdecomputers (66.7%) and girls
concentrating more once they gain control and gkilise. Many more girls (61%) focus on
computer literacy. The students, most especiakydinls (34%) said computer is something
"very important.”
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Richards (2005) also reports on a number of stuthi@shighlight the fact that computers are
widening the gender gap in schools, as boys splesid $pare time playing games on the
computer while girls use them for homework. Compugt@ences applied to education have
been causing a real revolution in the teaching laathing process. Learners are active in
constructing their own knowledge and social intBoms are important to knowledge
construction. Students interact with other studemd with teachers in ways that stimulate
both knowledge construction and cognitive growtltcdss plays a great role in students’
meta-cognitive processes for judging, organizing] acquiring new information (Bruning,
Schraw, Norby, Ronning, 2004). Based on these vi@¥scan provide learning opportunities
for girls as well as for boys preparing for univgreducation that require strong research
skills. But there is the need to understand ICT tredway it can pedagogically constrain or
enable particular activities.

From the transnational study reported above, gepdety in internet access seems less
serious a problem than the inherent sexism in gratral school culture that intimidates the
girl. What emerged is the fact that boys are mggressive users of ICT than girls because of
cultural and institutional barriers in some if mobst cases. Girls need to be encouraged to
address their knowledge and skills in ICT; theygessalready such potentials but need to
better harness them with support from teachers ledgyeable and competent in using ICT in
teaching and learning.

Changing pedagogical approaches that incorporateipation — through small group work
and collaborative and peer tutoring — demonstfaeenabling effect of these approaches in
instituting gender parity in ICT classes, as obsdnin the transnational study. It was
observed that girls with more autonomy and intdneiotivation were able to control
activities in the same way as the boys and wene seeffer support to peers requesting such
support, as in the case of Longla Comprehensivee@»in Bamenda in Cameroon.

Wentz (1997) referred to an agenda converging #msftorm students' learning and
accomplishment. Among the issues mentioned wasgratieg new technological
advancements. Research (Wentz, 1997) supportshémyt that technology and use of
computers can add value to learning when thouditfimtegrated into the curriculum.
Teachers using technologies report that they aree momfortable with students working
independently and are able to present more compégerials. Universities in the ECOWAS
and CEMAC zones are adopting the BMP/LMD model: igdars degree, Master and PhD.
The focus is student-centred instruction, tailonngfructions more to meet individual needs
of students, and actually expecting more studguniti{Poole, 1997: 10). Using ICT has great
implications for the development of critical think, for example when students have to make
decisions about which material to select from titerhet.

Both boys and girls acknowledged that using ICTihaseased their productivity as students.
However, both boys and girls tend to be equalladirantaged in using these tools. AAUW
(2000) posited the goal that, “instead of tryingrtake girls fit into existing computer culture,

the computer culture must become more inviting gols.” There is therefore the need to

develop gender specific indicators on ICT and niedasn and monitor gender perspectives in
all ICT initiatives.
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7. Recommendations: ensuring quality and equitabléCT use in secondary school for
higher education

Six major recommendations flow from the researchusa of ICT in secondary school that
can enhance the use of ICT so as to better prégereers for higher education.

- Policiesfor integration of ICT in education

A coherent national policy and multi-year actiomamplprovides a framework and supports
educators and institutions in their attempts tegrate ICT. African countries may have a
national ICT policy, but not all have policies fategrating ICT in education.

- Subsidized I nternet connections for educational institutions and curriculum development
Educational institutions more and more need compuwdad access to Internet. Government
can assist by removing levies from computer equignand ensuring there are special
Internet rates for educational institutions. Finaltg well off parents contribute to use of ICT
at school, but government needs to ensure thagealbndary school teachers and students
have the opportunity to learn and use ICT, regasdlef geographic location and socio-
economic factors. Beyond access, government aret ptrtners should facilitate efforts for
African-based development of digital content atoral and regional levels.

- Going beyond teaching I CT and getting students to actively use ICT to learn

ICT is most effective not just when teachers udauttwhen they get learners to use ICT to
learn. This is in keeping with the need to integmaiore socio-constructivist teaching methods
and move toward more active pedagogies. This ealtilto less teaching and more learning.

- Training and mobilizing the pedagogical team

School directors are the first teacher trainergylimust create an environment conducive to
learning and professional development. They shenturage innovative teaching initiatives
and recognize creativity. One person cannot beoresple. Pedagogical change requires
shared commitment and teamwork.

- Participating in networks and communities of learning

Teachers also need to be responsible for theirmefessional development and should take
the initiative to become involved in committeessa@sations and other groupings where peer
exchange and learning is nurtured. They can heyphe the school and students in
communities of learning that extend beyond schadlrational boundaries.

- Developing and managing partnerships

ICT integration in teaching and learning requiresvrskills at the institutional level, namely
in the developing and managing partnerships. Sehib@lt do not breed these skills in their
personnel risk becoming overly dependent not onlgavernment but on private contractors
and other commercial adventurers.

8. Conclusion
We truly hope that this paper has demonstratedi@&fplays a significant role in preparing
secondary school students for higher educatiorthisy manuscript, we tried to bring both

theory and empirical evidence to bear on our argem®@mong others, we highlighted the
very real benefits of ICT for deepening the quatityearning.
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We also pointed out that, although many efforts amderway, including the noteworthy
PanAf project and the many initiatives undertaken by BXRACA,? little research has been
conducted on the process of integrating ICT intoicdh education systems or on training
teachers to use ICT effectively. This paper attsmptontribute to fill that gap.

The Educational Research Network for West and @emtfrica (ERNWACA) and the
University of Montreal have investigated the intggm of ICT in education with students,
teachers, school directors and parents involved@6irschools in Benin, Cameroon, Ghana,
Mali and Senegal. Scientific publications and book# soon be published based on the
empirical data collected. Preliminary results dgahow that the use of ICT helps secondary
school students get ready for higher education. H8y developing both the technological
and cognitive skills they need for higher educatsom for life, but only wherelpedby
appropriate pedagogies in the classroom. As exgdaim this paper, teachers who
pedagogically integrate ICT into their curriculurarture student learning in a variety of
ways. Moreover, they tend to embrace more operhiegcstrategies that help prepare high
school students for a world that will never statilil &nd where learning becomes a dynamic
process. It is not how much we know that matteus how well we learned how to learn, and
how well we can adapt, communicate and createcairistudents using ICT to engage more
actively in their learning. These new trends inedion need to be understood by teachers so
they may maximize the benefits of ICT for pedagabieform and improved quality of
education.

The six key recommendations aim to enhance th@fUKET in order to help prepare learners
for higher education and for the 21st century, wondconstant evolution.
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