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ABSTRACT

This study was planned to explore “the role of aéng on the professional
development of student-teachers in Cameroon”. Tdsearcher's concern with e-
learning was sanctioned by the need for a teaclmglearning strategy that can help
institutions of learning address their problems angrove on their outcome. Seven
(7) specific hypotheses were formulated to guide dtudy. The study also sought to
find out challenges faced by student-teachersenrtiplementation of e-learning. The
study involved a mixed methodological approachtHis respect, a survey of 796
student-teachers drawn from eight (8) Primary Gawent Teacher Training Colleges
and three (3) Higher Teacher Training Colleges vasied out. Also, an experiment
with 191 student-teachers of the Higher Teacheinifmg College was conducted using
blended learning. Purposive sampling, cluster semgpsimple random sampling and
systematic random sampling techniques were appWleere necessary to obtain the

sample.

Moreover, in the survey, data was collected usinguestionnaire while the
experimental phase generated data in terms of sdoe the first and second test
respectively. The student t-test, One-way ANOVAg &Lorrelation Coefficient were
used to test the research hypotheses. Findintigso$tudy offer new evidence that e-
learning has a significant influence on the pratess development of student-
teachers in Cameroon. Findings revealed that staernet lines or access speed
constitute a serious challenge to effective e-iegrin Cameroon (Mean = 3.2852).
Findings further suggest that Internet-Based Prob&olving and Computer-Based
Direct Instruction have an unprecedented role irstediong the professional
development of student teachers in Cameroon. Basdtis result, recommendations
are made to training institutions to embrace ICTsl decome more flexible by
adopting learning approaches that are dynamic amt-dimensional as problems in

education are becoming more complex.
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CHAPTER ONE
INTRODUCTION AND BACKGROUND TO THE STUDY

1.1  Introduction
This chapter will examine the background of thebpem, statement of the
problem, purpose of the study, objectives of tliegtresearch questions, and research

hypotheses, significance of the study, scope aedatipnal definition of terms.

1.2 Background of the Problem

1.2.1 Historical Background

This section attempts to describe the differens eaad policies that have
characterized Cameroon’s education; the teachecadida institutions and most
importantly the pedagogic resources that have esdemyer the years. Pedagogic
resources refers to tools and situatitihgt are capable of teaching on their own or
assisting a life teacher to teach effectively. Ehesols have influenced the
development of models, strategies and methodsachieg and learning in education.
They ranged from simple media, to advanced media Irdormation and
Communication Technologies (ICTs). Advanced medieswelectrical power whereas

simple media does not use electrical power.

Worthy of note is the fact that the Cameroon edanat system has witnessed
consistent evolution in its policies, strategiestmods and practices marked by its
political evolution and exigencies. However, to eeffvely study the ideas and
developments that have shaped educational pradtiaasler to conceptualized initial
professional training in Cameroon’s schools, itngperative to briefly examine its
history. Education in Cameroon has a long histdngligenous African societies
including Cameroon had their own system of edunatind training of younger ones
which included the use of tools before the intrdotucof western type of education.
This type of training was called indigenous edwrabecause it was part and parcel of
the society. This African practices were not innpior record books. Thus the West
referred to that kind of education as “primitiveuedtion” because it lacked backup

documentations.



However, indigenous or African education was a @sscwhich enabled
society to teach its younger ones the life pattednthe society so that they can live
within the context of their culture. The main oltjee of this kind of education was to
train and integrate the Cameroonian children intorkimg population. Fonkeng
(2007:32) points out that African education cetexd of activities aimed at
developing children’s’ motor or physical skills dsr construction, farming, pottery,
weaving, hunting, and carving; character and madraining; intellectual skills;
vocational development and the development of @esai belonging and cultural
heritage. He further argues that “traditional Admceducation addressed issues of
modern education particularly, with reference te tinansmission of the cultural
heritage in view of continuity and growth for thegulation of life in the society”
(Fonkeng, 2007:32). Falola (2000:50) highlightattithe learning process was a

cultural activity, and collective affair involvinidpe task of socialising.

Also, it is worthy to note that the education pxanvolved the use of
rudimentary tools, life-long learning, oral leargjrstorytelling, collaborative learning,
community based and non-formal processes. It refggbiio societal needs since it
focused on the provision of knowledge, skills anttitmles for immediate
consumption. Unfortunately, reforms in educatiorerothe years seem to overlook
their historical base just as colonial educatiodicps ignored and downgraded
African cultural knowledge and practices that ieficed indigenous education
(Tambo, 2000:152). Tamaniji (2011:320) concludes tima collaboration between the
colonial governments and the western Christian Misgies resulted in the
establishment of colonial formal schools in Camaro&onsequently, Formal
education in Cameroon is closely linked to the Wlesiugh trade, Evangelisation and
Colonisation. Its evolution can be traced or démaiin terms of the major landmarks
in the political evolution of the country. Formalueation in Cameroon from 1844 to
present can be divided into five cultural epochf#ews:

1.2.1.1 The Pre-Colonial Era in Cameroon (1844-1884

Shu (2000:1) and Ihims (2003:2) points out thatmi@r education in Cameroon was
started by the Baptist Missionary Society (BMS)thHe same light, Rudin (1968:121)
and Tamanji (2011:41) states that the Reverendpbodéerrick of the Jamaican-
backed London Baptist Missionary Society openedfitisé primary school in Bimbia



in 1844 with an initial enrolment of 62 childrenin€e then the school system in
Cameroon has grown steadily into a complicated odtvwnanaged by the government,
churches and private individuals. Merrick was foléml by Alfred Saker (Fonkeng,
2007:45). A year after the Reverend Joseph Meriitkl 845, Alfred Saker started
building schools and churches in Douala. Tamar@jiL{241) highlights that the second
formal school in Cameroon was the Bethel formabstiin Douala, founded in 1845
along with a Mission Station by the Reverend Alfrf8dker. During that period,

schools were concentrated only in the coastal atleassis Victoria (Limbe) and

Douala. The Missionaries focused on primary edooatlfhus Secondary education
was not contemplated. The curriculum laid emphasi€nglish Language, Reading,
Writing, Arithmetic, drawing, singing and the study the Bible. Their curriculum

shows that they acknowledged the importance ofstdi&e the Bible in teaching.

Unfortunately, these Bibles were not distributedhe indigenes (Ardener, 1968:10).
Vernacular was used in teaching. The main objeadfvechooling was evangelization.
The methods, structures and content of the schesisonded to the evangelization
mission, without reflections on the needs and estxr of the people or any
consideration for what had existed. The Missiorsaviere only interested in winning

soles for Christ.

1.2.1.2 The Epoch of German Education in Cameroori884-1914)
The year 1884 marked the beginning of colonialier&ameroon. According
to Ardener (1968:1) a German-speaking missionanfesp the Basel Mission took
over the work begun by the London based Baptissidigry Society (BMS) in 1886.
The Germans however overtook the British in the tmcannex Cameroon on July 12,
1884 (Tamanji, 2011:35 and Ihims, 2003:7). NgoB9@:74) points out that the
Germans applied the policy of “divide and rule”. tdether explains that the Germans
created divisions among the Chiefs in order tooshiice the German culture in
Cameroon. Also, the German masters were regardedupsriors (“master-race
theory”). After the annexation of Cameroon, thenlon based Baptist Missionary
Society had to hand over their schools to the Gesmahe type of education that
developed was predominantly technical and vocatidrias type of education implies
that there was the use of tools in education tp Ipelople develop skills. This also
means that the use of instructional materials onlds not a new phenomenon in

Cameroon. The curriculum that evolved emphasizetn@eic studies.



However, education was not treated as a matteriofity for more than a
decade following the annexation of Cameroon. Intaxddto the Basel Mission, there
were also the German Baptist Mission, the AmeriPaesbyterian Mission and the
Pallotine Mission. It is worthy to note that the ddion continued to be more active
than the Government in the field of Education. Bwrman Authorities introduced a
system of financial grants in aid to Mission Sclsowahich taught using the German
Language and followed the official prescribed autum (lhims, 2003:10). The major
developments in education during this period inelutie replacement of the English-
speaking Baptist Missionary Society by the Basebdin because it was German
speaking; education ceased to be in the handseofothority, more religious bodies
came in and the government began to take parteirptbvision of education; schools
began to be established further inland, followingri®an exploration and demarcation
of the country; the English Language was replacgdhke German Language as the
medium of teaching, particularly in the higher sks of the elementary school;
Government assumed supreme authority in the comdfokducation; syllabuses
designed by government began to be used in missitoools; vocational, technical and

teacher education was limited

Nevertheless, the period between 1914 and 1922 thergears of the First
World War and peace settlement in Cameroon. Afker war, the Germans were
defeated and Cameroon was partitioned between tbeclr and the British. This
period can be described as the dark years in Cameeducational development.
There were problems in switching from German tolishgn the British occupied area
and from German to French in the French-occupied.dtducational activities were
either in a standstill or focused only on reorgation by the new government and

missionary authorities.

1.2.1.3 The Twin Epoch: French and British Mandate$1922-1946)
This is the period in which the British and the riaie ruled their respective
parts of Cameroon under the supervision of the ueag@f Nations. France
administered French Cameroon as an autonomoutokgrvwithin its colonial empire
called French Equatorial Africa. Britain adminigerBritish Southern Cameroon as
part of Nigeria. British Cameroon and Eastern Nagyevas administered as part of
Eastern Nigeria from 1916-1954 (By 1916, Britaireatly had a colony Nigeria). In



1916 when German Kamerun was partition, the Brigsh one-fifth (1/5) and four-
fifth (4/5) went to the French (Fonkeng, 2007:83).

1.2.1.4  Education in French Cameroon during the Madate Period

Taman;ji (2011:195) points out that the French the British and the Germans
were geared toward global colonization schemes wwaild expand their colonial
economies. He further explains that the major psemunderlining the French
educational policy for her African colonies incladi Cameroon was assimilation,
aimed at eliminating African culture, language, aailization and substituting
French culture, language and civilization and thleeo French colonial education
practices from French Gabon (Tamaniji, 2011:209) Hnench believed that their
culture was superior to any other culture. They alought that their Language was
superior and that they had as mission to civillze test of the world. They believed
that African languages were very poor and could edp people to handle certain
logical ideas. The school system was set up toctsekeople who mastered French
culture that is those who have evolved out of tipeimitive culture “evolues”. The
method of implementing this was by transplanting #ducational system in France
into their colonies (Orosz, 2008:190). The samealshrun in France, time tables,

textbooks, and programmes were run in the colonies.

Worthy of note is the fact that the French wereessorely active in running
education including the creation of schools and pghavision of teachers. Fonkeng
(2007:93) points out that the training of local fessionals in the early years on the
French administration was carried out in the higbrgmary school in Yaounde. This
school remained the only form of post primary ediocain Cameroon between 1921
and 1938. (Fonkeng, 2007:93) further states thatthin mission of this school was
the training of teachers for elementary schootSsovernment Order of 1920 specified
among other things that only schools which teaatiuswely in French and followed
the prescribed government syllabus would be reaeghiand therefore receives
financial support from the government. The Orderl621, which regulated public
schools, arranged schools into five categoriesn@hi2003:98). This include: Village
schools; Regional schools; higher primary scho@lemestic science schools and
Vocational schools. The primary school system endgd CEPE (the First School

Leaving Certificate) while the secondary school texys prepared students for



Baccalaureate (Advanced Level) exams which wasdboérom the University of

Bordeaux in France. On his part, Ngoh (1996:136)tpaout that in 1937; there were
85000 pupils in Mission elementary schools under @atholic Mission, the French
Protestant Mission, the American Protestant Missaoid the American Adventist

Mission.

1.2.1.5 Education in British Cameroon during the Madate Period
Education in British Cameroon during this perioartgd off less smoothly than
in the French administered sector. The British Misary Societies arrived very late as
compared to French Missionary Societies who arrivexy early. Secondly, whereas
educational policy for French Cameroon was initatem Yaounde-Cameroon,
educational policy in British Cameroon was initéhteot in Buea but in Lagos Nigeria.
Thus British Cameroon was treated as a colony ablany. According to Ngoh
(1996:168) the British adopted the policy of “irelit rule” using the chiefs to
implement the French culture in Cameroon. They rassuthat the local languages
were poor for instruction or learning and therefoo¢ a good media for developing the
intellect. The schools that emerged in British Caroe include: Government Schools
(located at divisional headquarters); Native AuityofNA) schools; Assisted Mission
Schools; Unassisted Mission Schools; Post-primahpals. Ngoh (1996:174) points
out that in 1924, government regulations made dducaniform and provided infants

with free education.

More still, Tamanji (2011:192) states that thereravenly six government
schools which serve as model schools, for exampkefament School Buea, Mamfe,
Kumba, Bamenda, and Victoria. The British governtfead as a policy not to engage
so much in education but to show how schools shdagdrun (“indirect rule”).
Fonkeng (2007:133) defines indirect rule as a systéd colonial administration
whereby native people were ruled through theiratrimstitutions and natural or
traditional leaders. Native Authority Schools ftioned as Feeder Schools to the
government schools at the Divisional headquarférsy could be compared to Village
schools of the French administration. The Assidigssion Schools were those that
met Government set standards. Unassisted MissibodBcwere those that did not met
Government set standards. Up to the beginningefS#cond World War, the school

system comprised mainly of Primary Schools. Tamg@j011:188) and Ihims



(2003:68) argue that, towards the end of the mangdatiod (1932), the government
had opened an Elementary Teacher Training Centrikage which later became
Government Teacher Training Centre kumba in 1946He training of grades Il and
lIl teachers respectively. The Basel mission opemeel Teacher Training College at
Nyassoso in 1944 (Tamanji, 2011:187). The Cathblission opened two Teacher
Training Colleges at Njinikom and Baseng respedbtive 1944. The Baptist opened a
Teacher Training Centre at Great Soppo in 1950m@hi2003:70 and Tamaniji,
2011:194).

Moreover, during this period, the education systems expanded to the
secondary school level. The Catholic Mission @gkthe first Secondary Grammar
School St Joseph College SASSE in 1939. In 1948neéZoon Protestant College
(CPC) Bali was created ten (10) years later. Thenl@@mlge School certificate exams
dominated the curriculum of SASSE and CPC Bali (2iajm 2011:194). English was
the language of instruction. Tamanji (2011:186)uasythat during this period, the
majority of the schools were run by the Missionsitt©lics, Presbyterians and the
Baptists. St Joseph College SASSE was run by Mieihers and a large number of
Dutch, followed by a number of Cameroonian Gradedchers who thought the lower
classes. While Latin was compulsory in St Joseplieg® SASSE, the French
Language was compulsory in CPC Bali. In 1956, ir& firls school Queen of the
Rosary College was opened at Okoyong in Mamfe. &lsesondary schools adopted
the University of Cambridge School Certificate Exaation syllabus as well as the
West African school certificate examination syllaburhe exam was a grouped
certificate examination in which students chooséjestis from four basic areas:
Language, Maths, Social Studies and Science. Tairobie certificate, you needed to
have passed in a number of subjects selected femtm @&f the four groups. The pass
mark was calculated on the total score. It was dasethe total score that you were
classified as Grade Il or Ill teacher. This systeontinued until 1955. After
Independence, the Cambridge and West African ScBgaminations were replaced

by the University of London General Certificate Bxaation.

In conclusion, the British had an aim in educatioreducate Cameroonians to
become responsible citizens and provide the groondvor further training. The

British first of all transported their system ofuedtion to Cameroon and left it in the



hands of the Mission. The irony in it is that thasMons were only interested in

running schools for the purpose of Evangelisation.

1.2.1.6 French and British Trusteeships (1946-19631)

At the end of the Second World War (1939-1945)a nerld body the United
Nations Organisation (UNO) was created to repldme lteague of Nations (lhims,
2003:55). The trusteeship was one of the six orgdnthe UNO to take over the
supervision of former mandated territories of teéudct League of Nations. Emphasis
during this period was laid on post-primary andf@seional education in both the
French and British administered sectors of CameroBrom 1954, British Southern
Cameroon became an autonomous region within the N@gerian administrative
arrangements created by the McPherson constitutdon.independent board of
education for the Southern Cameroon was set upugaBAs in French Cameroon,
enrolment in primary education tripled but some kags was given to secondary and
professional education. The main objective wasit@ ghe products of schools the
skills of running the country’s affairs. Consequgnthere was great pressure for
educational institutions to expand and for highguaational institutions to be created
so as to train middle and higher level man powehofarships were expensive and the
first University was created in Cameroon that is University of Yaounde in 1962.
Also, the situation for general secondary schoanged with the creation of the
Advanced Teacher Training College Yaounde in 196th van annex created in
Bambili in 1967

1.2.1.7 The Post Independent Period (1961 to Presen
The real Cameroon education began with independande unification of

French Cameroon and British Southern Cameroon leetvi®60 and 1961. French
Cameroon gained her independence from the Fren&B60 while the regions under
British control gained independence in 1961 andgeemwith Francophone Cameroon
(Ngoh, 2006:243; Fonkeng, 2007:17). The countrydaspted French and English as
the two official languages with equal status thattksts dual colonial heritage (The
Constitution of the Republic of Cameroon, 1996)e Tasult was the emergence of
Bilingual primary, secondary, higher education aedcher education institutions in
the country. Worthy of note is the fact that tlustpindependence era was marked by
three distinct periods starting from: the Federatiqd betweenl1961 and 1972; the



Unitary period between 1972 and 1982 to the Repuibtim 1982 to present. The
period 1961 to 1982 was under Ahmadou Ahidjo asiBeat of Cameroon (Ngoh,
2006:243). President Paul Biya took over from Ri&si Ahidjo in 1982 (Ngoh,

2006:328). The major curriculum policies during tRederal period included the
policy of Harmonisation, Ruralisation and Bilingisah. Cameroon/World bank
Report (2012:11) points out that the country had ohthe most effective education
systems in Africa during the 1970s and 1980s (tharwy period). As national revenue
declined, education development became unevenpeitiods of growth and decline,
similar to the economy. This report further statbat primary completion rate
increased from 59 percent in 2004 to 72 percer0i®8, and that the repetition rate

decreased from 22 percent to about 18 percenecasely.

Moreover, Cameroon has remained stable since ifeation in 1961. In the
colonial era, education in terms of pedagogic resesiwas designed to serve colonial
interest. In the years following the achievemeninolependence, it had to be oriented
towards meeting the needs of national independandedevelopment in all aspects of
national life. The educational policy since indegemce emphasized the extension of
educational opportunities to the entire populatitthre forging of national unity and
man power development for economic, social, andipall needs of the country. This
is the period in which the government became moteeain education. Primary and
secondary schools expanded and the role of thesiynof Education was supervisory
so that there should be quality, standard and arm&calum or uniformity as seen from

the different curriculum policies that were implarte.

Also, higher education institutions unknown in cold era were being
established. The first higher teacher training eg®l (the Higher Teacher Training
College Yaounde) was created in 1961. There waat@grecollaboration between
government and voluntary agencies. Parents begaplalp an important role in
education through the Parent Teacher Associatid@)PSince 1995 new orientations
in education policy have emerged: Law No 98/0044fApril 1998 and Law No 005
of 16 April 2001 on the new guidelines on Higheueation. Following these Laws,
Cameroon has made tremendous efforts to respornletmeed for quality and the

demands of Information and Communication Technokgy Globalization.

To add, this is the era in which ICTs are taking ¢lentre stage in almost every
sector of life in Cameroon. Scientifically as wal pedagogically, it is normal for an
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effective teacher to alter his or her strategiesthods and techniques of teaching and
learning with the use of pedagogic resources. Hewethese pedagogic resources
have changed since the era of the Missionariesis Worthy to note that dramatic
changes that comes as a result of ICTs poses adpaéenge to so many teachers as
well as student teachers and consequently to @lsthke holders. In fact, significant
changes in ICTs and their penetration into the atioical system are a growing
concern in Cameroon and the world at large. Itnsssue that concerns everybody
irrespective of ethnicity, region or race. No oseekcluded. ICTs have potentials to
improve teaching and learning as well as harboubseat to education if poorly used.
In Cameroon today, this is compounded by a rangehaflenges faced by teachers
such as large numbers of students, rapid chantgelmologies, increase accessibility,
ownership, and use of these technologies by stadie@tnd out of school.

It is worthy to note that the majority of studemisCameroon are youths. The
youth population in Cameroon just like in other SSdharan countries in Africa is the
largest and will continue to grow because of a slowace of fertility decline.
Consequently, the opportunities that these yourgplpehave thanks to ICTs and the
choices that they will make will profoundly influes current events and our collective
future. If the youth have the desire and want tange the world positively they will

given their numbers in the world.

Also, it is interesting to note that every youngr@soonian wants to own and
use an ICT gadget. Psychologically, these techimedogespecially Internet and
telephone has change the way people think and behaociety. Socially, the Internet
has influenced the dressing style of most Cameavogbuths especially girls. It is
now common to find young girls and boys in our maweets and institutions putting
on dresses copied from models in the West from Ititernet. This has greatly
influenced our indigenous culture and identity.ifRodns have embraced ICTs and are
using social media like Face book, twitter to iefige the youths to buy their political
ideologies. Economically, Cyber Cafes are genegatiriot of income for owners of
such businesses and are employing a number of goufiome Intelligent
Cameroonians have benefited from national and natemal organizations through
online advertisement of their expertise and pradast Others have benefited from
academic and professional scholarships to studydhout of the country. Finally, the

love for the computer, Internet, mobile phonesjalonedia and the keen desire to use
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by people in Cameroon is one of the reasons tha hespired me to carry out this

study on the role of e-learning on the professialealelopment of student-teachers.

1.2.2 Conceptual Background

The main concepts and models that form the basisthe theoretical
framework will be discussed in this section. Nelelgss, it is worthy to note that e-
learning has become the protagonist for changehsn éducational sector. Its
approaches and applications, which are supportepebyasive technologies, possess
potential benefits for the educational sector dredsociety as a whole. In order to reap
maximum benefits from today’s rapid technologicavances, Towndrow (2005:515)
argues that teachers need to embark on a prograrhprefessional development that
is experiential, incremental, and supportive of ggghic improvement and practice.
According to him, teachers must continually imprdkeir strategies and methods in
order to remain viable and relevant (Towndrow, 2603). Nevertheless, Bottino
(2004:557) highlights that progressive consideratioust be given to the needs of
prospective teachers who will be using technoldlyg, ways in which it will be used,
the curriculum objectives, the social context ahd tways in which teaching and
learning activities are organized. This study isnpised on the fact that the initial
professional development of prospective teachergeilig important for teaching and
learning with ICTs in the later years.

Despite the growth in understanding ICTs in govecea business and in the
development process, there is still much not knawout the concept and practice of
e-learning in institutions of learning. Howeverearning is difficult to define because
it is multidimensional and dynamic, changing acaogdo context, circumstances and
interest. Consequently there are different expoessor typology of e-learning. Naidu
(2003:8) defines e-learning as “the systematic oseetworked information and
communication technology in teaching and learninghus e-learning is an all-
encompassing term which includes computer-enhatezting, the use of mobile—
technologies such as Personal Digital AssistarA@ and MP3 players to facilitate
learning. According to C.O.L (2006), e-learning amaline learning are terms that
have emerged to describe the application of Inféonaand Communication
Technologies (ICTs) to enhance distance educatigplement open learning policies,

make learning activities more flexible and enalllese learning activities to be
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distributed among many learning venues. On his pankinson (2005:104) defines e-
learning as “instructional content or learning exgreces delivered or enabled by
electronic technology”. Perkinson (2005:104) furtldegues that the term covers a
wide range of applications and processes, such @s-B¥sed Learning, Computer
Based Learning, Virtual classrooms and digital atmdiration. In the same vein, Noe
(2008:270) describes e-learning as "a comprehenisirgng strategy that can include
several multimedia techniques (Internet, CD-ROMj& further argues that a major

defining characteristic of e-learning is user iatgivity which facilitates learning.

More still, it can be inferred from the above dédfons that the term e-learning
covers a wide range of applications and processel as Web-based learning,
computer-based learning, virtual classrooms andadligollaboration. E-learning is
therefore a modern strategy or method of teachimtjl@arning which is broader than
Computer-Based Training (CBT). It is also broadant the term online learning,
which generally refers to purely Web-based learniadearning which is online or
Web-based can be used in conjunction with facexte-teaching. In this case, the term
blended learning is used. Also, where mobile tetdmies are used, the term mobile

learning has become more common.

Moreover, e-learning as a strategy of teachinglaaching has the potential to
change the process of education in Cameroon. Aateenof fact, it has the capacity to
offer student-teachers and teachers numerous aitees to develop their talents and
contribute to the development of their communitiesday, one of the solutions to our
problems in education could be e-learning: whestruictions can be delivered via all
electronic media especially the Web. What is mastudbing is the fact that a majority
of student-teachers and their lecturers are ndtinfekmed about the potentials of this
strategy or method. E-learning came into exigtendhe late 1990s. But before then,
some of its aspects were already taking placet fhiese was correspondence learning.
Then came distance learning. The constant chaog@sng from new technology,
hardware, and software, respectively, is chandiegstope and status of e-learning on

a daily basis.

Worthy of note is also the fact that since the X%0e number of colleges and
Universities offering online courses has increasidmatically. Long (2004:16)
reported that “in 1999, U.S corporations spent $b@bon on training. About 20
percent of that was expended on e-learning and taBOupercent on traditional
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classroom instruction”. On her part, Stacy (20€i6d in Long (2004:16) predicted a
projected shift to 60 percent e-learning and 4@er classroom instruction by 2003.
More still, e-learning models give a clearer pietwf its evolution. They provide

valuable frameworks for understanding the integratbf technology and pedagogy
and may help to identify key disparities betweea turrent and desired situation.
Also, e-learning models have evolved from classroeptication towards models that
integrate technology and pedagogical issues. Ttudyswill discuss five models

showing the evolution of e-learning. These inclutie: demand-driven learning model
by (Mac Donald et al, 2001:19), Instructional desighodels by (Alexander,

2001:240), the community of inquiry model by (Gson and Anderson, 2003:28), and

Synchronous and Asynchronous models.

In addition, e-learning is a multi-dimensional aaal all-encompassing term,
which vary depending on the context and the avilithalof appropriate technologies
or Information and Communication Infrastructure IJICThus, as far as this work is
concern, e-learning is a modern strategy or mettfottaching and learning which
involves Computer-Based Direct Instruction, Asymcious Experiential Learning,
Asynchronous Collaborative Learning, Internet Badewblem Solving, Online
Content Representation and Online Learning Enviemsy This study also adopts the
Blended learning type of e-learning. Electronic laggpions and processes involved
include Internet, handheld devices (Personal Digissistance, simple mobile phones,
smart phones, and Tablets), television and digi#dio. The study acknowledges the
fact that technologies alone will not generate mhehefit in education and also the
fact that e-learning is not an end itself but rataemeans to an end. In this light,
Piskurich (2004:131) postulates that basic acadeskilts are an important part of

readiness for e-Learning, especially reading skild communication skills.

Furthermore, this study is focused on self-dirediegning. With modern
technology for example simple telephones, tablatngs, Smart Phones, Personal
Digital Assistance, computers, radio, and teiewis student-teachers and their
teachers can judiciously pursue self-directed legrrKnowles (1975) cited in Lucy
and Guglielmino (2004:26) defines self-directedriézg as “a process in which the
learner, with or without the help of others, id&as learning needs, defines learning
goals, develop and implement a learning plan araluates the learning gained”.

Tchombe (2005:324) share the view that in the ti@thl classroom, students learn to
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depend on tutors for their motivation, directiongbsetting, progress monitoring, self-

assessment, and achievement. Unlike in a typiedlitional classroom, self-directed

learners are more likely to become lifelong leasné&eople update and expand their
knowledge through self-study which can be donedistance.

According to C.O.L (2005:2), distance educationjolnhs delivery of learning
or training to learners who are separated, mostlgrbe and space from those who are
teaching and training significantly changes the vgaydents and teachers interact.
With the aid of modern technology, distance edocathas the potential to
dramatically alter the educational process in Camer Cohn (2000) cited in Long
(2004:15) predicted that more than two million tesas worldwide enrolled in distance
learning programs by 2002. As a matter of fact,|éaening environment has expanded
to include greater interaction between the leaamat the learning content as well as
between the learner and the instructor. C.O.L (ZB)0Stressed that developing
countries must find alternative strategies and oughto conventional education so
that people can acquire knowledge and continueaml E-learning in particular holds
the promise to encourage student-teachers to tedgonsibilities for the learning
process. It also has the potential to promote desming. The use of E-learning has
the capacity to accommodate all the learning stgfestudents. On his part, Santrock
(2004:247) holds that the Internet is the core ahputer-mediated communication.
According to Lord Geoffrey Crowther at the inauducaremony of the UK Open
University, 1969 cited in C.O.L (2006:11),

“The world is caught in a communication revolutighe effects of

which will go beyond those of the industrial rexmno of two

centuries ago. Then the great advance was the fiorerof

machines to multiply potency of Men's muscles. Nosv great

advance is the invention of machines to multiply gotency of

Men’s minds. As the steam engine was to the &ssilution, so the

computer is to the second”

In conclusion, to meet the challenges of an alwewaving high-tech society,
this study is designed to find out the role of akheng on student-teachers’
professional development. More specifically, théerof e-learning on prospective
teachers’ communication skills, technical skills itable for learning,

interactivity/interpersonal skills, attitudes tawa learning with technology, support
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received by ICT teachers, values and principlesablé for learning in the 21st
century, performance in educational technology, #wedchallenges faced by teachers

in the implementation of e-learning.

1.2.3 Theoretical Background

This section attempts to describe in brief the edéht theories that have
influenced the growth of e-learning in educationiniolves a mixed framework of
learning theories (formal education theories, athatning theory). Worthy of note is
the fact that the study involves adolescence andtsadThe theorists that will be
applied in this study include the behaviouristsgratvists, constructivists, socio-
constructivists and the socio-cultural theoriestviiihstanding, only theories and /
theorists that encourage students to take resphbimssofor the learning process will be
discussed. The theories will equally be discuseddyht of their relevance to ICTs
and e-learning. These include amongst others: &kner, Jerome Bruner, Vygotsky,
information processing theories, Howard GardnerylLB., Malcolm Knowles, Cole
and Engestrom. It is also worthy to note that theas been a progressive move from
behaviourism, cognitive theories that emphasisevididal thinkers and their isolated

minds to theories that emphasize the social natucegnition and meaning.

According to Passer and Smith (2001:22), Harvamfgsssor, B.F Skinner
(1904-1990) believed that the power of the envirentrcould be harnessed for good
or evil. On his part, Diessner (2008:134) post@dlat Skinner is the most influential
psychologists of the behaviourist movement of th@" Zentury. Skinner is
remembered for his contribution in establishingeehhology of teaching (“teaching
machine”) a device that used his principles of dtestep instruction in 1953-1956.
Behaviourism as a theory of learning has influenitelgrowth of the Transmission
model/Domain Centred Design to instruction. Jerddnener’'s theory of instruction
can be applied to ICTs and e-learning.

Bruner (1956) cited in Santrock (2004:397) empleakizhe concept of
discovery learning by encouraging teachers to @twmlents more opportunities to
learn on their own. Another important theory tosthstudy is the information
processing theory. Central to this approach aredgaitive processes of memory and
thinking. Santrock (2004:247) maintains that iamsattempt to explain how the human
mind works. Like Jean Piaget, Jerome Bruner’s thebtearning and the Information-
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Processing theory have influenced the developmktiteoLearner Centred Design to

instruction.

Santrock (2004:51) assert that, like Piaget, Vykot€896-1934) “believed
children actively construct their knowledge”. Howeyve-learning has the capacity to
help students create their own knowledge. Worthynofe is the fact that Lev
Vygotsky's views of learning have influenced thewth of the cultural approach to
instruction. The cultural approach has led to deepBection on the penetration of
modern Information and Communication TechnologeEducation. The development
of activity centred design to instruction and Adfivtheory stemmed from such
thinking. Cole and Engestrom's systemic model gomit three important mutual
relationships involved in every activity (Bottinba, 1999:283).

Also, Gardner’s theory of multiple intelligencesai@ner, 1983) has led to a
lot of research by educators, some of whom aresrgdieg their curricular to respond
to differing student intelligences. According taasBer and Smith (2001:347)
Gardner’s multiple intelligences is reshaping manyrent assessment practices and

instruction.

Moreover, Malcolm Knowles’ theory of adult learnifigneory of andragogy)
can be used as the basis for developing or sustpemy e-learning programme for
student-teachers. Knowles (1990) identified charatics of adult learners that can be
used to facilitate learning.

In addition, Levy’s (1997) description of colleativntelligence has much to
offer educators and students, especially in thewation of e-learning and online
learners. Zembylas and Vrasidas (2005:78) state “dwdlective intelligence is the
inevitable result of intelligent systems which asé&ucturally coupled through

electronic mediation”.

Finally, these theories show the progressive $toft behaviourism (theories
that emphasise the role of the technology andnb&idual) to socio-constructivism
(theories that focus on pedagogical issues suatsaisictional design, the social nature

of learning and the creation and functioning ofim@learning communities).
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1.2.4 Contextual Background

This section attempts to describe in brief the erntvithin which this study is
carried out. However, it is worthy to note that theuggle to attain national and
international expectations for education has gé¢edra tremendous demand for
education at all levels in Cameroon. EducatiorCameroon ranges from nursery,
primary, and secondary to tertiary or higher edooatThe citizen's right to education
is embodied in the 2008 reviewed constitution of fRepublic of Cameroon, the
Universal Declaration of Human Rights (UDHR) of 894he United Nations charter
and the United Nation Organisation Convention aa Rights of the child which the
country has ratified. According to the preambletb&é Constitution of the Republic of
Cameroon, “the state shall guarantee the childlstrio education; primary education
shall be compulsory; the organization and supemisif education at all levels shall be
the bounded duty of the state” (Law No. 96-06 ofJa@uary 1996). In the same light,
in the year 2000, the United Nation adopted theledilium Development Goals
targets to be achieved by 2015. The first seveaisgalirected at reducing poverty in
all its forms, are mutually reinforcing. The numiseght goal (global partnership for
development) is about the means to achieve theskrgen. Goal's two (Achievement
of universal primary education) target of the MD@guires that countries that signed
the Millennium Declaration should ensure that, IO12, children everywhere, boys
and girls alike, will be able to complete a fullucse of primary schooling (World
Bank Atlas of Development Indicators, 2008; Wdslahk, 2006:33).

Worthy of note is the fact that the government aht@roon cannot satisfy the
incessant demand for education with existing iastihs of learning and the human
resources available. The quality of education wincas important as the quantity still
needs much for the country to attain its objectaed vision of becoming an emerging
country by 2035. Fonkeng (2007:4) remarks thatetherve been both qualitative and
guantitative drops in the entire school system. oAding to Fonkeng (2007:4),
“quality is a problem due to lack of teachers aklaf increase in adequate number of
gualified and experienced part-time or newly reediteachers compared to the
demand of education”. However, today’'s world dcéfenany opportunities thanks to
Information and Communication Technologies (ICWprld Bank (2006:2) remarks
that communication technologies have opened upedntiew horizons in information

access and retrieval and are revolutionizing thgswia which people and societies
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interacts, conduct businesses and compete in atteal markets. It further argues
that education holds the promise for closing thmime gap between the rich and the
poor countries of the world, but can only be realisvhen access to education must be

expanded and quality improved

On his part, Perkinson (2005:103) argues that trgirtuing ICT revolution
and use of the Internet is primarily responsible @peating our revolution on
education. What is most disturbing is the fact tkameroon is unable to take
advantage of these opportunities. Jemez, Kiso addoRCano (2007:20) points out
clearly that despite the enormous progress madduoational outcomes, there are still
many young people who lack the basic skills neeftedwork and life in most
developing countries. In Cameroon, people, esggdiabse living in the rural areas
drop out of school or never enrol at all due tocassibility, school location, high
school cost, transportation, busy work schedulescaftural aspects in some specific
regions. This is typical of regions considered dscation priority zones like the
Northern Region and Bakassi in the South West Regio

Moreover, the teaching and learning environmeniniost teacher education
schools in Cameroon is unattractive and providéte lior no access to learning
resources for student-teachers to learn. Consdguehis prevents them from
developing their full initial professional competes necessary for teaching and
learning in later years. Prospective teachers éxpang difficult learning conditions
find teaching a very frustrating activity and dot mope with its enormous demands
especially when they are sent to difficult areaseducation priority zones upon
graduation. Most schools in Cameroon especiallysghin the rural areas lack
pedagogic resources and a majority of teacherskaolvledge about e-learning. Thus
there is a need for an innovative strategy forhlgarand learning (e-learning) so that
the country can solve some of these problems iretheation sector. World Bank
(2006:8) postulates that “the most effective reaséor adopting e-learning will
continue to be driven by the needs of teaching laaching, not new and available
technologies”. Of recent, there has been intereskploring innovative approaches to
increase access and learning opportunities fohegaand students in Cameroon. For
example, in 2007, the University of Buea startecplementing a pilot distance

education program in the Faculty of Education éarchers.
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More still, World Bank (2006: 4) remarks that desreat progress in primary
schooling in developing countries, the preparatbryouths for work and life is still
very low. In the same light, WBI (2007:125) repatigt many developing countries,
however, continue to struggle with difficulties st@ing from unresolved problems
such as expanding education coverage in a sustainaly, inequalities of access and
outcomes, educational quality and relevance, afielxible governance structures and
management practices. In order to overcome sonits pfoblems, the government of
Cameroon developed an Education Sector Strategy (Bl&.S.P) in 2006 to support
comprehensive and sequenced changes in the edusatitor (Cameroon/World bank
Report, 2012:11). Cameroon’s Education Sectort&jra Plan (2006) outlines key
outcomes for the education sector captured in sointee Millennium Development
Goals. The main objectives of the Education SeStategic Plan are:

1. Improving universal basic education by 2015 by op@oly grade repetition,
increasing the number of teachers in the systeducieg pupil-teacher ratios,
increasing pedagogical resources in the classraoih,improving educational
management and administration;

2. Expanding preschool coverage;

3. Introducing reforms in higher, technical, and setarg education;

4. Regulating access to post-primary education acegrth the needs of the job
market (Cameroon/World bank Report, 2012:12)

In addition, professional development in teachercation institutions as well
as in the University is very important to the deypehent of the country. WBI
(2007:125) stressed that the role of tertiary etiogan the construction of knowledge
economies is crucial. This is the level at whidmnaeptualization and sophisticated
skills are developed. In fact, it is at this letleht most of the complicated formulas
and models we consume develop. This sophisticates bf thinking shapes policy in
various ways and moves the society forward througglas that improve on human
welfare. Fonlon (1969:23) states that “Universtydies are greater in quality and
guantity and that they are more perfect in theirinsic organization”. On her part,
Tchombe (2004:340) argues that education in teattaéming schools and at the
University level has a dual responsibility of geatgrg knowledge through teaching

and research and preparing youths for new kindeggonsibilities requiring complex



20

intellectual and technical skills. Thus teacheraadion creates and enhances human
capital, contributes to the production of socigita (cohesion or social ties), increase
economic growth which is an important determinaheconomic development and
good standards of living (World Bank, 2006:32). Hwer, this does not mean that the
other levels or sectors of education are not ingmiriThey too play their own part in
the development of the society. Unfortunately nodshe efforts to improve education
in these levels (basic and secondary educationjaareed out in isolation paying little
attention to training schools that prepares praspgeteachers with initial professional

competencies.

Also, the government of Cameroon has acknowledgedfact that skills in
ICTs are essential for its future work force. Tmeation of departments in charge of
pedagogy and computer science in the ministriesbadic education, secondary
education and higher education is a clear demdmstraf the political will to
transform the educational system of Cameroon witbrination and Communication
Technologies. With the professional approach tacheng and learning with
technology, skill development plays an increasinig.rThis has influenced curriculum
provision at the nursery, primary, secondary andiaty level, for example the
introduction of information and communication teology (ICT) as a discipline in the
curriculum since 2007 and the creation of a depamtmof Information and
Communication Technology in the Higher Teacher fiirg College Yaounde. Thus
teachers at all levels are expected to have at eagnimum level of competence in
ICT.

To add, the government of Cameroon place a lotngbortance on the
education of its citizens. The state budget thaeiag allocated for education confirms
this assertion. In his message to the youths duhiegelebrations of the %@&dition of
the National youth day on the Y @f February, 2012, his Excellency president Paul
Biya reiterated that budgetary allocations to nterial departments responsible for the
different levels of education are among the largesihe state budget (Biya, 2012:20).
The table below shows the government financialcalions in CFA Millions for
secondary and basic education between 2007 and 2009
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Table 1.1 State Budget Allocation for Basic and $adary education
between 2007 and 2009

ltem YEAR
2007 2008 2009
Total State Budget 2,251,000 2,482,000 2,301,400
Total budget allocated for educatiorn 329,632 358,27 402,770
% allocated for education 14.6% 14.4% 17.5%
Budget allocated for Basic Education 121,929 149,39 153,102
% Budget allocated for Basic 37.0% 41.1% 38.0%
Education
Budget allocated for Secondary 166,824 168156 204,507
Education
% allocated for Secondary Education 50.6% 46.9% 8%0.

Source:MINEDUB and MINESEC budget documents

More still, the current law on education in Camer¢baw Number 98/004 of
14th April 1998) seeks to professionalize the Camereducational system and also to
promote the teaching of Information and Communisaiiechnologies in schools. The
April 14, 1998 Law on education in Cameroon is ctangented by the Strategic
Sector Plan document for education produced bymimestry of National Education
(MINEDUC) at the request of the World Bank (FonkeR607:5). This plan requires
government’'s engagement to increase resourcesmioptitheir use by pertinent
allocation and efficient management of public expeme. Also, Tambo (2000:69)
points out that the promotion of science and teldgical development in Cameroon
is one of the main policy issues to professionatireeducation system. According to
the National ICT policy and strategy document depetl by the National Agency for
Information and Communication Technology (ANTIC) 2007, “information and
communications technology skills can be effectivegbplied to modernize and enhance
teaching and learning, management, mobilize nevp@tigor education and provide
the infrastructure for regional collaboration, cemgiion and the pooling of resources

to unprecedented levels” (Nkwenti, 2007:5).

Moreover, in order to ensure that many Camerooniamres educated, the
government tries to locate schools closer to thaplee Before 1992, there was only
one State University in Cameroon (the Universityyabunde). And between 1992 and
2007, there were already six state Universities ancherous denominational and
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private institutions of higher learning. Decree Naem 92/74 of 18 April 1992
complemented by Decree Number 93/034 of' I@&nuary 1993 created five new
Universities all over the national territory (IAUNESCO Information centre on
Higher Education, 2004). These were: the Univemsityaounde Il, Douala, Dschang,
Ngaoundere and Buea. The University of Yaounde rhecdniversity of Yaounde I.
Today, the newly created University of Maroua araing@nda have added the number

to eight state Universities in the country.

Also, the state Universities and other higher tnstns of learning are fed by
both lay private, denominational and governmenhtgghools now existent in almost
all sub-divisional headquarters; secondary schaadsprimary schools now situated in
almost every village. The measure to have the Caonén public have at least basic
education is matched by the Head of State’s grgriainfree primary education to all
children of school-going age. This policy has ledatdrastic shortage of teachers in
most institutions of learning due to a high demérdeducation in the country. In its
efforts to increase more teachers at the levehefprimary and secondary education,
the government has expanded training institutidhgvar the country. It has provided
at least one public teacher training school in eadbdivision in the country. At the
moment, there are about 60 public teacher educabtbeges for general education in
the country producing Grade One teachers for nyraed primary schools. The
country also counts a good number of technicalhtelatraining colleges. Also, the
government has approved the functioning of somigater teacher training institutions
that met up with government standard, for examgleP81s X Teacher Training
College Tatum where | started teaching in 2005 feefenrolling for a master’'s

programme in education, in the University of Buea.

In addition, the government has expanded the numwibpublic higher teacher
training schools in the country. For example thenber has increased from four (that
is the Higher Teacher Training College Yaoundehaf University of Yaounde One
where | am currently working as an assistant lecfuthe Higher Teacher Training
College Bamenda formally annex to the Higher Teadmaining College Yaounde,
the Faculty of Education of the University of Bughere | did my undergraduate and
master’'s programme and the Higher Technical Tea€h&ning College Douala) to
six. The newly created institutions include the g Teacher Training College

Maroua of the University of Maroua created in 2@08l the Higher Technical teacher
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Training College Bamenda of the University of Baamreated in 2010. The country
also has over 60 public and private teacher trgirtalleges preparing teachers of

nursery and primary schools.

Also, in Cameroon, the Internet has become a trdowen resource for its
citizens. E-mail services, Net phones and Websies currently available in the
provincial capitals and major towns. Though Intérservices became operational as
early as 1972, it emerged in Cameroon only in #te 1990s. And since then, it has
become something of great interest especially anseegndary school students, high
school students, university students and the contynaa a whole. Cyber Cafés have
been cropping up steadily particularly in the Urlzamtres. A humber of government
ministries have been created such as the Minidt@ammunication, the Ministry of
Post and Telecommunication to take care of teleconmation issues in Cameroon.
Also, the government is investing a lot of moneyhis sector. The government has
engaged in a number of projects to promote acoebetinternet and its facilities. For
example the Optic fibre project with the Chinesethe North to increase Internet
access in the country, The government projecteéater more than 20,000 Community
Tele Centres in major towns all over the country2®l5. The government is also
spending a lot of resources in the energy sectovement’s vision of an emergent
country by 2035.The Cameroonian youth takes padaticinterest in Internet for
scholarships, pen friends, education and other nmwrdess important reasons.
Noteworthy is also the fact that most institutidike Universities, socio-political and

business groups have already developed their owrsités.

More still, the arrival of mobile phones has greatltered the information and
communication landscape within Cameroon. A humiferompanies or providers are
competing in this sector: CAMTEL, MTN, and ORANGEie Cameroon government
has also made great efforts to respond to the f@eduality education, and the
demands of globalization. Amongst these could ledcithe liberalization of the
audio-visual media sector, the abolition of custooharges for imported
communication equipment and the introduction of patars and internet facilities in
schools, colleges and Universities. However, Infaion and Communication
Technologies and e-learning in particular carry iaformative and transformative
power. Consequently, teachers have to develop liiéyato demonstrate how these

technologies can be used for academic purposes cangdey the educational
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advantages of computers, Internet, cell phonesjoaudieotapes, interactive TV,
digital radio and CD-ROM to their students.

Furthermore, the penetration of ICTs in the edocat sector has laid the
foundation for the knowledge society. However, ipggration in the knowledge
economy requires a new set of human skills. Peogéel to be flexible and be able to
continue learning well beyond the traditional age $chooling. Without improved
human capital especially in developing countrié® ICameroon the effects of the
knowledge economy which include amongst otherstigoimg education, lifelong
learning, and continual professional developmettit mat be felt. Consequently these
counties will be forced to fall behind and expecenintellectual and economic
marginalization and isolation. The penetration©@f$ in education has also led to new
developments in educational technology, innovaiivernational delivery methods
such as e-learning, new concerns about the apptepass of the curriculum and
teaching materials. As a result, prospective teachave to take greater advantage of
modern Information and Communication Technologl€3'§) in building their world.
They need to develop capacities to make maximumoti®togs, discussion forums,
the World Wide Web, and other features of the maerin solving educational

problems.

Finally, a lot of research has been carried ouCameroon like in other
countries on the future potentials of InformatiamdaCommunication Technologies
and distance education in the development pro¢émsever, little is known about e-
learning, more specifically its role on the professal development of student teachers.
Worthy of note is the fact that an understandingC3fs is not the end of the journey
of course. Beyond awareness lies proactive invohrénfor those who really wish to

make a difference in education.

1.3  Formulation of the Problem

In Cameroon, there is an urgent need to improvetiadity and the quantity of
teachers in institutions of learning at all levetd education. According to
Cameroon/World bank Report (2012:32) the ban oruittg teachers in Cameroon
throughout the 1990s following the structural atipent programmes that targeted the
salaries of teachers and civil servants duringl®®0s and 1990s created a vacuum or

gab in the educational sector. Ten years latergtheernment introduced a contract
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teacher programme in primary education which aimethcorporating all non-civil

servant teachers into a single group of contraathers. That is locally recruited
teachers by the Parent Teacher Association (PTA)tlose employed in the private
sector were to eventually join the official contrégacher class. Although this
programme supported by the International commuhéy led to an increase in the
number of teachers over the years especially ircachn priority zones like the

Northern region of Cameroon, the number is stiisgty insufficient. A study carried

out by the Ministry of Secondary education in 284 2nd out the projected number of
student-teachers that will be in Government Teadh&ining Colleges and the number
that would be needed to teach in Government PrirBahools in Cameroon between
2013 and 2020 corroborate the previous assertiba. é€kpected number of students
needed by the government in each year is in lingh wie budget that would be

allocated to this sector.

Table 1.2 Summary table of projected number of stntiteachers and
teachers needed between the year 2013 and 202@meZoon

Year 2013 2014 2015 2016 2017 2018 2019 2020
Student- 251300| 257636 264086 273058 282266 291716 30141413631
teachers in
public schools
Number 5457 5793 6157 6609 7103 7645 8240 8896
needed 1

Source: Ministry of Secondary Education, 2013 (untished)

The above statistics show that the demand for exaabf Basic Education in
the coming years will be very high. The table atdwmws that a good number of
student-teachers who will graduate between 2013 20@D will not be directly
absorbed by the government. The statistics fondrigeacher training colleges shows
a steady increase in the number of student tegcfoerexample the evolution of the
student population in the Higher Teacher Trainirgl€ge (H.T.T.C) Yaounde from
2005/2006 to 2010/2011.

Table 1.3 Evolution of student population in H.T.C.Yaounde (2005-06)

Institution 2005/06 2006/07 2007/08 2008/09 2009/1/0 2010/11
H.T.T.C 3039 3456 4069 4257 4607 4745
Yaounde

(Annual Statistics of the University of Yaound@012:12)
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The statistics above shows a constant increasheimpopulation of student-
teachers in the Higher Teacher Training Collegeuviae within the past five years.
At the level of higher education, admissions tockes education institutions are
limited. The government admits a limited numberstfdent-teachers that would be
employed directly upon graduation from the scha@dthough the government is
making a tremendous effort in the area of humanpaugogic resources, there is still
a need to increase the number of teachers in staval to improve the quality of
initial training in teacher education establishnsenthe statistics and profiles of
prospective teachers compared to the need revegi®xisting institutions of teacher
education cannot help the country achieve the gofalsducation For All (EFA) and
the Millennium Development Goals (MDGSs) by 2015.

Moreover, teacher education institutions are fagath a multiplicity of
challenges such as: large classroom size; insefffichfrastructure; the introduction of
new disciplines like Information and Communicatibachnology in the curriculum
without a corresponding staff to teach; insuffitigredagogic resources; and most
importantly ineffective methods and strategies afaching and learning.
Unfortunately, most of the projects especially e tdomain of ICTs conceived in
basic and secondary education pay little attentmrhe initial training of student
teachers in teacher education institutions. Thectiresult is poor outcomes to
educational investment. Tchombe (2004:338) stdtat “how learning occurs and is
supported has implications for the level of pap@tion and the quality of the end
product. Worthy of note is the fact that the saantto the problem of education in
Cameroon can only be solved progressively whethellchallenges facing this sector

have been addressed.

Nevertheless, just as the twin needs to improveyttadity and the quantity of
teachers become imperative, new strategies andoaeitf teaching and learning are
becoming available thanks to the penetration oforination and Communication
Technologies (ICTs) in the educational system. edpe growth in understanding
ICTs in governance, business and in the developmpemaess, there is still much not
known about the practice of e-Learning in instaos of learning especially teacher
education establishments. It is for this reasoat tham examining the role of
eLearning on the professional development of studeachers in Cameroon.

Specifically, | am finding out the extent to whieHearning can influence prospective
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teachers ‘professional development. That is, thewkedge, skills and attitudes
suitable for learning in the 21st century thatualeht-teacher can build with e-learning
and the positive change that can result from tladem method or strategy of teaching
to address the problems of education in Cameroon

1.4  Aim and Objectives of the study

The purpose of this study was to explore the rdieedearning on the
professional development of student-teachers ineZaom. It is highly expected that
the results provided by this study, if well disseated, will improve the outcome of

education.

1.5 Aim of the Study

1.5.1 Overall aim
The general objective of this study is to find the extent to which the use of

e-learning influenced the professional developnoésstudent-teachers in Cameroon.

1.5.2 Objectives

1. To find out the degree to which the use of CompB&sed Direct Instruction
influences professional development of studentHerc

2. To find out the level to which Asynchronous Expetial Learning influences
the professional development of student-teachers.

3. To find out the level to which Asynchronous Colladiiove Learning influences
the professional development of student- teachers.

4. To find out the degree to which Internet-Based RrmbSolving influences the
professional development of student-teachers.

5. To find out the degree to which Online Content Repntation influences the
professional development of student-teachers.

6. To find out the level to which Online Learning Eronment influences the
professional development of student-teachers.

7. To find out the level to which the use of e-leaghimfluence teachers’
performance in educational technology?

8. To find out some of the challenges faced by teachethe implementation of

e-learning.
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1.6 Research Questions

1.6.1 General Research Question
To what extent has the use of e-learning influend¢kd professional

development of student-teachers in Cameroon?

1.6.2 Specific Research Questions

1. To what degree does the use of Computer-Based tDirsttuction influences
professional development of student-teachers?

2. To what level does Asynchronous Experiential Leaagniinfluences the
professional development of student-teachers?

3. To what level does Asynchronous Collaborative Lewyninfluences the
professional development of student- teachers?

4. To what degree does Internet-Based Problem Solhimi(uences the
professional development of student-teachers?

5. To what degree does Online Content Representatftuences the professional
development of student-teachers?

6. To what level does Online Learning Environmentusefices the professional
development of student-teachers?

7. To what level does the use of e-learning influeneeshers’ performance in
educational technology?

8. What are the challenges faced by teachers in tpiementation of e-learning?

1.7 Research Hypotheses

1.7.1 General Research Hypotheses
The use of e-learning has a significant influenae the professional

development of student-teachers in Cameroon.

1.7.2 Specific Research Hypotheses
Hypotheses 1
Alternative Hypotheses (Ha)Computer-Based Direct Instruction has a significan

influence on the professional development ofisti-teachers.
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Hypotheses 2

Alternative Hypotheses (HaAsynchronous Experiential Learning has a significa
influence on the professional development of etirdeachers.

Hypotheses 3

Alternative Hypotheses (Hapsynchronous Collaborative Learning has a sigaific
influence on the professional development of sttxtieachers.

Hypotheses 4

Alternative Hypotheses (Hanternet-Based Problem Solving has a significant
influence on the professional development afieti-teachers.

Hypotheses 5

Alternative Hypotheses (Hanline Content Representation has a significant
influence on the professional development of etixdeachers.

Hypotheses 6

Alternative Hypotheses (HaPnline Learning Environment has a significantuefice
on the professional development of student-taache

Hypotheses 7

Alternative Hypotheses (Ha)he use of e-learning has a significant influeoe

the performance of student teachers in educattechhology.

1.8 Significance of the Study

This study is very timely bearing in mind the cutrérends in education all
over the world driven by Information and Communigat Technologies. The
fundamental benefit of this study is in the pedag@gd didactics domain of science
of education. This piece of work can help us bleglcation theories, models,
teaching strategies and methods to come out witkdible and acceptable strategy for

learning in institutions of learning especially teacher education schools.

Nevertheless, the applied benefits of this piece wbrk can be
multidimensional. At the personal level, this warll help me to better understand
Information and Communication Technologies muskeeslly e-learning. It is going
to help me improve on my professional competenasea lecturer of higher education.
The study will help me to earn a terminal degre@X(Pwhich will permit me to give
lectures in and out of Cameroon. It will also matay me to continue research in the

area of e-learning in and out of the country.
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Also, it can be beneficial to both student-teacraard teachers already in the
field. E-learning as a modern strategy or methodeatching and learning has the
capacity to motivate student-teachers and thetutecs to learn. The study can help
student-teachers to adopt more socio-constructethoas of teaching and learning. It
can also motivate teachers and lecturers to cfagteirable and sustainable learning
environments for students. It has the potentididip prospective teachers as well as
their lecturers to have access to a variety ohiegrresources. This can help them to
move successfully from one level of thinking to @res. It can also help student-
teachers to improve or modify their learning stylésan improve interactivity in the
educational system. It can also facilitate theditéon of students from school to the

labour market and finally the acquisition of jobs.

More still, At the institutional and community ldy# can help institutions like
the University of Yaounde I, University of Buea, igrsity of Dschang and others
already experimenting distance education. It can kelp all institutions of learning to
establish a realistic vision and mission statenfente-learning. It can motivate
practicing teachers to go in for in-service tragnin ICT. Above all, this study can
solve the problem of large numbers of studentsuinimstitutions, insufficient human
and material resources. It can also help communttiebetter promote their cultural
values and principles necessary for learning in 2lhst century. The study has the
potential to improve the effectiveness of teachtese by reducing repetition and

drop-out in institutions of learning.

Also, at the level of the government, this studg belp the government in its
planning for education in the country. For examplean help the government realize
its objective of programme budgeting by allocatitsgfinancial resources properly in
priority zones and areas of education like Infoioratand Communication
Technologies and e-learning. Finally, this studg tiee potential to increase not only
the quantity of teachers in the country but alse dhality of education offered, thus

reducing the country’s student or pupils — teachto.

1.9 Scope of the Study

This study involves only student-teachers in Gowent Teacher Training
Colleges of all levels in Cameroon. The study isuked on the role of e-learning on
the professional development of student teacheiweMpecifically, the role of e-
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learning on practicing teachers’, communicationliskitechnical skills suitable for
learning, interactivity/interpersonal skills, teacsi attitudes towards learning with
technology, support received by ICT teachers, wlaad principles suitable for
learning in the 21st century, performance in edanat technology, and the challenges

faced by teachers in the implementation of e-lewyni

1.10 Clarification of Operational Concepts

1.10.1 E-learning

E-learning is multi-dimensional and all encompagsithanging according to
context, circumstances and interest. As a mattéaatf it is not difficult to define the
term e-learning. Naidu (2003:8) defines e-learrdaedthe systematic use of networked
information and communications technology in teaghand learning”. According to
COL (2006), e-learning is a term that has emergedidscribe the application of
Information and Communication Technologies (ICTs)ehhance distance education,
implement open learning policies, make learningvais more flexible and enable
those learning activities to be distributed amorgnynlearning venues. In the same
light, Perkinson (2005:104) defines e-learning asstfuctional content or learning
experiences delivered or enabled by electronicnelclgy”. Latchem (2012:12) points
out that “e-learning, or online learning, involvéke use, wholly or in part, of the
Internet, an intranet (local area network, or LANp,an extranet (wide area network,
or WAN) for course or service delivery, interacti@upport or facilitation, assessment
and evaluation”. E-learning can be used to desdiile delivery of content via the
Internet, intranets, audio and videotapes, interadelevision (TV), CD-ROM and
other electronic means. Also, it may include edocall animation, simulations and
games, learning management software, electronimgaystems and more, with
possibly a combination of different methods beisgdi E-learning which is online or
Web-based can be used in conjunction with facexte-teaching. In this case, the term

Blended learning is used.

As far as this work is concerned, e-learning isalenn strategy or method of
teaching and learning which involves Computer-BaBa@ct Instruction (CBDI) —
direct instructions for example, lectures, demaigins and illustrations facilitated or

enhanced by ICTs; Asynchronous Experiential Legy(A&EL) — experiential learning



32

enhanced by the internet and its facilities; Asyoobus Collaborative Learning
(ACL) — cooperative or interactive strategy (disiae method) enhanced or
facilitated by the internet and its facilities;témet Based Problem Solving (IBPS) — a
problem-solving method improved by the internet dsdfacilities; Online Content
Representation; (OCR) — the diverse representatioinpresentation of information on
the internet (text, audio, video, audio visual, pina, picture format) and Online
Learning Environments (OLE) — the flexibility, litkess storage, user-friendly,
accessibility features or characteristics of annenplatform. Electronic applications
and processes involved include the internet, hdddllevices (personal digital
assistance, simple mobile phones, smart phonesjaeks), television and digital

radio.

1.10.2 Teaching model or strategy

DED 205(2008:57) and DED 206(2008:26) define ah#armodel or strategy
as “a framework which specifies the style or prazedf instruction in order to attain
teaching and learning goals”. A teaching model tpategy can be useful in the
teaching of English Language but irrelevant in tieaching of Biology. An
instructional model is helpful in integrating techogy in the teaching and learning
process. There are several types of instructioradets. This study involves direct
instructional model/explicit model, indirect insttional model, interactive or
cooperative model and experiential model. Theseeisodave been adapted by the
researcher to conceptualize e-learning. This hssltesl to the creation of current e-
learning models. These are models that lay a leingbhasis on the role of the learner
in the teaching — learning process. They includen@Quter-Based Direct Instruction,
Asynchronous Experiential Learning, Asynchronoudlaborative Learning, Internet-
Based Problem Solving, Online Content Represemtatisnd Online Learning
Environment). In this work, models and strategiesused as synonyms. These models
describe the various ways teachers behave asrnhbenact with learners to ensure that

specific contents are taught since each subjembrrept is unique.

1.10.3 Synchronous
Synchronous refers to interactions that occur al tene when learners and
instructors are communicating at the same time fadferent places (COL, 2000:22).

Mcintosh (2005:5) holds that a synchronous modal isrm of group learning, where
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the students interact collectively with the instaran real time, for example through
online lectures and seminars. This model usesnetdrased synchronous technologies
as well as hand held devices like mobile phonesjspand PDAs. Bates (2005:143)
defines internet-based synchronous technologid¢isase “technologies that operate in
‘real time’ over the Internet”. They include: Intet telephone service (VolP), Web —
conferencing (text and audio conferencing) and NMolsomputing using wireless
devices. He argues that Web — conferencing cuyrdotuses more on audio,
graphical and text communication in real time. LqR005:17) holds that in this kind
of mode, the learner and facilitator interact disecFeedback may be provided
instantaneously by both the student and the fatolit Semenov (2005:128) points out
that a new opportunity provided by computer tecbgegl today is bilateral
interactivity. According to him, students can answe questions teachers ask, and
ask them questions too all in a written format framerever they live. In this study,
students can communicate with the teacher and evithanother in real time via the

Internet, telephone and even during face-to-faceacts.

1.10.4 Asynchronous

Asynchronous refers to interactions between stwdant instructors that do
not occur at the same time and place (COL, 2000:RR)ntosh (2005:5) views
asynchronous model as “individual learning, whdre students access the course
material when it is convenient for them”. He argtlest this approach can often work
well with the functionalist model. Long (2004:1states that this mode of e-learning is
characterized by its nature of learner-facilitataeraction where the contribution of
the facilitator is temporally static. According tom, information is presented in
recorded format and the learner can interact witit eny time thereafter. He further
explains that asynchronous formats may also usaeonbmmunication but the online
learner activity usually is a response to stordd.ddere, feedback may be provided by

a human or via electronically programmed means.

To conclude, there is a tendency among the largwigers of distance
education to emphasis the asynchronous approaute #i enables vast numbers of
students to be catered for at low cost. The foaushe individual gives students
flexibility over when and where they study. It mag the home, the workplace, inside

a car. Its convenience and flexibility improvesessx Consequently, large numbers of
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student enrolment will lead to economies of scatéctv will decrease study costs for
all concerned. There is equally higher academality) because the scale allows the
provider to make a bigger academic investmenthig gtudy, individual students have
the opportunity to access the course material vamelhwherever they want.

1.10.5 Computer-Based Direct Instruction
Computer-Based Direct Instruction (CBDI) refers diwect instructions for

example lecture, demonstration and illustrations atdarge group facilitated or
enhanced by ICTs. This model is more of teachetreenDED206 (2008:26) states
that direct teaching is effective when materiadtisictured and can be taught in a step
— by — step fashion. It is used frequently in higlesels of education. Direct teaching
is done deductively or inductively. This model rigs the teacher to prepare and
presents his or her course outline to the studdrdtso requires the teacher to present
the rules and procedures clearly. It also requites teacher to establish the
competences expected to be developed. It is immofta teachers to use direct and

indirect models like discussion, role play, andg@s®ents to complement each other.

1.10.6 Asynchronous Experiential Learning

Asynchronous Experiential Learning (AEL) refers aaperiential learning
enhanced by the Internet and its applications andgsses. This model is based on
three principles. The first principle is that stotielearn best when they are involved in
the learning experience. The second is that whamées discover knowledge for
themselves, it is more meaningful to them. Thedtprinciple is that students are more

committed to learning when they are free to sdt then learning goals.

According to DED 205(2008:68) experiential learniisginductive, learner-
centred and activity centred. This model can bevetas a cycle consisting of five
phases. These include observation, sharing, anglyar processing, transfer of
learning and generalisation. It can be used botland outside the classroom. In
classrooms, students can engage in a simulatiotsideuthe classroom, they can
observe for example court room procedures or cdn@dusurvey. Students are
motivated when they actively participate and teaole another by describing what

they are doing. This strategy greatly increase®rstdnding and retention
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1.10.7 Asynchronous Collaborative Learning

Asynchronous Collaborative Learning (ACL) refers tmoperative or
interactive strategy (discussion method) enhancddailitated by the Internet and its
facilities. This involves cooperative planning arggpeers, interactive planning with
students, active participation, peer tutoring andtual understanding online. This
model uses different groupings and methods andohias well planned before hand. In
order to use it well, It is important for the teacto outline the topic and objectives,
state and pay attention on time management, spt@fyomposition and size of the
groups, define reporting or sharing skills or teghes. This strategy requires that both
the teacher and the student give a lot of attentionobservation, listening,
interpersonal and Intervention skills and abiliti#he teacher must ensure that there
are clear guidelines for working collaborativel\nefe must be procedures in place to
deal with conflict resolution within groups and fdealing with students, who do not
participate fully, or at all, in group assignmerfsrticipants are expected to be pro-
active and not retro-active, to develop a wind-wattitude, understand one another,

celebrate their differences and focus on professgidavelopment.

This model uses the web, e-groups, and electronmbilen devices.
Collaborative learning using the web is particylamnportant for courses where
students are from different cultures and for cantig professional development,
where participants have relevant professional eepees to share and draw from.
Digital collaboration includes electronic messagsygtem, Social media or discussion
forums. Semenov (2005:136) views that, discussio@arn e-group is not limited in
space and time. He explains that discussion caorgin the group as live or be
delayed (synchronously or asynchronously). Withdhiagld devices, people are able to
create and disseminate information in an unprededemanner. Bates (2005:140)
holds that one great advantage of e-learning iogportunity for students separated

by time and place to work together on a common. task

1.10.8 Internet-Based Problem Solving

Internet-Based Problem Solving (IBPS) refers tobpm-solving method
improved by the Internet and its facilities. Thisvalves open-ended problems,
discovery learning, lifelong learning, mini groupojects, large group projects and
individual assignments. DED205 (2008:62) points thiait problem solving model or
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indirect teaching is purely student centred. It olwes students in observing,
investigating, drawing inferences or forming hypmsés. It takes advantage of
students’ interest and curiosity. It is flexibletimat it encourages students to explore
different possibilities. It also encourages studdatparticipate in the learning process
without the fear of making mistakes. It fostergativity and the development of
interpersonal skills. Students better understandermah and there is transfer of
knowledge. The role of the teacher changes frotudecto facilitator, supporter, and
resource person. The teacher arranges the leaenwigbnment, provides opportunity

for student involvement and gives feedback.

1.10.9 Online Content Representation

Online Content Representation (OCR) refers to ilkiersle representation and
presentation of information on the Internet (teaddio, video, audio visual, graphic,
picture format). Text, pictures, and graphic reprgéations constitute visual aids.
These are online features that will stimulate lesgthrough the sense of vision. They
enable students to access knowledge from diffaremtpoints. Audio representation
refers to online features which stimulates learnthgpugh the sense of hearing.
Examples include u-tube, online radio, and web phdxudio-visual representation
brings together in a control situation, a combmatof audio and visual experiences.
Example includes Web Television or TV. These regmé&gtions have the capacity to
stimulate learning because they appeal to humaseseithey are capable of teaching
on their own or assisting a life teacher to tedfbcavely. Lessons delivered with the

use of these aids can motivate students to lealmeanember what is learnt.

1.10.10  Online Learning Environment
Online Learning Environment (OLE) refers to thexitslity, limitless storage,

user friendly, accessibility features or charasters of an online platform. Online
learning environment or platform accommodates alti& of teaching methods and
learners. It fosters collaborative study which iwes a student learning in partnership
with another student or as part of a small grougldo enhances independent study.
Independent study refers to the range of teachieghods that are planned and
provided to foster the development of initiativeslf reliance and self improvement of
students as individuals. Collaboration and commatioa needs should be considered

both for subject based and cross-curricular basaching.
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1.10.11  Professional development

Professional development can be defined as invessnmgg improvements in
human capital (acquisition of knowledge, skillsgammpetences needed for work and
life). According to World Bank (2006:32) professamevelopment in teacher training
institutions creates and enhances human capitadtilbotes to the production of social
capital (cohesion or social ties), increase econogmowth which is an important
determinant of economic development and good stdedaf living. An effective
initial professional development of student teashidmat is based on e-learning can
help an educational system to support the inceggamnith and penetration of ICTs in
education. In this study, professional developmewblves teacher education in new
communication skills, technical skills using ICTisteractivity using ICTs, attitude
towards learning with respect to ICTs, developnwntalues and principles suitable
for learning with technology, innovative and mulieénsional delivery strategies like
e-learning, mobile learning and blended learnih@ldo involve pedagogic challenges
that teachers of this generation and generatiort®nee are faced with. World Bank
former president Paul Wolfowitz stressed that capas at the heart of development
effectiveness (World Bank, 2006:2). He further agthat capacity is the ability of
individuals, institutions, and societies to solveolgems, make informed choices,
define their priorities and plan their futures.

1.10.12 Interpersonal skills

This refers to the ability to learn with individsal groups, experts and
interaction with content. Interpersonal skills forthe basis for interactive or
collaborative teaching. It involves a lot of shariof ideas between teacher and
students as well as between students and studemgsmainly through discussion.
Students can learn from peers and teachers to apewelcial skills and abilities to

organize their thoughts and to develop rationaliarents.

1.10.13  Technical skills

A skill can be defined as a task or group of tgs$ormed to a specific level
of competency or proficiency which often use mdtarctions and typically require
the manipulation of instruments and equipmentswibstanding, some skills such as

counselling are knowledge and attitude based. Tieabnical skills in this study refers
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to the ability to use the internet and web appicet such as; e-mails, search engines
such as Google and Yahoo, Blogging (that is crggtersonal mini websites), social
networking (for example use of face book or twittemploading and downloading of
files, mastery of basic computer programs like WoEkcel and PowerPoint,
Curriculum mapping/organisation: breaking curricalunto sections that can be
assigned and assessed as well as some basic hooltggcal competencies such as
problem solving, critical or creative thinking. ™eeskills are necessary for flexibility
and adaptation in the field. Keith W, Hesselinkarfel Corli P(2005) points out that
people should be learning individuals in transfargnorganisations. Therefore student-
teachers are expected to develop these skills deraio be prepared for effective

teaching and learning in schools with ICTs.

1.10.14  Attitudes

Guglielmino and Guglielmino (2004:31) identify sora#itudes that support
self-directed learning. These include having caiite in you as a competent,
effective learner, accepting responsibility for youwn learning and viewing problems
as challenges rather than obstacles, valuing yaur learning, a willingness to seek
help, creativity and independence in learning. yPettal (1997) cited in Wood and
Wood (2002) states that attitudes are relativedyplst evaluation of persons, objects,
situations or issues along a continuum ranging fpasitive to negative. In this work,
attitude refers to students’ beliefs or thinkingelings and intentions about e-learning
and pedagogic processes. Pedagogic processes entdgdon preparation, time
management, class management, cost managementtioseland organisation of
content, delivery of content, selection of straésgiand methods, evaluation and
publication of results, establishment of trust edeice and flexibility. Institutions of
learning need to identify not only knowledge andiskut also attitudes that might be

conducive to the creation of sustainable programmes

1.10.15 Communication skills

Communication skills refer to the different competes involved in effective
communication. Effective communication is simplywe way process of sending the
right message, that is also being correctly receiged understood via e-mails,
telephone, teleconference, SMS, group discussiodsface to face. It also includes

non technological competences such as speakingpitig and writing. There are two
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main types of communication (Verbal and Non Verballhese modes of
communication have been, and are being, radichiynged by ICTs. For example the
Internet, TV, radio, complemented by mobile phooesandhelds helps students as
well as lecturers to express their opinions onipent issues concerning the school and
the society. There is need for education stakednsltb redefine their communication
strategies and policies with respect to e-learniAtpo, student-teachers need to
acquire effective communication skills while initiag schools in order to be able do
their job effectively when they graduate. World Bg2003:2) outlines requirements
of a knowledge economy which include among othews: educated and skilled
population to create, share and use knowledgenardiz information infrastructure to
facilitate the creation, effective communicationssgmination and processing of
information. Individuals should value conversati@o)laboration and egalitarianism

over egocentric or self-centred teaching and legrapproaches.

1.10.16  Development of values and principles

Ministry of Economy, Planning and Regional Devetgmt (2009:16) view
that values such as patriotism, merit, respectidhority, peace, solidarity, integrity,
hard work and pride are measuring rods of individunal collective behaviors. In this
study, the development of values and principlesrgefo improvements in peoples’
character and moral principles. Moral principleglude hard work, punctuality,
sharing, and empathy, respect of rights, integritymility, confidence, and self
control. The role of a teacher in helping studdntslevelop these values cannot be
overemphasized. Teachers are the main actors molschSchools are ideal places
where students’ behaviours’ and future educatisnatesses are shaped. Teachers are
in a position to support the efforts of parentbtdd a culture of integrity, innovation
and excellence in children. The development of esland principles is very important
for students. As a matter of fact, students andipgpn be a tremendous resource for
disseminating helpful information to parents andheotadults in the community.
Children can help especially misinformed parentosiMkids today will become
parents and leaders tomorrow and will have to ensurbuild integrity in their own
children.

Mclintosh (2005:5) elucidates that e-learning igasle for the critical literacy
model or the reflective learning model where therenuch direct interchange with a

teacher in a group setting. The reflective modedeisy important for e-learning where
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a student is faced with a multiplicity of competipgradigms, systems of knowledge
and information sources of widely varying degreesebability. In such a situation it

becomes vital to possess the faculty of criticalcdmination. Critical literacy is

important for developing active citizenship in afhearning program. Some students
will always require compensatory education of omel lor another; and the humanistic
approach to education will continue to have an irtgya place. Mcintosh (2005:4)

links e-learning to UNESCOQO'’s 1997 Fifth Interna@biConference on adult Education
which states that “learning should be consider§d\é as well as a tool, a right and a
collective responsibility”. Ministry of Economy, &ining and Regional Development
(2009:16) concludes that “the functioning of sogietsts on consultation, dialogue,

tolerance, mutual respect and recourse to mediatidrjustice”.

1.10.17 Information and Communication Technologies
(ICTs)

This consists of hardware, software, networks aratlia for the collection,
storage, processing, transmission and presentatioriormation (for example, voice,
data, text, images), as well as related servitg®rmation can be defined as raw data,
message, stimuli (signs, symbols) that is speaifid organized for a purpose, within a
context and can lead to an increase in understgratid decrease in uncertainty. The
value of information lies in its ability to effechange. When raw data is processed and
conceptualised, it results to knowledge and whahkhowledge is used judiciously to
solve a real life problem, it leads to wisdom. Coumnsation can be defined as the
transmission of information from one person or devito another. Effective
communication occurs when information sent by teeder is received correctly or
understood by the receiver. Thus effective comnatimo can be described as a two
way process. Technology can be defined as theagpipln of the scientific method to
solve practical or real life problems or a bodykoiowledge used to create tools,
develop competences, and collect materials. Coimgerthhe capacity of people to
access and use Information and Communication Téchies, the Ministry of
Economy, Planning and Regional Development (20Q9stétes that Cameroon’s
target in the next 25-30 years is to move the aguinbm a country with low access
(Index of 0.16) to the category of average acce#s avdigital access index between
0.4 and 0.5.
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1.10.18 Information and Communication Infrastructure
(ICI)

This refers to physical telecommunication systems @etworks e.g. Internet,
radio, television, PDAs, CD-ROMs, telephone. Asaans telephone, the Ministry of
Economy, Planning and Regional Development (20Q9stétes that Cameroon’s
objective is to multiply by five the number of tplene lines and increase mobile
telephone network coverage in the country. The mapae of these technologies in

this study cannot be overemphasised.

1.10.19 Teaching

Teaching can be looked at as activities done bethneng and after interaction
with learners in order to enable learning to ocdlre different methods of carrying
out teaching include class discussion, lecturetuteedemonstration, illustrated-
lecture, laboratory method cooperative learninqaching goes beyond the classroom.
The teacher needs to be endowed with new skillsumiculum development and
technology, lesson planning, class managementyvative teaching and evaluation
strategies. Current teaching and learning strasegie being driven by electronic
applications and processes, for example, e-leariitended learning and mobile
learning. Tambo (2012:170) argues that motivatioterest, readiness, reinforcement,
differences among learners, similarities amongnlea; adjustment and transfers of
learning are key principles that should be considdor effective teaching. Teaching
enables students to find out answers to learninglems. The process of teaching is
incomplete without the use of pedagogic resourtksese resources have evolved with
time from traditional media to advanced media. Ttaaching can be described as the

act of stimulating students to learn with the useducational technology.

1.10.20 Learning (self-directed learning)

Knowles (1975) cited in Guglielmino and Guglielmi(®004:27) defines self —
directed learning as “a process in which the leamvéh or without the help of others,
identifies learning needs, defines learning godésjelops and implement a learning
plan and evaluates the learning gained”. Latche®@1Z%) views that when learners
engage on self-directed learning, they take respuitsfor their learning and are able

to plan and organize this learning.
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1.10.21 Teaching — Learning process

UNESCO and UNICEF (2012:43) point out that the liggpiaof education is
ultimately determined by what happens in the ctawsr Thus all relevant resources
and processes should contribute towards buildirfgcefe teacher training and
development, providing quality didactic materialedaimproving the working
conditions of teachers. Teaching — learning procefgss to the reciprocal relationship
between teaching and learning, involving the exgkanf ideas between students and

students, students and lecturers, students andrdpstudents and experts.

1.10.22  Performance in educational technology:

This refers to the overall competences developestient teachers during the
teaching and learning process. These include dgeh@@vledge about ICTs in
Cameroon, usage of ICTs and creativity (productioif)is also refers to scores
obtained by student-teachers in the course.

1.10.23 Role of E-Learning

Means making assessment of e-learning as a strafegpching based on the
variables under study (Interpersonal relationshipshnical skills, communication
skills, knowledge of modern strategies of teachidgyvelopment of values and

principles and performance in educational technglog

1.10.24  Quality Education

UNESCO and UNICEF (2012:8) point out that the WoBeclaration on
Education for All (drafted at the World ConferennelJomtien, Thailand in 1990), the
Dakar Framework for Action recognized the fact tiet quality of education is at the
heart of education and need to be improved fos#ie of relevance and equity. Like
Delors et al. (1996), UNESCO and UNICEF (2012:8)captualised quality based on
four pillars as: learning to know, learning to dearning to live together and learning
to be. They believed that the quality of learnihgudd be assessed by the capacity of
individuals to acquire knowledge, skills, undersiiag and values to live and
participate in society from childhood throughoute li(UNESCO and UNICEF,
2012:8).
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Also, COL (2000:24) defines quality as “the fitader purpose of a product or
service according to a set of required standar@siality education is that kind of
education which can result to social and economansformation. This type of
education leads to the creation of human capitaimé&h capital refers to people’s
knowledge and skills. It is as important for protime as valuable to people who have
it. Most human capital is built up through trainitigat increases a person’s economic

productivity.

1.11 Synthesis
This chapter examined the problem of the study uride following sub—
headings:

% Background of the study

+» Statement of the problem

% Purpose of the study

% Objectives of the study

% Research questions

% Research hypotheses

+ Significance of the study

% Scope of the study and

%+ Operational definition of terms

The next chapter will attempt to review relatedrbiture on the impact of ICTs

and e-learning in particular on the learning envrment. This review will be set — up

within a framework of theories, models and concepts
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CHAPTER TWO
REVIEW OF LITERATURE

2.1 Introduction

A lot of research has been carried out in most t@mof the world on the
future potentials of ICTs in the development precd® date, however, we know very
little about the role of e-learning on the professil development of student-teachers.
This chapter attempts to review related literatumehe role of ICTs and e-learning on
the teaching/learning environment. Nevertheless,rdview is set — up within a mixed

framework of concepts, theories, and models.

2.2 Conceptual Framework

E-learning has become the protagonist for changedircation sector. Naidu
(2003:12) states that the use of the term e-legnsigrowing rapidly and is often used
interchangeably with terms such as online learnivigiual learning, distributed
learning, networked learning, web-based learning, aso open and distance learning.
Naidu (2003:12) further stressed that despite theigue attributes, each of these
terms fundamentally refers to educational procegkes utilize information and
communications technology (ICT) to mediate asynobus as well as synchronous
learning and teaching activities. On their partyriGan and Anderson (2003:18) as
well as Cornish (1996:157) contended that knowletigeelopment in the information
age is a technologically aided activity. Therensracreasing need to do more research
on ICTs and most especially e-learning, as theldpugent of human capital is crucial
if Cameroon and African countries are to be contipetiin the global information
society. Ultimately, education must prepare sttglém be continuous learners. In this
section, the themes that form the basis for therdgieal framework for e-learning are

elaborated.

2.2.1 The Concept of E-Learning
E-learning is multidimensional and dynamic, chaggactcording to context,
circumstances and interest. As a matter of facis difficult to define the term e-

learning. Naidu (2003:8) defines e-learning as “Systematic use of networked
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information and communications technology in teaghand learning”. On their part,
Ding, Gu, and Zhu (2005:64) argues that e-learninghe integration of ICT with
curriculum reform and pedagogical innovation incteag and learning for all sectors
of formal education, continuing education, in-seeviraining and lifelong learning.
According to COL (2006), e-learning and online teag are terms that have emerged
to describe the application of Information and Camination Technologies (ICTS) to
enhance distance education, implement open leapahges, make learning activities
more flexible and enable those learning activitiesbe distributed among many
learning venues. Moore (1993:20) as well as Ldardl (2000:137) holds that e-
learning has the capacity to support interactioritlas true uniqueness of e-learning

lies in its multidimensional forms of communicatiand interaction

In addition, Perkinson (2005:104) defines e-leagras “instructional content

or learning experiences delivered or enabled bygtrelric technology”. He further

argues that the term covers a wide range of apjgicaand processes, such as Web
Based Learning, Computer Based Learning, Virtuadsslooms and digital
collaboration (Perkinson, 2005:104). In the sargét)iNoe (2002) maintains that e-
learning is instruction and delivery of training bymputer online through the Internet
or the Web. Rosenberg (2001:28-29); Govindasam@288); Garrison & Anderson
(2003:2) stresses that e-learning is teaching aadning that is web-based. They
further explain that e-learning helps learnersdsuane control of the learning process
and directly influence outcomes (Garrison and Asder 2003:115). Latchem
(2012:12) points out that “e-learning, or onlinarl@ng, involves the use, wholly or in
part, of the Internet, an intranet (local area ekywor LAN), or an extranet (wide area
network, or WAN) for course or service deliveryteraction, support or facilitation,

assessment and evaluation”.

It can be deduced from the above definitions thatterm e-learning covers a
wide range of applications and processes such ds-bBA%ed learning, computer —
based learning, virtual classrooms and digitalatmtation. E-learning can be used to
describe the delivery of content via the Internatranets, audio and videotapes,
interactive television (TV), CD-ROM and other electic means. Also, it may include
educational animation, simulations and games, ilegrrmanagement software,
electronic voting systems and more, with possibbombination of different methods

being used. Francoise Caillods in Bates (2001:8jertds that e-learning is more than
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just online distance education. He argues thatpgogramme which uses information
and communication technology to enhance the legrpincess may be considered to
fall into the category of e-learning. E-learningasmodern method of teaching and
learning generally used to refer to the use of teshnology in learning in a broader
sense than Computer-Based Training (CBT) of theD498 is also broader than the
term online learning, which generally refers togdyWeb-based learning. E-learning
which is online or Web-based can be used in cotijpmevith face-to-face teaching. In

this case, the term blended learning is used.

2.2.2 Blended Learning

Latchem (2012:13) asserts that blended learningboms the traditional
“classroom” or “face-to-face” methods of teachingdalearning with CD-ROM,
Internet-based or mobile-learning (m-learning) ¢hiave the most appropriate mix of
presentation, interaction and “hands-on” learniNge (2002:263) defines blended
learning as “the use of a combination of onlinegnew, face-to-face instruction, and
other methods for distributing learning content amstruction”. Throughout the phase
of blended delivery, teachers introduce changeedagogical strategies to support the
changing requirements of online students. In faleihded learning is the most popular
form of e-learning delivery today. A survey of titemhal and blended learning at the
National University of Rwanda carried out by Rwages and Stucki (2009:67) show
that many traditional lecturers much prefer the ofséhe blended learning approach.
The choice of this mode was due to the problemnoitéd data transmission capacity
which proves as a great obstacle to foster pursm@md-learning. More still, where
mobile technologies are used, the term mobile Iegrhas become more common.

2.2.3 Mobile-Learning (M-Learning)

Latchem (2012:12) states that m-learning, or madeiening, involves the use
of handheld or wearable technologies, thus makea@yning accessible virtually
anywhere. This means of delivery holds great prenfus bridging the digital divide
because mobile devices are far more common andpeheidlan computers in
developing and middle-income countries. Traxler a&fwkulska-Hulme (2005:5)
points out that, m-learning devices are lightweightl handheld, including: Personal
Digital Assistants (PDAs), Palmtops or handheld potars, Mobile phones also

called cell phones or hand phones. Bakari, Ishagedi, Nykvist and Deutschmanm
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(2009:17) postulate that mobile devices can prowldeost all the services that were
provided by the stationary personal computers enghst. The cost associated with
these handheld devices is also decreasing. Ardaaifieantage is that they have lower
power consumption usually operate from batteriegchivimakes them less dependent
on an uninterrupted power supply. Increased adecelemrning materials and mobility

are two main features of mobile devices that cahaeoe the learning process.
Teachers can provide learning experiences to stside®spective of geographical

constraints and the student can learn what andenthey want to.

In addition, mobile technologies have the potent@alsupport the learning
experiences that are collaborative, accessiblaraadrated with the world beyond the
classroom. Traxler and kukulska-Hulme (2005:5) fiaut that the University of
Wolverhampton in the United Kingdom uses mobile icdey to support staff and
disadvantaged students in teaching, learning andrastration. They mentioned that a
number of pilot studies have been carried out ttp lee group of students with
deadlines, revisions and timetabling using Shortsddge Service (SMS) text
messaging; and another pilot study issuing a godigbudents with Sony key PDAs to
help personal organisation, and mobile accessutseanaterial. These pilots have led
to larger schemes in the university, and to a stafhing and support scheme. In the
same light, Traxler and Kukulska-Hulme (2005:5)m®iout that thanks to funding
from the Department for International DevelopmddEiD), U.K. through “Imfundo”,
the Kenyan government is starting a pilot study i use bulk SMS text messaging
as in-service training to primary school teached lacal support staff across rural and
urban areas, linking into other media used in tbeurses.

2.2.4 Internet or Web-based Learning

According to Quinn (2006:29), the Internet starésdthe network of networks
that communicated using TCP/IP, but today has wtoquebly become a new
medium or new collection of media, and each medna® its own set of genres. He
further explains that January 1st, 1983 could Hetba birth day of the Internet,
because that was the date on which all ARPANETshoshverted to TCP/IP. Singh
(2004:79) holds that the Internet is the core ghpaoter-mediated communication. As
a matter of fact, it is the first medium that hashinological tools to support multiple

forms of intelligence. Jensen (2003:51) argues ttatuse of the Internet in Africa is
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growing very fast. In the area of content, Jen&893:61) remarked that the African
web-space is expanding rapidly and almost all aeesithave some form of local or
internationally hosted web server, unofficially afficially representing the country
with varying degrees of comprehension.

Worthy of note is the fact that the Internet isiklde in every capital city.
There are many mobile phones as there are fixes.lirHundreds of new local and
community radio stations have been licensed andllisatTelevision is now also
widely available. It is also interesting to notattthe Internet system is worldwide and
connects thousands of computer networks, providmgncredible array of information
that students can access quickly and inexpensiigg. (2002:255) highlights that the
World Wide Web (WWW) is a user-friendly service thre Internet that links a variety
of Internet materials: it includes texts, photos gmnaphics. Web indexes or browsers
and search engines such as Google, Yahoo! GoTo,skék, ERIC, InfoPsych, can
help students find the information they are seeliygexamining and collecting a

variety of sources.

Also, Semenov (2005:131) presumes that learninghenWeb is one of the
most promising and rapidly developing areas of iI€€ducation. He argues that at the
same time, learning on the web is one of the mostptex psychologically and
socially controversial fields. Today, computer antrnet can provide all the benefits
of several media including Radio, Television, Chsl & CDs. Gralla (1999:2) points
out that the Internet has become an informatigpegughway that can do almost
everything people imagined could be done by usailecTV in the 90s. The computer
can provide a truly interactive environment inchglisimulation. The computer can
also be effective in teaching specific subjectgkirson (2005:114), reports that the
Policy Institute and Leadership Studies Group at National Institute of Education
(NIE) in Singapore, has designed a computer sinamab teach education managers
and leaders how to structure an organization. $tsdgo through online processes of
planning, implementing, gathering, feedback antkecéibn and are then able to see the

results of their organizational strategies.

More still, in certain settings, e-learning is alseing conducted via digital
games. Perkinson (2005:112) points out that the mdiary uses games to train
Soldiers, Sailors, Pilots and tank drivers to nrastgensive, sensitive equipments.

However, many action games teach essential skitsttamwork, communication as
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well as concepts of command and control. Gameweme important for experiential

teaching and learning strategy.

2.2.5 Digital Collaboration

This refers to the use of technology to enhanceexitehd learners’ abilities to
work together regardless of their geographic pratyinBates (2005:140) holds that
one great advantage of e-learning is the oppostdortstudents separated by time and
place to work together on a common task. Indeedarigeies that learning to work
together online is an increasingly important woaka skill, and that it provides
opportunities for students to share learning ewpess, to learn how to work
collaboratively and to test and develop their owleas, without being physically
present (Bates, 2005:140). Collaborative learnirging: the web is particularly
important for courses where students are from miffe cultures and for continuing
professional development, where participants helevant professional experiences to
share and draw from. However, the teacher mustreribat there are clear guidelines
for working collaboratively. There must be procestuin place to deal with conflict
resolution within groups and for dealing with stntée who do not participate fully, or
at all, in group assignments. Digital collaboratiorcludes electronic messaging

system, Social media or discussion forums.

2.2.5.1 Electronic Communication (Messaging Systear Electronic
Mails)

E-mail stands for “electronic mail” and is anothealuable way that the
Internet can be used. Quin (2006:29) states thakie-are systems used for the
electronic bulk transmission of reports and menromfone user to many others. In
addition, they allow the user to receive and trangrformal note to other users on the
network. Memos, reports, and notes are stored ar-ggecific “mailboxes” which
normally are only accessible by the designated owvessages can be sent to and
received from individuals as well as large numbefspeople at once. Students,
teachers and experts in the community are ableotonanicate with one another

through the process of e-mailing.

On his part, Semenov (2005:128) view that computexse redefined the way
that we communicate. According to him, e-mail hasmoheed from being a
“transporter” of simple text messages to being eudeent sharing and routine facility.
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Through e-mail, Internet communications have ineeea dramatically in many
organizations. As a matter of fact, Information a@dmmunication Technologies
make possible new forms of teacher — student conuation. E-mail sometimes helps
introverts who find it hard to express themselesritly during face to face. It has the
capacity to facilitate the teaching and learningcpss as it offers every student the
possibility to answer the teacher’s question uniikea traditional classroom where

only one or two students are allowed time to answer

2.2.5.2 Social Media / Discussion Forum

Semenov (2005:136) points out that “in the new ghgra, there is much more
space for class discussion with many studentsqiaating”. Social media are media
for social interaction using highly accessible aodlable publishing techniques. They
are relatively inexpensive and accessible to enalolgone to publish or access
information. Yassine (2010:14) defines educatiahstussion forum as “a space open
to a small group of learners on an online teactptagform where the latter are
expected to communicate among themselves, proveddrilbutions to a topic, and
react to messages posted by other participantsshac knowledge”. Bezuidenhout
(1999:30) reports that a survey to determine wdrestudents access discussion
forums and if so whether they benefitted from udimgse forums show that students
felt they had benefitted from the Open Discussiorufs (ODFs) as: some questions
resulted in them becoming aware of their own latkraderstanding; questions could
be posted from the relative anonymity and safetya afomputer; forums raised an
awareness of areas which needed additional woukiests were forced to put their
gueries into words; a virtual academic presence avaslable after hours and over

weekends, or when either students or lecturer \ifasampus.

Additionally tutors felt students benefitted fronseclissions: amongst their
peers in problem areas; being raised in tutorialsm@as which had not been clarified
on the ODFs; amongst students who were too rese¢ovedeak during a lecture. The
lecturer felt that the benefit lay in that: for #fidult exercise, an explanation needed
only to be given once and all students benefitstallents often answered each other’s
gueries; this is a form of obtaining formative fbadk through peer assessment;
students often became aware of a cognitive diss@nas a result of reading the forum
postings and were then able to address these prddoeas. Also, the lecturer of this
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course found the introduction of discussion foruimsbe highly beneficial in being
able to reach all students when answering quergsrdless of the normal constraints
lecture times and physical presence on campusgwsgching and learning activities
extended beyond the physical classroom as a refsthlese forums.

2.2.5.3  E-group (Electronic Group)

E-group stands for electronic group which is aeotform of discussion
forum. It is formed thanks to the World Wide Weblaternet. Members of a given e-
group have access to the group through their e-adidresses and passwords. The
teacher can participate as a moderator. A modeghiays coordinates an e-group.
There are moderated and un-moderated e-groupsmivdarated group, the moderator
looks at the messages, ensuring they are apprepioat the group. If they are
appropriate, the messages are posted. All message¢do an un-moderated e-group
are automatically posted. Semenov (2005:136) vithat discussion in an e-group is
not limited in space and time. He explains thatussion can go on in the group as
live or be delayed (synchronously or asynchronqusitso, students can search
information from the Internet and put in the linkinttion of the group. This
information can be retrieved at any time convenigenthe student. They can also
upload pictures, assignments and other importaiornration in to the group. An
example is the electronic group of level three shisl in the department of foreign
languages in the Higher Teacher Training Collegeuvide (Kibinkiri, 2014)

An experimental study that involved students of tlational School of
Engineers in Tunis revealed that online commesitiia a forum encourages the
setting up of groups, creates social and affedinkes between learners and affords the
opportunity of jointly building knowledge (Yassin010:14). The frequency of
interactions, their nature as well as their dursti@ould be the result of a fruitful
collaboration which is synonymous to quality workhe forum replaces class
interactions with distance interactions which hare essentially written language
dimensions and a temporal flexibility which excedtie setting of the classical
classroom. Interactions are also made through sigdsoding which may be common

to all groups or specific to one or several groups.

2.2.5.4 USENET News Groups
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According to Gralla (1999:60), USENET is the wosldbiggest electronic
discussion forum, which provides a way for messdgeBe sent among computers
across the entire Internet. People from all overwlorld participate in discussions on
thousands of topics in specific areas of interedled news groups. Students can
participate in news groups by reading the messagésesponding to them. Also, like
e-groups, there are moderated and un-moderated gesugps. News groups can
increase students’ abilities to carry out theiressh. Thus, students can be
encouraged to subscribe to news groups that ittéres). Gralla emphasized that the
key is that e-groups and USENET news groups allstwdents to go beyond simple

communicating and lets them work together on shdoetiments.

2.255 Blogs

Gillmor (2006:25) holds that blogs are a conveosati medium on the
Internet. According to him, they are typically comspd of short essays, also called
postings. The postings are shown in reverse chogical order with the most recent
items at the top. They have hyperlinks pointingotber web pages. Blogs offer the
possibility for students, teachers and all the agerinternet users to publish their own
works online. Text, audio as well as video matecah be published on the Internet
free of charge using blogs. Gillmor (2006:25) psiout that Bloggers have won the
most attention for their writings about highly togl issues in politics, technology and
science. He further explains that this importaatdee of the Internet took off first in
the United States. However Blogging is becomindobha phenomenon. Students can
make good use of Blogs to learn how to create aadage websites. Students can
choose the kind of template or frame, colour, fant] structure that they like for their
Blog. Students can learn how to work collaborayivgven that the best Blogs gives
people the possibility to make comments on impartapics or issues. They can

equally update their knowledge or obtain the mesént innovations from Blogs.

Moreover, Blogs are similar to Wikis. Gilmor (2088) defines wiki as “a
piece of server software that allows users to yree¢ate and edit Web page content
using any Web browser. Wiki supports hyperlinksl dras simple text syntax for
creating new pages and crosslink between interagesq According to Aborisade
(2009:10) students in the Federal University of hredogy, Akure in Nigeria uses

computer program Web 2.0 Wiki authoring tool toateesome innovative learning
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spaces for the learning of English as a secondukaye (ESL) module with focus on
academic writing. Learning activities are postedtoa Wiki for students to access. In
addition, students are able to correct their namesbers, paste their email addresses,
meeting times and venues on the Wiki. They alsdkwotlaboratively to write aspects
of their term paper, correcting one another. Alaatés (2009:11) points out that the
students were encouraged to make comments on gvoup and their reflection of
learning. Consequently a lot of work that was ingtlale in traditional face — to — face
classroom was accomplished at students’ group mggetir on Wiki group pages

2.25.6 Chat rooms

Gralla (1999) postulates that one of the most imatedvays to communicate
with others via the Internet is to participate ivel“chat”. Chat rooms can equally be
of help to students as well as teachers just likeads, e-groups and USENET news
groups. Students can share their experiences thrcho@t rooms. Chat rooms provide
opportunities for students to ask questions andivedeedback immediately. Example
of chat rooms includes: Yahoo Messenger, hotmasgsaeger, “Skype messenger”,
Facebook. These social networking sites are goodoimnecting friends, family
members, organizations as well as other peoplesldeamk for example is one of the
most popular social media used by different categoof people ranging from
students, teachers, parents to politicians. Othkes Skype offers possibilities for
teleconferencing and videoconferencing at a cheaper

In addition, electronic communications are beingeasingly used in problem-
based learning. According to Adeoye, Udeani and 809:15 ) social networking
websites such as “Chat rooms”, “MySpace”, “Hi5” atkiéhce book” are part of the
networks of virtual environments and they allowtggrants to exchange real live
communication. The users of these forums carryamversations as they would on the
telephone, but instead of talking and respondimgy type in messages to which others
immediately respond.

More still, Adeoye, Udeani and Oni (2009:16) repdhat a survey designed to
understand how social reality is created and coosd through virtual
communication forms and its application among thelents in Nigeria Universities
show that 37.5% of students use social networkiagsites regularly while 25% use it

sometimes, 17% indicate that they regularly reqpestonal information online, while



54

43.5% use instant messaging regularly and 30% ns@nt messaging sometimes.
Only 12% of the respondents use the internet touds sexual matters while majority
57% disagree. 50% of the respondents indicatettiegt chat online with strangers on
academic work, 25% indicate for personal informati@4% indicate sports, 27%
indicate relationships, 20% indicate business armdimg money and 30% indicate
entertainment, 26% religion. In general, particigaoverstated their satisfaction with
the use of virtual environments. However, due ttaof non academic activities

online, the usage may hinder teaching and leammiencourage dubious activities

Perkinson (2005:115) points out that teaching teatrtee Law department of
Temasek polytechnic in Singapore have, for examyleduced on-line inquiry and
routine discussion forums into paralegal trainiggudents collaborate in teams to
conduct a series of online inquiries and cliengimiews. Using online forum, students

post questions and probe their clients who arenertivice per week.

2.2.6 Mobile / Cell Phone

Quinn (2006:25) explains that today, there are mbar of mobile devices
which can provide almost all of the services tha&revprovided by the stationary
personal computers in the past. The cost assoamatedhese handheld devices is also
decreasing. An added advantage is that they hawerl@ower consumption and
usually operate from batteries which make them ksgendent on uninterrupted
power supply. Some mobile phones or cell phonegigeadirect access to the wireless
Internet, also known as Wireless Application Prota@VAP). Web pages designed
use mostly text and very few images. Also, somkepteines provide a port connecting
a cable to your Laptop, PDA, or handheld —compufeu can access a site you like
without being limited to the small display of yatell phone. The cell phone has given
way to what is now commonly called teleconferenciimgreased access to learning
materials and mobility are two important featurésmmbile phones that can enhance
the learning process. Teachers can provide learrergeriences to students
irrespective of geographical constraints and thedestt can learn what and where they
want to. Moreover, mobile technologies have theepial to support learning
experiences that are collaborative, accessiblaraadrated with the world beyond the

classroom.
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Bakari, Ishaq, Miyedu, Nykvist and Deutschmanm @Q@8) report that in
January 2009, a survey (pilot group) of 13 stuslemsing qualitative questionnaires
and focus group discussion, were conducted in Traaza get a view of students’
attitudes towards technology and the use of mqatilenes in their studies. Results
revealed that of these, twelve had more than theaes experience of mobile phones.
All of the students agreed or strongly agreed \tiitb statement “learning through
mobile phones is feasible and productive”. Twel¥®2)(of the thirteen (13) thought
that the use of SMS for quizzes and assignmentsusefsil or very useful, Eleven (11)
students out of thirteen (13) found the text maten the mobile phones easy or very
easy to read. All the 13 agreed that the mobilenphavould increase their possibilities
to be successful in their studies. Some of theoreamentioned were:” course material
is now “close to me”, available on time as texticeoand media files, communication
is improved and updated course information candmencunicated, the Internet access
possibility in the mobile phones makes it easidirtd material, continuous assessment

is made possible and networking with fellow studestimproved”.

2.2.7 Personal Digital Assistance (PDA)

Gralla (1999:54) argues that PDAs also known amtgl devices can perform
the basic functions performed by a computer comuetd the Internet. They are best
for storing and organizing a limited amount of imfation and for voice
communication. Thus immediate feedback is possibleese items are relatively
affordable and are extremely portable. For exarB@®M’s Palm series can literally

put the Web in the Palm of your hands.

In addition, Cell phones and PDAs have paved thgfamawhat is now termed
mobile learning. COL (2005) report that using thésehnologies, people can learn
when, and where it is convenient for them and that have reached learning on
demand”. In fact, using these devices to trangmharmation from teacher to learner or
from learner to teacher concerning assignments amdent can vastly speed up
communications. Also, text-messaging capabilititsnobile devices allows learners
to communicate with each other thus creating anlegrcommunity that extends far
beyond the life and confines of traditional or eveomputer-based learning

environments.
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2.2.8 Television

Quinn (2006:27) points out that the first completkectronic television
transmission was made in 1927 by Philo Farnswdtf0§-1971). He further states
that Television’s ability to send a message araledworld was demonstrated in July
1969 when hundreds of millions of people watched lioe TV astronaut Neil
Armstrong stepped from the lunar module on to thdase of the Moon (Quinn,
2006:27). Gralla (1999:105) believes that televidiechnology is developing in ways
that will make it more interactive like the IntetnEvery day, TV and the Internet are
drawing closer to each other through cable modemsTd/s that connect to the Net.
For example using some TVs today, you can watcfolow a sporting event and
simultaneously chat with others on the same scrébaese TVs come with a remote
control unit that allows you to scroll, move arouhe screen and “click” on objects.
Semenov (2005:129) points out that TV and videdapdd something to the
traditional lecture: you can see lecturers at thest time of the day, the voice is clear
and the face is close. Also, TV and the Interneehgiven way to what is now called

videoconferencing.

2.2.9 Digital Radio

According to Quinn (2006:26), the power of radio asnedium of mass
communication was demonstrated in 1938 in New Y@&ikce then, the Radio has
evolved from analogue to digital. A digital radi® one, which uses a compressed
digital format for transmission. It is the biggdseap in radio technology for many
years, bringing improved sound quality, more stetiand new features. The digital
radio is very flexible and ensures the end of ceinig frequencies. It has no barriers in
international communication. This is because itilifates programming with an
enhanced level of interactivity and feedback. Faeklbs one of the things that make
communication effective. Since this is possiblehwdigital radio, communication is
effective thus enhancing the teaching and learpmogess.

Barnard (2000:10) argues that of all the major n@samunications media,
radio is perhaps the most ubiquitous and mostyeasdilable. It is also the hardest
from which to escape. In fact, for most of us, Wfghout radio is difficult to imagine.
The portability and small size of radio sets enabiigtening in bedroom, bathroom,

and kitchen and beyond the home. The radio aldedcahiversal medium is one of the



57

least expensive methods that can be used to relacheaaudience and / or one spread
over a wide geographical area, for example Ch&fibt93.5 at the University of Buea.
Semenov (2005:129) reports that in some regions camdmunities, many people
already receive general education by means of radie cheapness of radio sets is

such that most students in developing countriesaffand.

2.2.10 E-Learning Continuum towards Web-Based Leanmg
According to World Bank (2006) the aforementionelation of e-learning

models depends to a great extent on access, qutitror ownership and use of
information and communication infrastructure esakégithe Internet. Also, Perkinson
(2005:113) propagated that educational institutiaoi®ss the world are positioned at
different points on the road map between CampuSlassroom — based learning and
Web-based learning. The figure below shows the plagih many higher education
institutions in both developed and developing coastare traversing towards cost —

efficient web-based delivery.

Face-to-face(MNo e-L‘-t_atarning} Blended Learning——\WWeb-based Learning

Figure 2.1. Continuum towards Web-Based Learninignkiri (2013)

Furthermore, Perkinson (2005:113) stipulates tHaaming can use any of the
delivery modes of the classroom, blended classroonpure online delivery. On-
campus classroom delivery can include bringingrivdesites of relevance and interest
into the classroom. Students can also access tamicsourse materials using

multimedia technologies, but do not replace traddi teaching methodologies.

Also, Blended classroom delivery (asynchronous aenie@g) can partially
replace face-to-face teaching with online learnBgcause of the limitations of online
learning related to technology (e.g. insufficiemntwidth, lack of high-speed Web
connections), learners’ preference for face-to-fegetact with instructors and other
learners, many institutions are moving to a hylmidlended learning approach. Noe
(2002:452) defines blended learning as “the usa obmbination of online learning,
face-to-face instruction, and other methods fortrithgting learning content and
instruction”. Throughout the phase of blended damlyy teachers introduce changes in
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pedagogical strategies to support the changingnegant of online students. In fact,

blended learning is the most popular form of edeay delivery today.

Rwagasana and Stucki (2009:67) reports that thetr€esf Instructional
Technology (CIT) created in 2003 in the Nationaliugnsity of Rwanda promotes
blended learning combined and enriched with Opemc&iional Resources (OER) at
NUR. The choice of this mode was due to the probiéérimited data transmission
capacity which proves as a great obstacle to fgatex online e-learning. Furthermore,
survey has shown that many traditional lecturerghmprefer the use of the blended
learning approach. The e-learning unit of CIT oiges for NUR teachers, at a regular
basis, workshops in ICT applications, Internet afddarning pedagogy and techniques
as well as the use of OERs in teaching and learning

On the other hand, pure on-line delivery (synchusne-learning) is located at
the more advanced end of the continuum, where stuxess either intranet — based
or internet — based learning objects (distributsdning systems), downloading topics

or course materials and contacting tutors and etdwdr entirely over the Web.

2.2.11 Factors Influencing the Growth and Developnré of E-
Learning

Naidu (2003:12-13) points out that e-learning appéabe growing out: “from
within educational institutions, which have offeregpen and distance learning
programs either in a single, dual, or mixed modgesE institutions generally have a
great deal of expertise and infrastructure to supfearning and teaching in the
distance mode. For them, the integration of infdroma and communications
technologies in their educational programs is ainaatprogression as access to these
technologies improves; from conventional educationastitutions applying
information and communications technologies to suppnd enrich their campus-
based face-to-face learning and teaching expemserideeir goal, in most cases, is to
increase flexibility and efficiency in the belidiat doing so will enable them to tap
onto markets and student populations, which weeipusly out of their reach and
from the corporate sector, many of which are fawvmure-learning over residential
workshop-based approaches to staff training aneldpment. The corporate world is
increasingly finding e-learning to be an attractwedel as it searches for flexible and

'Just-in-time' learning opportunities”
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Moreover, Naidu (2003:13) postulates that the foilg factors are

responsible for the growth and development of eaieg:

* The increasing accessibility as well as the deangaosts of information and
communications technologies;

* The capacity of ICT to support and enrich convarglceducational practices
through resource-based learning and synchronous asgnchronous
communication.

» The need for flexible access to learning opportesifrom distributed venues
such as the home, workplace, community centre, #red conventional
educational institution.

* The demand from isolated and independent learmermbre equitable access
to educational opportunities and services.

* The belief among many educational institutions thatapplication of ICT will
enable them to increase their share in an incrggsoompetitive educational
market.

* The need, among educational institutions, to ba seée ' keeping up with the
times' (with the integration of ICT) in order taract the attention of parents,
students and other funding donors.

 The belief and the expectation that online learmmyj reduce costs and

increase productivity and institutional efficiency

Noe (2002:257) argues that there are three importharacteristic of e-

learning:

1. E-learning involves electronic networks that enabfermation and instruction

to be delivered, shared, and updated instantly.

2. E-learning is delivered to the trainee or learnesimg computers with Internet
technology. It could also include other mass media.

3. It focuses on learning solutions that go beyonditi@al learning. E-learning
goes beyond training to include the delivery ofomfation and tools that
improve performance. Also, some of the featuresedearning include
collaboration and sharing, links to resources, nearcontrol, delivery, and
administration. The figure below shows the varitegtures of e-learning
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Content
- Text
- Video
- Graphics
- Sound
Link to Resources Collaboration & sharing
- Other training materials Learner Control - Communities of Practice
- Other Web-Based Training - Practice - Peers
- Link to Electronic - Pacinge - Other Trainees
Performance Support - Feedback - Experts
Systems - Content - Mentors & Advisors
- Accessibility
Administration Delivery
- Enrolliment - Internet/Intranet
- Monitoring - Web _
- Progress Assessment] - Distance Learning
- CD-ROM

Figure 2.2. Features of E-Learning, Adapted fromeN2002:258).

As shown in the figure above, e-learning not ontyolves providing the
students with content, it also can give learneitylbo control what they learn, the
speed at which they progress through the progranv,rhuch they practice, and even
when they learn. In addition, e-learning allowsrhess to collaborate or interact with
other learners and experts, and provides linkstkerolearning resources such as

reference materials, school websites, and othemiteggaprograms.

Keegan (2000:90) stipulates that the Internet agdarcational tool offers a
global open platform for information storage andpthy in text, graphic, audio and
video format as well as communication tools for dyonous and asynchronous
interaction. Text, video, graphics, and sound camsed to present course content. E-
learning may also include various aspects of adstration such as course enrolment,
testing and evaluating students, and monitoringtwdents’ learning progress. Various
delivery methods can be incorporated into e-legrimcluding distance learning, CD-
ROM and the Internet. Santrock (2004:332) concluttes computer — assisted
instruction involves using computers as tutors iee gstudents practice, to assess

students’ level of understanding, and to providditamhal instruction if needed.
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2.2.12 Learning (self-directed learning)

Knowles (1975) cited in Guglielmino and Guglielmi(@004:27) defines self-
directed learning as “a process in which the leamvéh or without the help of others,
identifies learning needs, defines learning godésjelops and implement a learning
plan and evaluates the learning gained”. Latche®1Z%) views that when learners
engage on self-directed learning, they take respiitgfor their learning and are able
to plan and organize this learning. The learners afe most likely to be successful in
this process are those who have the highest leselseadiness for self-directed
learning: a complex mixture of knowledge, skilltitades and habits (Guglielmino
and Guglielmino, 2004:29). Sagna (2005:51) holds fheople learn effectively by
pursuing realistic goals, which are also intrindycanotivating and that learning is
greatly enhanced when it is anchored or situatedeaningful and authentic problem

solving contexts

2.2.12.1 Self-Knowledge
According to the Oxford advanced learners dictignaknowledge is

understanding or familiarity gained by experien&own (2002:55) states that
knowledge is like an iceberg, where ten percengxglicit and visible, and ninety
percent tacit and invisible. The tacit structutes, practices-the professional practices,
the social practices, and the institutional prasiare like the roots of a tree that
underlie the visible and explicit-the trunk, braeshand leaves that you see. So the
challenge we face in education is not just lookatdiow to add new leaves and new
branches to the tree, but sometimes going backtanking about the root structure,
the tacit structures, the social practices undeglyihe explicit. In the same light,
World Bank Institute (2007: xiii) describes knowigd as “the heart and mind of
economic development”. It further explains that tbke of tertiary education in the
construction of knowledge economies is crucialackting unresolved problems such
as expanding education coverage in a sustainable mwaqualities of access and
outcome, educational quality and relevance, infiexigovernance structures and

management practices (WBI, 2007:25)

Also, Sharp et al. (2001:10) argues that ICT cdjpbfor children and
teachers is built up over time from experiencdeotion and review. It is not the kind

of knowledge that can be quickly 'transmitted' ehiwkred, but is developed through
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an open attitude to practical exploration, askingesgions and sharing ideas with
others, from technique tips to concepts and costéat use. On his part, Waite
(2004:19) stressed that the success of ICT in fivbaméng the nature of teaching and
learning and giving children skills for workingdifwill depend on its congruence with
teachers' existing constructs of what their owb' ‘jentails. Lucy and Guglielmino
(2004:30) points out that “readiness for self-dieeclearning requires self-knowledge:

an understanding of yourself as a learner basethdmnest appraisal’.

2.2.12.2 Attitudes

Petty et al (1997) cited in Wood and Wood (2002)est that attitudes are
relatively stable evaluation of persons, objedtsiadons or issues along a continuum
ranging from positive to negative. Also, Breckld©984) cited again in Wood and

Wood (2002) points out that most attitudes havedlmomponents:

1. A cognitive component (beliefs)
2. An emotional component (feelings)
3. A behavioural component (predisposition)

In addition, Guglielmino and Guglielmino (2004:3itlentify some attitudes

that support self-directed learning. These include:

1. Having confidence in you as a competent, effedéaener.

2. Accepting responsibility for your own learning amiewing problems as
challenges rather than obstacles

3. Valuing your own learning.

4. A willingness to seek help.

5. Creativity and independence in learning.

Mezirow and Associates (2000:8) asserts thatvery important in adulthood
that people develop a more critical worldview asytlseek ways to better understand
their world. This means learning how to negotiatel take action on their own
objectives, values, feelings and meanings rathaar those they have uncritically taken
in or learn from others. Thus developing more kd#aattitudes, exploring and
validating their faithfulness, and making informddcisions are fundamental to e-
learning as a new strategy or method of teachird) laarning. In the same light,
Tennant (1991:197) points out that the meaningd tbarners attach to their
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experiences may be subjected to critical scrutinyeflection. Mezirow (1995:46)

argues that critical reflection “is a process byichhwe attempt to justify our beliefs,
either by rationally examining assumptions, ofterr@ésponse to intuitively becoming
aware that something is wrong with the result aftbought, or challenging its validity
through discourse with others of differing viewpsiand arriving at the best informed

judgment”.

2.2.12.3 Skills and Habits

Guglielmino and Guglielmino (2004:34), postulatkattbasic academic skills
are an important part of readiness for eLearnirgpeeially reading skills. Also,
depending on the instructional design, writing Iskdan also be critical. Self-directed
learners are also usually skilled at identifyingl @malysing their learning needs. Key
skills related to meeting learning needs include #bility to set learning goals,
develop a learning plan, identify resources forne®y (both human and material
resources), implement the learning, and evaluatéetirning. Moreover, habits such as
systematic planning, productive organisation ofrieegy media and materials, and
completing tasks within the time scheduled canastigne and anchor effective

eLearning.

2.2.13 Lifelong Learning

Francoise Caillods in Bates (2001:9) propagatesefearning is a chance for
lifelong education to become a reality, and notexarslogan. Dave (1976) in Thorpe
(2005:24) views lifelong learning as “a processaofomplishing personal, social and
professional development throughout the life-spamdividuals in order to enhance
the quality of life of both individuals and theioltectives”. In the same light, Bates
(2005:133) defines lifelong learning as “any forrh deliberately chosen learning
activity by a person outside the conventional casApased school or college system”.
According to him, this form of learning could be fadeasure, intrinsic interest or for
career development. Also, Jung (2005:79) pointgtat lifelong learning is a process
that people undertake to acquire knowledge, slahs, values needed for personal and
occupational development throughout their lifetima$en linked to adult learning. In
the same light, Ding, Gu and Zhu (2005:63) defilifefong learning “as an activity
whereby individuals are able to choose learninguees and strategies based on their
career requirements and personal needs, and tgemgdearning at any time, in any
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place and with any curriculum”. They argue thathe implementation of this vision of
lifelong learning, ICT-based Distance Education ad@arning are playing and will

continue to play a key role.

World Bank (2003:3) states that a lifelong learnfrgmework encompasses
learning throughout the life cycle, from early cibod to retirement. It includes
formal, non formal and informal education and tiragn Formal education refers to
schooling and includes structured programmes razednby the formal education
system and lead to approved certificates. Non fbadacation refers to education out
of the formal school system and includes structyregrammes not formal recognized
by the national system e.g. apprenticeship, trgipimgrammes and structured on-the-
job training. Informal education and training reféo education that one acquires from
birth till death and includes unstructured learninghich can take place almost
anywhere, time, community or workplace. World B48R03:3) further explains that
the skills and technology gap between developingntees and industrial countries
will grow or continue to grow if they do not proneolifelong learning opportunities.

Thus lifelong learning is vital in enabling workdoscompete in the global economy.

Furthermore, WBI (2007:127) stressed that lifeldegrning is an important
building block for all countries at all levels oéelopment. It further pointed out that
the challenge is to implement educational practtbes develop a learner’s ability to
learn, create, adapt and apply knowledge. WBI (2X8) states that in developing
countries, five main policy actions are suggested dursuing a lifelong learning

strategy:

* Improving access, quality, and equity throughoetftirmal education system,;

» Ensuring foundation skills for all;

» Recognizing all forms of learning, not just forncalurses of study;

* Mobilizing resources and rethinking resource allmea across all sectors,
settings, and over the life cycle;

» Ensuring collaboration among a wide range of pastne

In addition, Halimi (2005:18) presumes that Lifejolearning presents higher
education with a new challenge. Considering theaathges it offers for individuals,
for businesses and for society as a whole, Sagb@5(28) emphasized that efforts

must be made to encourage its development, whidh imevitably involve the
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introduction of special measures. Thorpe (2005:@6)nts out clearly that the
introduction of new media requires in effect, a pbete rethink and redesign of
teaching systems and staff skills. Sagna (2005a53¢rts that lifelong learning and e-
learning helps combine work and training. He furtiaeplained that it has open up new
horizons for the many information workers in Sendgawhom the future in terms of
personal and career development prospects hadopstyiseemed bleak. McIntosh
(2005:2) presumes that lifelong learning is a alucesponse to the challenges of the
global knowledge economy and that countries actossvorld are struggling to find
the resources to sustain their existing structufégy are challenged by innovative

approaches and methods of teaching and research.

2.2.14 E-Learning and Women

Information and Communication Technologies havepgbtntial to eliminate
barriers and disparities between people and canowepthe lives of women because
access offers new economic and social opportunid@sanalysis of data obtained
from discussions with female students of the Higheacher Training College
Yaounde selected for the PanAf project revealetl fdraale students now use social
media such as Facebook, Hi5, more for pedagogicsorsa than for friendly
relationships. The study showed that female stsdgmefer to use the wireless
connection on campus for their research since theye limited means to buy
textbooks (Nkehsera, 2011:28). Nkehsera (2011:@8¢lades that “the Internet is not
as dangerous as people think; teachers shoulduléergs’ especially female students

use social networks at school”.

Moreover, a qualitative study carried out by Yebhd &ama (2011:23) in three
higher institutions of learning in Central Africile Higher Teacher Training College
Yaounde in Cameroon, Higher Teacher Training CellBgngui in Central Africa, and
the Institute of Teacher Training Brazzaville in rgo) indicate that the most
convenient point of access to the Internet for botde and female learners is the
school. The study shows that there are no genfferatices in schools as all learners
have equal access to the Internet. On the othed, lgender differences exists only
when it comes to Cyber Cafes which is the seconst manvenient because of girl's
perception of themselves and public opinions thavgnt them from visiting public

access points mostly frequented by men. The stusy eevealed that the least
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convenient point of access is the home and molaled$ets. As regards mobile
handsets, the only institution where it is beingdiss the Higher Teacher Training
College Bangui. Results from group discussions sigxw that both males and females
mostly use ICT for pedagogic reasons.

However, Nankya (2011:10) pointed out that femdledents of the PanAf
project participating secondary schools in Uganuh ldenya indicate that cybercafés
are becoming a major point of access to the Inteasea channel for knowledge
sharing, acquisition and social networking, espgcamong students who do not have
connectivity at home and are denied access tontleenket at school. She reported that
in Cybercafés’, Female students are able to engageademic debates with their
friends on Facebook, learn new languages, Grapk&idgns, Religious Studies and
history contrary to the belief that when girls ax@r visit Cyber Cafes their main

intention is to surf pornographic materials.

2.3 Review of Related Literature

2.3.1 The influence of modern technology on the lgang
environment

Noe (2002:250) demonstrated that the Internet is\gily responsible for
creating our revolution on learning. Internet tedogy has permitted the development
of electronic networks that integrate voice, videmd data connections among
learners, instructors and experts. Halimi (2005: i€narks that the Internet has had a
major impact on the learning environment. She agtleat with the mass of
information available on Web, teachers have to mega new skill, that of guiding
students to learn how to learn. Nevertheless, @lak (1985:5) states that research
findings on the effectiveness of schools show thast schools simply do not make
much difference in their students’ lives. He alsguas that “effective schools have
faculties with a clear, collective purpose towardnickh they work” (Glickman,
1985:16). Beebe (2003:72) holds that traditionahdaenic institutions are being
challenged to search for innovative solutions tibdoereate and apply knowledge. The

figure below shows how the learning environmentdtemnged.
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Figure 2.3: How technology has changed the learmngironment. (Adapted
from, Noe, 2004:250).

Learning was a very linear process as shown onetieside of the figure
above. That is, instructors or teachers presemtinmation to the learners, practice
and applications then occurred after instructiors wampleted. Here teachers speak
and learners listen. In practice, Semenov (2005:%tites that traditional schools are
seen as teaching institutions. According to him, simch schools, teachers and
administrators have little time to think about salsaas learning institutions and do not
consider it a pressing priority. The learning eanment includes only the instructor
or trainer and the learners. In addition, Bezuiadernh(1999:28) points out that in
teaching large classes in a conventional set wpgetiucationally beneficial informal
interaction between students and between lectarsisstudents is generally reduced,
while effective use of both students and lecturen® is often a challenge

In addition, Sun, Shirley and Liu (2003:1) share tew that in the traditional
classroom, students learned to depend on tutorgh@r motivation, direction, goal
setting, progress monitoring, self-assessment, addievement. A fundamental
limitation is that students have little opportunityconduct and manage their learning
activities, which are important for knowledge caoustion. Students played a passive
role in learning. Communication on course conteas wne-way from the instructor to
the learner. Experts and resource materials wegparae from the learning

environment.
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However, technology has allowed learning to becoanenajor dynamic
process. As shown on the right side of the figureva, the learning environment has
expanded to include greater interaction betweemdésa and the learning content as
well as between learners and the instructor. Alsarning occurs as well through
interaction with experts (engineers, managers, &dus). Hyperlinks take the learner
to other websites. Experts and resource matenalpat of the learning environment.
Palloff and Pratt (1999) conclude that interactiorall its forms (between and among
learners, learners and educators, learners andriafmn on content) is an essential
element in the learning process. Muyinda, Jude,lamch (2009:31) emphasized that
teachers and textbooks are not longer the soletdourof knowledge. What the
students need is empowerment to be able to choosethe multitude of information
around them. This empowerment is possible undecdhstructivist learning paradigm

because it promotes independent learning.

Also, Semenov (2005:91) postulates that the uséCdt potentially offer
increased possibilities to positively impact teaghand learning in a world where the
number of technically savvy students with a prefeesfor using new technologies for
‘anywhere’ anytime learning will continue to growhis newer breed of learner is
better adapted to distance learning based on IRdtgptomote learner — centred, self —
passed learning. Without doubt, face — to — facshamge remains important in most
forms of educational delivery. However, the usenefv technologies increases the
capacity for new and better ways of knowledge fisgaand teamwork. According to
Gurtas (2009:7), students need to develop twemnsy dentury skills (technology and
media literacy: effective communication; criticahirtking; problem solving;
collaboration) today in order to be able to becdaamorrow’s innovators. They must
use those skills to work their way up the knowledpp@in — to move from simply
accessing and memorizing information to analyzing atilizing that information to

innovate. This also provides the ground work ftelding learning.

In addition, Glickman (1985:19) postulates thakeefive or modern schools
have: a particular instructional focus; studenttispent on work corresponding to that
instructional focus; continual monitoring and chiagkof students’ work by teachers;
teacher time spent on instruction rather than perigd duties; consistent classroom

rules; teacher reinforcement of correct behaviond avoidance of punishment;
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teacher expectations that students will succeedielmmrk assigned and corrected

daily by teachers.

More still, Perkinson (2005:114) reports that ireeent study of 30 universities
in the United States that have introduced e-leggrpreliminary results showed that all
institutions had reduced their costs by about 48gre on average (the range between
20 and 84 percent). The study projected that thmated savings of the Universities
involved would be close to US$3.6 million each yedso, this study, that involved
more than 50.000 students nationwide, concluded dhéne instruction improved
student attitudes toward learning, attendance,nande of instruction and completion
rates. Today, many US corporations are puttingtgredemands on institutions of
higher education to produce graduates who canyeasd new learning technologies

(e-Learning) in the work place.

Also, according to Perkinson (2005:108), betwee®028nd 2002, training in
US Companies delivered in a classroom dropped inpstl 10 percent, while training
delivered via learning technologies especiallyadeng increased by 12 percent. More
still, most students enrol in the University andjipeemployment with the expectation
of using the internet both in their everyday livasd to support their daily work

activities by accessing specific resources or aoyguwork-related knowledge.

Also, Ezendu and Rui (2005:4) carried out a studyh® impact of e-learning
on China education and Research Network (CERNEHMis $tudy which comprised
81 students (71%), 25 teachers (21%), 3 educaisdrid®o) and 7 others (5%) in some
10 higher institutions, reported that 37 out of ¥88pondents (31%) use Internet for
research, 16 out of 120 (13%) use Internet forpilngose of entertainment, 41 out of
120 (34%) use it as information provider and theeotl2 people (10%) say it helps
them to connect with others. Also, 67% (80 out 20)Irespondents use Internet for the
purpose of education. More still, 79% (95 out 00)Laf all respondents say they surf
on the Internet daily, 8% of the previous proparti® hanging on the net every day. A
further 50% use the Internet at least once a weglevanother 7% use it monthly. In
addition, most of the respondents showed an amdamijarity with internet: 35% of
them have used it for more than 3 years and 29% hagd more than 2 years but less
than 3 years. Also, 33% of them have used Inteaset tool for more than 1 year but

less than 2 years. Only 3% of them have usedsttlean | year.
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Moreover, in an international conference on “etiay for knowledge-based
society” in Bangkok, Thailand, Guunawardana (20p®xplains that in a survey of
some 24 institutes selected from different spemadibn areas in Sri Lanka, the
awareness of e-learning is very high but investmentdevelop an e-learning
application is very poor. Also, most of them usteinet related e-learning sites just
for the sake of it and not to do real on-line Iéagn Further findings reveal that these
institutes have also been using e-mail and Intematldition to developing web pages
for transaction with students. They have also panto invest funds in future in the

selected areas of the e-application.

Also, in a survey of eight secondary schools in €aon to better understand
how the nature of the conditions in the integratadnAfrican countries, favour the
successful integration of information and commutiica technology in the school
system: to ensure quality education, Tchombe irkboa (2006:40) concludes that the
integration of ICT has had a motivating effect emdents as evident in the responses
obtained from principals, students, teachers amdnp® For example, the principals
made reference to the influx of students duringhitvers of use and other hours. They
also mentioned the fact that computer excited théents and generated more interest
in school among them; the cyber café attendanceafiechoon computer classes were
evidence of this interest. Also, reduced absentedsmonstrated the positive effect of
the integration of ICT as a result of the manifdstaerest of the students. More still,
71% of the students: boys (38%) and girls (33%iyraéd that ICT greatly facilitates
the production of schoolwork. Also, 80% of the teaxs contended that the students
focus more on learning task when working with tleenputer. Parents interviewed
mentioned that their children talk about the corepaind Internet and they find that

they were very interested.

Notwithstanding, Mbangwana and Mambeh (2004:16frexhout a survey on
“Cameroon State University students and teacherstructional use of ICT”. The
study, which comprised 584 students and 111 teacbkthe University of Buea,

Douala and Yaounde, showed that:

- University teachers significantly use computer amernet based resources to
support traditional teaching approaches than newhiag approaches. T-Test
results were Z-calculated (10845) and Z-criticab{b).
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- Students infrequently use computer and Interneedassources to support
traditional learning approaches than new learnipgr@aches. T-Test results
were Z — calculated (0.733) and Z- critical (1.645)

- Students frequently use computer and Internet bessalirced for instruction
more than teachers: Z-calculated (9.78) and Zeati({1.645).

- Students are more confident and knowledgeable aheuinstructional use of
computer and Internet than their teachers: Z —utated (0.775) and Z —
critical (1.645).

A survey of traditional distance learning studeatt®/akerere University using
a questionnaire sectioned along the constructigetning paradigm components and
an interview through e-mail prompts sent to theoeslents by the lecturer, indicate
that there was good learner-learner and learnéurkerc collaboration through either
electronic or non-electronic media (Muyinda, Juaeg Lynch, 2009:32). Electronic
communication employed e-mail, cell phones, and diseussion board. Fifty two
percent (52%) of the learners confessed havinguwedaipdates on the IT Il course
from their course leaders during residential sessi88% had an e-mail address prior
to the commencement of IT 1l online course. Sixtyrfpercent (64%) sent at least one
email to their classmates, while 62% sent to tlesiturer. The mobile phone was used
for learner-learner collaboration by (38%) of tlearhers while the discussion board
was used by 42% of the learners to discuss tofEsagés posted in the BBLMS by the
lecturer or learners. there was constructivistrieay. Also, Muyinda, Jude, and Lynch
(2009:33) revealed that learners (81%) concurratltthe face to face tutorial and the
one page step by step guideline on how to use BIEMS (Blackboard Learning
Management System) were sufficient to let them igpete in online learning.
Consequently 58% were able to construct their owowkedge by discovering new
features of the BBLMS that were neither taught e face to face tutorial nor
specified in the one page guide. From the knowlemtgestructed, 84% of the learners

were able to improve their ICT skills level.

In addition, Rwagasana and Stucki (2009:68) repibrat a survey carried out
in the National University of Rwanda in 2008 and020of first year students in
computer science and by students in other depatsnsfrow that students taught in

blended learning mode coupled with usage of Opemc&itbnal Resources (OERS)
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obtained an average note of 13.5/20 while the geefar those taught with traditional
model was 11.2/20. Increased student’s motivatiaierest and better understanding
of physics concepts were obtained. 65% of studenight in the blended learning
mode with OERSs placed physics at the first chommerag all subjects while only 41%
of students taught with traditional method madehéir first choice. 85% of first year
computer science students expressed their saisfaend preference of the new
method of teaching and learning. Results also statvstudents taught in a blended
learning mode coupled with the use of OERs gaimnad ICT skills and knowledge

that they can use in many other conditions.

2.3.2 Advantages and Challenges of E-Learning

2.3.2.1 Institutional Advantages

COL (2006) presumes that the growth of e-learnifighave a transformative
effect on open and distance learning that may fieult at first, but more profound
and positive in the longer term. It further expknthat this will help overcome
physical distance, solve time or scheduling prolsleexpand the limited number of
places available, accommodate low or dispersedraaris, make best use of limited
number of teachers available and deal with indiaidlifferences. This will definitely

lead to cost savings.

According to Jelmam (2009:153), e-learning coursiedivered online as
opposed to on-campus classes have a multiplictdter: one e-learning course well
prepared and designed can be delivered in sevarapuses or Universities in a
flexible manner. The problem of inadequate gieiteachers can be overcome in
part by computers and other forms of distance dducahat deliver instruction in a
cost-effective manner. In addition, e-learning ¢acilitate contact between schools,
prepare students for high-skilled employment, deglstaff development programs and
provide specialized courses. Terry and Daryl (1398hment that there is scarcely a
modern University that is not significantly invotven distance education. Distance
education is distance from the classroom, distdnma sitting at the foot of the

professor, and distance from the physical campus.

Perkinson (2005:114) postulates that e-learningilitties access to

international faculty and peers, provides flexildecess to materials and other
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resources, enhance face-to-face sessions, andvenpommunication between faculty
and students and also increased peer learning., Alee (2002:261) holds that e-
learning is accessible at anytime and anyplaceadd®lly mentioned that training can
be delivered faster to geographically dispersedntya and that practice, feedback,
objectives, assessment, and other positive featfraslearning environment can be

built into the program. It can also link learnesother content, experts and peers.

Bates (2001:126) points out that the benefits ofoatine learning course
include: Increased access for part-time studems, far full-time students with
timetabling or part-time work conflicts; improveda@ss to out-of-province and
international students; improved written communarat skills; much increased
participation by students in discussion throughdhdine discussion forums compared
with print-based distance education; greater icteya with the instructors than print-
based distance education; by widening the markgorze the province, the course
comfortably covered its direct costs from studemst although it is not clear whether
all overhead costs would have been covered as Wweleed, he argues (Bates,
2001:72) that it is not surprising then that goweents in a number of countries are
looking at e-learning as one possible means forimggkost-secondary education more

cost-effective, more learner-centred and more endcadly relevant.

Adebo and Fasuyi (2009:226) asserts that Informaéind Communication
Technologies enable new types of development solsitand thus allow countries and
communities to pursue their development goals meftectively. Kangandii
(2009:250) revealed that in a survey of 76 facuitgmbers in the University of
Namibia, results showed that faculty is in favousing e-learning but need
management to recognize that using e-learning etiinge the current institutional
framework. Workload implications for using e-leargj infrastructure, and access to
the technology, training, user and technical suppoe all areas that need to be
addressed before faculty will be willing to embraetearning. Faculty is the driving
force of teaching in an academic institution. Theipport in any new teaching

initiative is vital to its successful implementatio

2.3.2.2 Individual Learner Advantages
Semenov (2005:161) reports that ICT provides cppdtres for:
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1. Facilitating learning for children who have diffatelearning styles and
abilities, including slow learners, the sociallgalilvantaged, the mentally and
physically handicapped, the talented, and thosediin remote areas;

2. Making learning more effective, involving more sesisn a multimedia context
and more connections in a hypermedia context and

3. Providing a broader international context for aggtong problems as well as

being more sensitive response to local needs.

Long (2004:10) identify seven personal learner athges:

1. Reduced travel time and costs for learners: E-legraddresses the problem of
lack of time and lack of money. For example, it niieyless difficult to go to
your computer desk at home or work place thanaweetracross town or even to
another building in your work complex. As a resytiu may save time and the
expenses associated with travel.

2. Self-paced learning whereby learners can contest sthedules.

3. Convenience of any time and any place: Learnersnateobligated to meet
with an instructor or trainer at a specific time.

4. Opportunity for repeated practice: This advantaggedds on specific formats
and content. For example computer software, trgipackages based on CDs
provide unlimited opportunity to practice differaayplications.

5. Ease of review: Like opportunity for repeated pragtdepends on the kind of
e-learning you choose.

6. Self — responsibility: E-learning encourages amplires self-responsibility.

7. Freedom: A highly motivated learner, who is condbteé with the
asynchronous mode, can use e-learning in and aatcttt manner. The learner
chooses the topic; determine time, set the criferisuccess and so forth.
Beckman and Rathswohl (1999) as well as SomekiNaid1997) affirm that

information technology has become part of our ggcithe so-called information
society of the late twentieth century. It is a @taty right for students with special
educational needs where it can give them accewetourriculum of which they were
previously deprived. Consequently, it is necesstirgt teachers and authorities

consider how to use information technology effeslijvin teaching and learning.
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Governments in Europe, US and around the world bieady recognized the need to

review traditional educational practices and howntmrporate new technologies.

2.3.2.3 Challenges for E-Learning

Mclintosh (2005:3) argues that although the Inteamek e-learning are enabling
higher education to reach out, on a hitherto urgdtented scale, both to geographical
areas and to sections of the population previouslgached, at the same time ICTs
give rise to new problems, not least the so-calligital divide. According to him as
things stand at present, a new divide, betweerfitifie rich” and the “info poor” is
added to the traditional divide between the “havastl the “have-nots”. Semenov
(2005:121) points out another divide (digital dejdetween the world at large and the
schools teaching children to enter it. On theirt,plltahmoud and Wilks (2009:219)
view that there is an abundance of educationaktaad services to be found on the
web. Unfortunately, many of them are not open aeé.fOf the ones that are, they
lack usability, accessibility, mobility, and sodiiéy. To add, there is a lack of well-

structured and organized educational content aswlrees.

Also, Ding, Gu and Zhu (2005:70) identified theldaling problems of e-

learning relating to learners, teachers, learngsgurces and education quality.

» Learner isolation: loneliness and lack of self-matiion.

» Inexperience of teachers: Among teaching persaimeet is a widespread lack
of understanding about e-learning and how to deaigh conduct ICT-based
courses

» Lack of quality resources: There is also a lacknaterials suitable for online
learning.

» Difficulties of quality assurance: While e-learning reaching out to
increasingly large masses, it is important to pignéion to the qualitative as
well as the quantitative aspect. Some institutii@msl to neglect the quality of
teaching and learning. How to define the qualityedearning is, therefore, a
challenge for e-learning institutions. Equally aiéfit problems are involved in
the practical application of quality assurance,eesglly at a time of rapidly

expanding enrolments in e-learning (Ding, Gu and,Z905:71)
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Another important challenge for e-learning is teaclperception of the
teaching profession. Studies carried out by Darié'srSchool teacher (1975), based
on personal interviews of public school teachersixnschools in the United States of
America stated in Glickman (1985:27) show that nteachers consider teaching an
honourable but menial profession, un-staged inecauelike other professions, “easy
in easy out”, work environment routine, isolatedham@acterized by multiple
psychological encounters and perpetual tensiono,Adser the years in Cameroon,
requirements for students majoring in educationeh@een lower than for those
majoring in engineering, medicine or science. Teacpreparation has been less
rigorous than training for high-status professibeaching has allowed relative ease of
entry into its ranks. With the presence of ICTsmiost of our schools, Semenov
(2005:134) suggests that it is imperative to rédttime goals and values of education
and also to re examine existing practices. Basetthisnwe can conclude that teacher -
perception of the teaching profession must be adeédcefor any meaningful e-learning

program

Notwithstanding, Ding, Gu and Zhu (2005:71) strdsgbat the above-
mentioned problems can best be solved within stioliearning system by embracing
all phases of life, all sectors and all levels du@ation. They suggested that the
concept of e-learning should be presented not esnglete alternative to campus-
based formal education, but rather as a good mgdali adult education and as one
constituent in a lifelong learning system. Accaglto them, promoting this concept
of e-learning would do much to remove the misurtdadings about lifelong learning
that are common among both learners and teachers.

In addition, Zembylas and Vrasidas (2005:66), wlast that “ICTs in
themselves, cannot serve as an end in educatiorthbtitthe demand for critical
education involving ICT is pressing as the effemtgylobalisation are experienced”.
They further explained that critical education riegsi students and teachers to become
critically literate. According to them critical étacy can be promoted by ensuring:
critical emotional literacy. That is knowledge avin ICT work, how they construct
meanings, how they serve as a form of culturalemdtional pedagogy or hegemony;
collective witnessing. That is learning to becomewdtness’ and not simply a

‘spectator’ and finally collective intelligence. [Rtive intelligence is a ‘universally
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distributed intelligence’ in which no one knows gxhing or a continuum developed

through collective discussion, negotiation and imatjpon.

Moreover, Hennessy, Ruthven and Brindley (2005: 18&yviewed teachers in
English schools who have begun to integrate IC® their practice and found out that
they tend to “assimilate” or accept use of ICT ietdasting practices rather than to
“accommodate” in terms of changing their subjectteat, goals and pedagogy. On his
part, Driew (2001) suggests that the most importasi for our teachers is to utilize
technology as an essential tool for developing epdenderstanding of the subject
matter and the pedagogy. This underscores the tamp# of learning with technology
instead of learning from technology. Consequertligre is a need to help teachers and
students develop the ability to make proper useoflern technology by effectively

integrating it into the teaching - learning process

More still, Towndrow (2005:520) believed that teach could be helped to
appreciate that IT makes it possible for them dit tearners to play larger and more
significant roles in planning and executing tadiat are centred on, and controlled, by
them. Therefore, teachers need to monitor what teeyn class and reflect on their
actions and how to support learners in their weté.later proposed four interrelated

stages through which teachers develop as learaskgdesigners. These include:

1. Adoption: Teachers design and implement teachdrexitasks

2. Adaptation: Teachers start using IT to their adaget but also begin to
embrace student-centred and higher-order oriematio

3. Appropriation: Teachers personal attitudes to Iange and they are well on
the path towards being confident experts and wgllearners in task design.

4. Invention: Teachers are able to design, implem@ogify, and evaluate tasks
that involve multiple solutions, strategies andspectives either in advance or

during their execution if necessary.

In the same light, Beebe (2003:83) states that ‘dwunesources are needed to
lay a strong foundation for e-learning”. He poirgst five levels of technology

professional development for teachers as follows:
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Entry: Teachers teach students to use technology;
Adoption: Teachers use technology to support ti@tal instruction;

Adaptation: Teachers use technology to enrich tingaulum;

0N PE

Appropriation: Teachers integrate technology inirthieaching and use
technology for its unique capabilities;

5. Invention: Teachers develop new learning envirortsiémt use technology as
a flexible tool. Learning becomes collaborativeteractive and customized
(Beebe, 2003:83).

Coleman and LaPlace (2002:2) in Beebe (2003:84)ntpoiout that,
transitioning an organization towards any platfasfme-learning should consider the

following:

* Make learning a continuous and measurable proness, one-time event;

* Make up-to-date information instantly availableaib users when and where
they need it;

* Training should continuously assess the performardeoth the information
and all learners;

» Develop employees for greater responsibilitiesufloskill-gap analysis;

» Develop course content or use pre-existing courses;

* Publish content in all the formats needed (onl@B-ROM, and print) for a
complete training and development program;

» Seamlessly support ‘blended’ training- the powecdmnbination of online and
instructor-led courses proven to be the most efficand effective way to train;

» Easily update and re-use information.

Beebe (2003:84) holds that “readiness factors”ddearning at the student

level include;

» Greater responsibility on the part of the learoene self-motivated for online
participation and interactivity as well as compdiiracy, reading and writing,
and online research skills.

» Computer experts are needed to deal with the teahaspects of ICT, the
back-end of programs, the database aspects, twenkst the computer

hardware, the ones and the zeros. Software devslapetwork administrators,
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hardware developers, computer makers, and othkhyhigiined technical
personnel are all needed in order for a studemtake use of a computer and
the Internet for learning.

» Finally leaders with vision and with reformed itistions are key determinants

of success in the information age.

Also, on his part, Nagy (2008:32) argues that ssefcé ICT development
projects require good practices in their design amgblementation practices.

According to him, such projects should:

» focus on meeting a need or solving a problem-ratinan delivering a
technology;

A\

identify low-cost solutions to the problem;

A\

be demand-driven not supply-driven, so that theitswi is adapted to the
problem;

take advantage of complementary growth in infrastne;

understand the target group and design the pragacrdingly;

work actively to include all categories of the &trgroup in the project;

focus on sustainability from the beginning;

plan for evaluation of outcome and impact fromhleginning;

YV V. V V V V

include a demonstration and dissemination plangyiNa008:32)

In addition, Long (2004:12) views that learners rfiagl it more challenging to
study and practice when there is no set meeting.tihowever, legitimate or reputable
e-learning programs especially those related toesfmrm of certification or diploma
require comparable time for study and practicesagquired in traditional face — to —
face instruction. Strong evidence indicates thacessful e-learning requires a high
commitment and drive as well as acceptance of respidity to work alone.
Furthermore, learners who do not have the requmetsonality and knowledge level
for e-learning are likely to experience problemde&ning requires learners to make
their own arrangements to gain hands-on experigmdading accessing equipment
and software, and to make the effort to find suppdren needed. Brown (2002:59)

concludes that the challenge of e-learning isnd fivays to respect the fact that much
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learning takes place inside the classroom as wgetiugside the classroom on campus

or off-campus.

Finally, Mayes (2005:329) concludes that “for thed® feel ‘called’ to teach,
it is essential to their personal and pedagogicaivth that they periodically examine,
refine, and articulate anew their understandinthaf calling”. In this process, teachers
may probe key past events in their lives, theirrenir psychodynamics and their
ongoing existential commitments in order to underdthow these influences have
shaped their identity and practices as teachersui, ICTs and e-learning enable
teachers and students to construct rich multisgnsoteractive environments with

almost unlimited teaching and learning potentials.

2.4  E-Learning Models

According to Engelbrecht (2003:1), e-learning medee attempts to develop
frameworks to address the concerns of the leamettee challenges presented by the
technology that is required so that teaching amaniag can take place effectively.
Perkinson (2005:105) presumes that successful mddethe developed world are
likely to determine the models adopted in develgpoountries. In the strategic
planning process, these models provide useful toolgvaluating existing e-learning
initiatives or determining critical success factdengelbrecht (2003:4) holds that e-
learning models have evolved from classroom regtinaoward models that integrate
technology and pedagogical issues. According tq trex first e-learning models
emphasized the role of the technology in providamgtent (information), delivery
(access) and electronic services; more recent rmddelis on pedagogical issues such
as online instructional design and the creatioromfne learning communities. The

following e-learning models illustrate this evoturti

2.4.1 Content, Service and Technology Model

This model is also called “technology managemestesgs Vendors’ model.”
Engelbrecht (2003:4) points out that in the groatid experimentation phase of e-
learning in the 1990s, Universities; public andpooate institutions based their e-
learning initiatives on an e-learning model compgsthree elements: Service to the

customer (learner), content and technology. An g@larof a “technology management
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system Vendors’ model” is “the demand driven leagnmodel” (MacDonald et al,
2001:19)

According to MacDonald et al (2001:19), the demadni@en learning model
was developed in Canada as a collaborative eftdrtden academics and experts from
private and public industries. In this model tedbgg is seen as support or a tool to
achieve the desired learning outcomes in a cosctfe way. Engelbrecht (2003:5)
asserts that the primary purpose of this model twasncourage academics to take a
proactive role in the development and use of teldgyoin the teaching process. It
emphasized the three consumer demands: high qualitient, delivery and service.
For content, it should be comprehensive, autheatid researched. Concerning
delivery, the interface of e-learning programs dtiobe user — friendly with
communication tools to support interactivity. Seevishould include the provision of
resources needed for learning as well as any asative and technical support

needed.

In addition, Engelbrecht (2003:5) points out thadther interesting thing about
this model is the provision of a valuable framewfok understanding the importance
of investing in ICT infrastructure to support camtedelivery and service. However, it
also highlights the importance of realizing the ridiag needs of learners and their
employers and the pedagogical changes that mustade to content and services to

meet these needs.

2.4.2 Instructional design models

Engelbrecht (2003:6) postulate that Instructiatedign models for e-learning
based on the curriculum processes of developmesgiging and delivering of
material are usually closely aligned with tradisbrclassroom learning models that
specify some combination of planning, implementamgl evaluation to organize and
present curriculum content. Alexander (2001:240)ctades that successful e-learning
takes place within a complex system involving thedents’ experience of learning,
teachers’ strategies, teachers’ planning and thgqhkand the teaching/learning context.
However, Engelbrecht (2003:6) emphasized the foligwissues for instructional

design models:
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- Needs analysis that investigates issues such asaik for instruction in the
specific subject, demand and need for an onlinagseguequivalence of an

online course with face—to—face programs and costs;

- Student profiles that identify their needs and ekgt#ons: For example age,
gender, culture and work experience, prior knowégdwior experience with e-
learning, goals and motivation, attitude towardgagning, learning patterns

and styles, computer literacy, access to compuigttze Internet;

- Institutional support for e-learning initiativesvestigates aspects such as: The
vision and mission of the institution, lifelong teang as a goal of the
institution, implementation costs and sustainabiktxperience of the lecturers
and web designers, training for the lecturers, rietdyical infrastructure,

hardware, software and staff training in the systamd equipment;

- Pedagogical choices that meet the requirementsec$ubject and the needs of
the target learner group: this include aspects agchearning models, learning

objectives, delivery methods, assessment and bitena

Engelbrecht (2003:6) concludes that “Instructiomisign models”
provide valuable frameworks for those responsibtedkveloping e-learning materials.
She further explains that these models are valdabl&rategic planning, because they
emphasis the issue of quality: quality of learnmgterials and quality of learning

support.

2.4.3 Community of Inquiry Model

The community of inquiry model developed by Gamisand Anderson
(2003:28) is an attempt to give educators an irtlkdepnderstanding of the
characteristics of e-learning, direction and guadato facilitate critical discourse and
higher - order learning through the use of e-leagniln this light, Garrison and
Anderson(2003:4) maintains that institutions ofi@igeducation have slowly begun to
appreciate that the content of an educational épez will not define quality learning
but that the context; how teachers design that rexpee, and the interactions that

drive the learning transaction will ultimately dirgjuish each institution.
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Also, the “community of inquiry model” provides tleavironment in which
learners can take responsibility for and contraheir learning through interaction and
is a requisite for higher — order learning. Seme(®805:91) defines interactions as
“processes where two or more actors influence dfettaeach other's actions and
behaviour while striving to reach their goal, dos@gme common work, or performing
a joint task”. According to him, any interaction ngeates information. Given the
information access and communication facilities tbe Internet, an e-learning
environment has distinct advantages as a meansowidpg support to communities
of inquiry to promote higher — order learning. Varisommunication such as in oral
discussions or telephone conversation and writtenncunication as in text supported
by pictorial illustrations and graphs are beingiagpimproved by Information and

Communication Technologies and e-learning.

COGNITIVE
PRESENCE

supporting discourse

S0CIAL
PRESENCE

EDUCATIONAL
EXPERIENCE

TEACHING PRESENCE

Structurefprocess

Figure 2.4: Community of Inquiry Model (Adapted from Garrison
& Anderson, 2003:28)

The community of inquiry model has three key eletsethat must be
considered when planning and delivering an e-legrrexperience. These include

cognitive presence, social presence and teachesgpce.

2.4.3.1 Cognitive Presence
Garrison and Anderson (2003:28) view cognitive eneg as the extent to

which learners are able to construct and confirmamirey through sustained reflection
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and discourse in a critical community of inquirg. éssence, cognitive presence is a

condition of higher — order thinking and learning.

2.4.3.2 Social Presence

Also, Garrison and Anderson (2003:28) points oat ocial presence is the
ability of participants in a community of inquirg tproject themselves socially and
emotionally, as ‘real’ people (i.e. their full perality) through the medium of
communication being used. In creating a “virtuatisbpresence”, students can make
themselves heard in virtual world. A “social presghis defined by Picciano
(2002:22) as “a student’s sense of being and belgnm a course”. In creating a
“virtual social presence”, students can make théraseheard in virtual world.
Bezuidenhout (1999:28) holds that having a sodiesgnce is important for students’
cognitive development, but in a large class posjogstions or interrogating issues
during a lecture appears difficult. It is often matsy for students to initiate discussions
or establish relationships with peers or the lestalue to feelings of vulnerability and
the size and impersonal atmosphere of the lectwatite. Bezuidenhout (1999:29)
asserts that in a large class environment, whei® difficult to establish a physical
social presence, a virtual social presence magtassidents in achieving full cognitive

development.

2.4.3.3 Teaching Presence

Also, Garrison and Anderson (2003:29) hold thatchéay presence is the
design, facilitation and direction of cognitive asdcial processes for the purpose of
realizing personally meaningful and educationalbrthhwhile learning outcomes. WBI
(2007:126) postulate that Tertiary-level and redeamstitutions in low-income
countries should focus on creating a pool of expespable of adopting science and
technology and adapting it to the local contexthisTmeans changing the current
paradigm in the University to include in additianteaching and research: service to
the community and close cooperation with the pudlid private sectors to contribute
to innovation and development. World Bank (200@dpcludes that without a more
and better higher education, developing countrigisfind it increasingly difficult to
benefit from the global knowledge economy or sqgcidthis new mission of the

University fits into the community of inquiry model
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The community of inquiry model builds on the demandriven model and the
instructional design models and draws attentiothéocomplexities of communication
in a virtual learning environment. Even in highdueation today, the reality is that the
concept of communities of inquiry that encouragesrers to approach learning in a
critical manner and process information in a deeg meaningful way has not been
widely established. However, while this model maers idealistic, the issue of

interaction in the learning process has to be adeick

Moreover, Mcintosh (2005:4) outline some importamddels of distance and
lifelong learning that can have practical implicat for the method of educational

delivery most especially eLearning. These modalkide:

* The functionalist model: focusing on “human capitidrmation, keeping
learners abreast of technical developments, anchiteg essential skills for
vocation.

* The critical literacy model: focusing on empowermemd consciousness-
raising and the development of a challenging, gomeisiy attitude towards
assumptions and concepts that one might previdesig taken for granted.

* The social justice model: sharing some elements tlg critical literacy model
and including issues such as gender, human righgace studies, neo-
colonialism and programmes focusing on ethnic niiiesr and socially
marginalised groups.

* The reflective learning model: focusing on the depment of higher-level
skills whereby the individual can critically asselferent theories, discourses
and knowledge paradigms. This model could be cheriged as “learning how
to think”.

* The compensatory model: in which the educationaltentt is intended to
remedy some deficiency in the learners. An exawgleld be remedial writing
courses for students who enter higher educatioh imadequate composition
skills.

* The humanistic model: Its aim is essentially todden learners’ horizons and

enrich their minds.

Mcintosh (2005:5) argues that the predominant madsd in a lifelong

learning programme, or e-learning will have praatienplications for the method of
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educational delivery. In the same light, Long (2003 postulates that e-learning has
been used to refer to various modes, media forraat$,delivery processes, however,

the broadest and most popular categories are Symahs and Asynchronous modes.

2.4.4 Synchronous Model

Mclintosh (2005:5) holds that synchronous model isrm of group learning,
where the students interact collectively with thetiuctor in real time, for example
through online lectures and seminars. This modek uaternet-based synchronous
technologies. Bates (2005:143) defines interneethasynchronous technologies as
those “technologies that operate in ‘real time’ oW Internet”. They include: Internet
telephone service (VolP), Web — conferencing (temtl audio conferencing) and
Mobile computing using wireless devices. He argtlest Web — conferencing
currently focuses more on audio, graphical and ¢ertmunication in real time. Long
(2005:17) holds that in this kind of mode, the fegirand facilitator interact directly.
Feedback may be provided instantaneously by bahstbdent and the facilitator.
Semenov (2005:128) points out that a new oppostupitovided by computer
technology today is bilateral interactivity. Accord to him, students can answer the
guestions teachers ask, and ask them questiongltada a written format from
wherever they live. They can speak with one ano#mel collaborate on text-based
projects using data conferencing tools such asrdeati sharing, white boarding and

typed “chat” or live audio.

According to Mcintosh (2005:5) it is possible foifferent models to
complement each other. He elucidates that thisoagpr is suitable for the critical
literacy model or the reflective learning model whéhere is much direct interchange
with a teacher in a group setting. The reflectivedel is becoming very important for
e-Learning when a student is faced with a multifyiof competing paradigms,
systems of knowledge and information sources otlyigtarying degrees of reliability.
In such a situation it becomes vital to possessfdbalty of critical discrimination.
Critical literacy is important for developing adativcitizenship in an e-learning
program. Some students will always require comgengaducation of one kind or
another; and the humanistic approach to educatibrcentinue to have an important
place. Mcintosh (2005:4) links e-learning to UNESE€Q997 Fifth International
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Conference on adult Education which states thartiieg should be considered a

“joy” as well as a tool, a right and a collectivesponsibility”.

2.4.5 Asynchronous Model

Mclintosh (2005:5) views asynchronous model as Vildial learning, where
the students access the course material wherangenient for them”. He argues that
this approach can often work well with the funcabst model. Long (2004:17) states
that this mode of e-learning is characterized s/ nature of learner-facilitator
interaction where the contribution of the faciliais temporally static. According to
him, information is presented in recorded formad #re learner can interact with it at
any time thereafter. He further explains that abymicous formats may also use online
communication but the online learner activity uuas a response to stored data.

Here, feedback may be provided by a human or eetrenically programmed means.

To conclude, there is a tendency among the largwigers of distance
education to emphasis the asynchronous approaunte #i enables vast numbers of
students to be catered for at low cost. The foaushe individual gives students
flexibility over when and where they study. It mag the home, the workplace, inside
a car. Its convenience and flexibility improvesess: Consequently, large numbers of
student enrolment will lead to economies of scahictv will decrease study costs for
all concerned. There is equally higher academality) because the scale allows the

provider to make a bigger academic investment.

2.5 Theoretical Framework

This study cuts across learning approaches andigiseas already mentioned
in chapter one. There are many theories that haen lpostulated to explain the
learning process. The study is based on those d@haburage students to take
responsibilities for the learning process. Eacloheelates to different aspects of the
learning process. Also, only theories and / théensost applicable or relevant to ICTs
and e-learning in particular will be discussed his tchapter. Three of these have
dominated educational explanation for over a centlihis include amongst others,
behaviourists, cognitivists and constructivist thes Nevertheless, there has been a
progressive move from behaviourism, cognitive theoithat emphasize individual

thinkers and their isolated minds to theories thaiphasize the social nature of
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cognition and meaning. An increasing importancasisribed to theories that highlight
the importance of studying the relations amongvidials, mediating tools, and the
social group (Bottino, 2004:257). Worthy to note tlee fact that increasingly,
technology is being studied in relation to longxtdeaching and learning processes.

2.5.1 Behavioural Theory of Learning by B.F Skinner (Operant
conditioning).

According to Passer and Smith (2001:22), Harvafgsssor, B. F Skinner
(1904-1990) believed that “the power of the enviment could be harnessed for good
or evil”. On his part, Diessner (2008:134) postesathat Skinner is the most influential
psychologists of the behaviourist movement of tlléh2century. Behaviourists see
learning as a change in observable behaviour cabgeéxternal stimuli in the
environment. They contend that it is the observablgaviour of the learner that shows
whether he has learned something and not whating @m in his mind. However, B.F.
Skinner’s theory did not only successfully combmany different ideas but also serve
as the basis for a variety of applications to hurbahaviour. He uses the phrase
“Operant conditioning” to describe a type of leaiin which the emitted (operant)
rather than the elicited behaviour of the learsemanipulated. An operant refers to a
particular response or behaviour that an organistes) (operates) on the environment
in order to obtain or avoid a particular conseqeer@perant conditioning is based on
the view that many of the voluntary responses @hals and humans are strengthened
when they are reinforced (followed by a desiraldasequence) and weakened when
they are punished or ignored.

More still, Skinner (1953) believed that childreputd be conditioned to
acquire desirable skills and behaviours (Diess2@98:135). Skinner is remembered
for his contribution in establishing a technolodgyteaching (“teaching machine”), a
device that used his principles of step-by-stegruiction and rewarding students’
responses. This approach laid the foundation ferlater development of behaviour
modification, programmed instruction, mastery l&agn direct strategies and other
computer assisted instruction. Santrock (2004:220mment that by breaking down
learning into small, simple steps and rewardinddceén after the completion of each
step, learning mastery is achieved. Also, by comigimany of these steps, complex
behaviours can be learned efficiently. Moreoverin®&r proposes that instead of
aversive control or punishment, teachers shouldpesgtive reinforcement, together
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with “attractive and attention compelling” approasho teaching. Behaviourism as a
theory of learning has influenced the growth of thensmission model/Domain

Centred Design to instruction.

2.5.1.1 The Transmission Model/Domain Centred Desigo
Instruction

The transmission model suggests that knowledgenmthing that is owned by
a person, detached from any social context thabeanansmitted from the mind of the
teacher to the mind of the students (Gifford angdely, 1999:189). In the same light,
Brown (2002:53) points out that the behaviouristisww knowledge as a kind of
substance and leads to a pedagogy that encoutageptimal pouring of knowledge
from a storage device into the head of a studemthi® part, Bottino (2004:555) holds
that the first ways in which the computer was utmdeducational purposes were
influenced by behaviourism. The behaviourists viedwearning as an induction of a
required behaviour. The focus of this kind of pepgwas to make the transmission
of knowledge more efficient. The traditional clagsn with its lock-step lectures and
textbooks that present the student with facts, tecand explanations is a natural
extension of this theoretical assumption. Brown 0@R63) stressed that the
behaviourists thinking about pedagogy in learnirag la Cartesian foundation. He
further explains that “three hundred years agooprDescartes's philosophical stance
was "l think, therefore 1 am.” Within that framewothe more abstract the knowledge
is the better”. Thus a teacher could boast of besmgpetent or intelligent when what
he or she teaches becomes more abstract to tihedear

According to Gifford and Enyedy (1999:189), edumadl technology designed
from this perspective is best exemplified by Coreputssisted Instruction (CAI).They
explained that CAl aims to make knowledge transfere efficient primarily by
ordering the sequence of content and by elaboratmgs presentation. For example
“simple to complex”, “known to unknown”, “near- téar. Examples of CAl include
drill and practice programs and Tutorial systemsll @nd practice programs help
students to develop specific competencies andtiabiliThey include only minimal
content instruction. These programs are not usedglnormal classroom time but for

individual training or remedial activity during 'ddc' hours or at home.
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It is worthy to note that such programs have ewblexer time. Tutorial
systems, in contrast with drill and practice systemclude content instruction in a
given topic. In their design, importance is asatide factors such as reinforcing
memorisation, presenting objectives, specifyingquaisites, eliciting and assessing
performance (Bottino, 2004:556). Presented questiequire application of the
concepts or rules covered in the instructional sages. Feedback is often diagnostic
by identifying processing errors and prompting rdiagon or recasting of the
instruction. Their use in classroom practice isitlh since they are often perceived
more as substitutes for teachers than as toolsl them in their work. It can be
observed that this kind of approach to the useoofiputers in education is also the
basis of some distance learning courses on thethatbare becoming progressively
widespread (Bottino, 2004:556). The educationabathges of both drill and practice
and tutorial programs are quite limited. Theiritgtihas been underlined in specific
cases, for example in remedial activities or in dlequisition of specific skills during

initial training.

According to Gifford and Enyedy (1999:190), thisndi of approach to
instruction is called Domain Centred Design or TescCentred Design. In most cases
it is assumed that the teacher whether human asn@puater substitute is the sole
possessor of the disciplinary knowledge that muestttansmitted to the students.
Consistent with this viewpoint, almost all the slasm activities revolve around the
teacher or computer as the provider and evaludtofamation. In a Domain Centred
classroom, the teacher is placed at the centrieeotlaiss time, leaving little time for a
student to initiate and complete a two-way insiar@l exchange. Technology can be
incorporated on to each aspect of the teachindemrding process, enhancing teacher
lectures with multimedia presentation tools. Wortiiynote is the fact that, this does

not alter the basic nature of this teaching anthiag approach

In conclusion, despite some of its merits, the Dion@2entred Design and the
transmission model of instruction have been coaesibt criticized over the years for
promoting imitation and memorization while limitinghreaningful dialogue and
interaction. It ignores the social context of leaghand assumes that learning is
primarily an individual activity. As a result, thBCD approach to instructional

technology has provided only modest learning gé@iord and Enyedy, 1999:190).
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2.5.2 Theory of Instruction by Jerome Bruner

According to Crook (2001:20) after behaviourismgmitive psychology came
to be the second theoretical force to shape modeoounts of learning. Jerome
Bruner's theory (Cognitive theory of instructionarc be applied to ICTs and e-
learning. Bruner (1956) cited in Santrock (2004)3@mphasized the concept of
discovery learning by encouraging teachers to @twmlents more opportunities to
learn on their own. E-learning can facilitate tbancept of discovery learning given
that it is learner centred. In Bruner’s view, digery learning encourages students to
think for themselves and discover how knowledgeoisstructed. It equally feeds their
natural curiosity and inquiry. E-learning faciliéat discovery learning by providing
students with stimulating activities that activdbeir natural curiosity. In fact, its

content is quite good, well structured and aboVenativating to the learner.

Santrock (2004:397) asserts that discovery learmeghes with the ideas of
Piaget, who once commented that every time youhteachild something, you keep
the child from learning. However, working complgtein their own does not benefit
many students. Mosston and Ashworth (1990) postulatt guided discovery teaching
style indicates a continuous and reciprocal refafp between the teacher and the
learner. E-learning can equally facilitate guidesicdvery learning in which students
are encouraged to construct their understandinky thi¢ assistance of teacher guided
guestions and directions. Also, students can gkt fiem their peers and mentors

elsewhere via e-learning

2.5.3 Information — Processing theory
Another cognitive theory, which is applicable odexant to ICTs and e-

learning in particular and has become for many itivgnpsychologist, a popular
approach to the study of learning is informatiorprecessing theory. On his part
Santrock (2004:247) stresses that information @siog is concerned with how
individuals analyse the many sources of informatiorthe environment and make
sense of these experiences. In addition, Sant2@B4(247) as well as Hunt and Ellis
(2004:24) maintain that it is an attempt to explaow the human mind works. In
practice, the computer is compared with the humeainb The physical brain is
compared to the computer's hardware and cognitionits software. Although

computers and software are not perfect analogie®rins and cognitive activities,
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nonetheless, the comparison has contributed tahinking about the child’s mind as

active information — processing system.

In addition, Hunt and Ellis (2004:24) holds thahiral to this approach are the
cognitive processes of memory and thinking. Cogaitpsychologists conceive
learning as an internal process that involves e af memory, motivation, thinking
and meta-cognition. They contend that the amoultgarhing that takes place depends
on the processing capacity of the learner, the amotieffort expended during the
learning process, the depth of processing and ¢aenér's knowledge structure.
Memory can be defined as the retention of inforormatover time, which involves
encoding, storage and retrieval. On the other hahihking can be defined as
information processing. By processing, we meanvidies such as perceiving,
organizing, analysing, synthesizing, rehearsingrirs and retrieving. On his part,
Noe (2002:117) explains that information — proaegdheories, compared to other
learning theories, give more emphasis to intermatgsses that occur when training
content is learned and retained. The diagram bealows a model of information

processing.
:Stanlus L Recqﬁors L Sen;m'y — Short-Term |— Long-Term
o1 Eyes Register Memory =~ Memory
Message Earg
Nose
Skin
Environment
Feedback - '
Reinforcement | Effectors Response Generator

Figure 2.5: Model of human information- process(Aglapted from Noe,
2002:117)

Information - processing theories propose thatrmftion or message taken in
by the learner undergo several transformationfiénhiuman brain. As can be seen in
the figure above, information processing begins rwhemessage or stimuli (which
could be sound, smell, touch, or pictures) from #revironment is received by

receptors (ears, nose, skin, eyes). The mess#genisegistered in the sensory register
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or memory. The sensory memory holds information dbout one or two seconds.
What gets in depends on a person’s selective atterperception and recognition.
Semenov (2005:108) emphasized that the time hag ¢domschools to incorporate a
wider array of mental processes and activities th&learning process. He argues that
unlike the traditional classroom dominated by theken and printed word, the new

classroom should practise a multisensory enhareagdihg.

Nevertheless, the model of human information - essing is based on the way
the computer processes information. Informatiothe&n Short Term Memory (STM) or
working memory is like information in the workspaoéthe computer. Information
that was stored in the Long Term Memory (LTM) mibstretrieved for it to be used in
the STM. Noe (2002:117) added that besides emphgsihe internal processes
needed to capture, store, retrieve, and responandssages, the information -
processing model highlights how external eventsuémfce learning. These events

include:

Changes in the intensity or frequency of the stirauhat affect attention.
Informing the learner of the objectives to estdbis expectation.
Enhancing perceptual features of the material (dtis), drawing the attention
of the learner to certain features.

4. Verbal instructions, pictures, diagrams, and majggesting ways to code the
training content so that it can be stored in memory

5. Meaningful learning context (examples, problemggating cues that facilitate
coding.

6. Demonstration or verbal instructions and helpingotganize the learner’s

response as well as facilitating the selectiorhefdorrect response.

Like Jean Piaget, Jerome Bruner’'s theory of legrrand the Information-
Processing theory have influenced the developmektiteoLearner Centred Design to

instruction.

2.5.3.1 Learner Centred Design to Instruction
The approach to instructional design mediated by h@s greatly evolved over
the years as cognitive science and the learningnses have matured. Bottino

(2004:556) postulates that one of the major fomeieh have driven change has been



94

the assumption that meanings are lost if teacleagiing are simply seen as the
transmission of information. Gifford and Enyedy 999191) states that in the Learner
Centred Design (LCD), the learner, his or her goaisconceptions and cognitive

capacities is placed at the centre of the moded. Skhident is at the centre of the model
because learner centred environments are delibematganized to increase student
control over the sequencing and pace of the méterfs the student progresses
through the materials she is presented with feddbased on her actions with the
software. Because of this focus on isolated indiald and the decontextualised minds
of learners this approach to instructional desigircalled Learner Centred Design.
Although the teacher is part of the system, higa@rrole is minimal. The role of the

teacher is often described as the "guide on th&';sglving the teacher the technical

ability to monitor students’ investigations simuléusly in indirect cases, his direct

role is as a facilitator of a classroom discussiftar the students' local investigations.

Moreover, Gifford and Enyedy (1999:190) highlightst in education, the
information processing model has led to many stidat focus on the cognitive
capabilities, misconceptions, mental models anthieg needs of individual students.
With the information processing model, the Studerdn active participant in his or
her own learning. In this light, Gifford and Enye999:190) propose to design
learning technology by focusing on the cognitivepatalities and needs of the learner.
LCD has produced a number of ground-breaking coerpuediated tools,
visualizations and Microworld aimed at helping st learn a specific domain.
According to Bottino (2004:556), a system like Miatorld should provide the user
with a number of objects and functions that canctsabined in order to produce a
desired effect; they should embody an abstract donescribed in a model and offer
a variety of ways to achieve a goal; they shouldvwalthe direct manipulation of
objects. Also a Microworld should be built up ardua given knowledge domain
which has to be explored interacting with the paogr Most of these learning
environments are founded on the information prangssiodel of cognition. Bottino
(2004:556) concludes that learning is progressivelysidered as being based on an

active exploration and personal development, ratiaar on a transmission model.

More still, in the learner centred design ICTs iamrporated in all aspects of
the teaching and learning experience. While theergainly an improvement, it repeats

the errors of the domain centred design and thesitngssion model of instruction. In
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effect, technology is used in an individualisticdanarrowly conceived view of
intelligence without altering the basic activitywitures or assumptions of the Learner
Centred model or design. Collaboration and intevactvith peers is not central, nor
even necessary from this perspective. One of thrnaiticisms of both LCD
environments and the information processing modetagnition itself is that they
foster a view of learning as a highly individuatistautonomous, non-social activity.
Developing learning environments based on the Ib@idel is thoughtless on several
accounts. First it often goes too far in reducing tole that the teacher plays, denying
the student access to the accumulated wisdom, ierpes and empathy of expert
teachers. Second like Domain Centred Designgnbries the social context of
learning and the important role of conversation eoltaboration as part of the active
learning process. Third the environments are fatus® individual student
misconceptions which need to be changed to the atorenconceptual understanding.
LCD's failure to recognize the relationship betweenceptual understanding and the
activities in which they arise has led to comparttakzed learning activities that do
not attempt to connect with students’ lived expees. These discussions are usually
not supported technologically nor are they welegrated with the local activity. The
result is a completely fragmented experience ferstindents, where the learner centred

investigations are disconnected with the teachetree discussions.

2.5.4 The social development theory by Lev Vygotsky

Crook (2001:20) argues that during the 1970s, hehasm and cognitive
psychology, defined the third theoretical alignm&nbe considered in learning called
constructivism. According to him, this was a peddpe that conceptualised
knowledge in terms of an active and exploratoryjexttb Constructivism became
influential within education through the work ofaget as well as Vygotsky. Crook
(2001:21) states that constructivism, must esggcsalcio-constructivism confronted
behaviourism and cognitivism which makes it mor@esling. Diessner (2008:115)
points out that Lev Vygotsky is generally consider¢ghe greatest Russian
developmental Psychologist. In the same light, i®akt (2004:51) assert that, like
Piaget, Vygotsky (1896-1934) “believed that chifdractively construct their
knowledge”. What this means in practice is thatheas should actively assist children
who are engaged in learning task. He was valuetifothinking now well known and

widely respected, on such matters as learning &ssentially social process, the need
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to engage children in whole tasks that make sems$ieetn, and the Zone of Proximal
(or potential) Development. More still, student® avorking within their Zone of
Proximal Development (ZPD) and teachers or fatdis provide the Scaffolding to
enable them move through the ZPD. The zone of prakidevelopment is the
difference between what a child can understandsoawn and what it can potentially
understand through interaction with others or lemynsupport. Computer assisted
learning or Information and Communication Techna@sdor example, can be used to
provide scaffolding, both from the use of the tedbgy itself and the social
interaction stimulated by computers. In the samgét]i Russell, Jarvis and Gorman
(2004) remarks again that there is a large bodyeeéarch showing that children
working with assistance, in the form of adult tungy cooperative group work or peer
tutoring, learn more than those engaged in indaddiiscovery learning or chalk-and-
talk teaching. Vygotsky suggests that teaching laaching are “social activities that

take place between social actors in socially caosed situations” (Moore, 2000:15).

Santrock (2004:51) comments that both Vygotsky'd Riaget’'s theories are
constructivists, emphasizing that children activetpnstruct knowledge and
understanding rather than being passive receptaéltBough both theories are
constructivist, Vygotsky’'s is a social construciviapproach, that emphasizes the
social context of learning, and that knowledge istually built and constructed. In
recent times, there has been a move by educatieorisks towards socio-
constructivism. Constructivists claim that learnetterpret information and the world
in the light of their personal reality and thatytHearn by observation, processing and
interpretation, and then convert the informationtoinpersonal knowledge.
Constructivist theorists contend that learnersndaest when they can contextualize
what they learn for immediate application and touae personal meaning. They
believe that there is more to learning than jushange in behaviour postulated by the

behaviourists.

According to Tu (2000:33), Vygotsky's theory, ‘fudognitive development
requires social interaction”. Children constrknbwledge through social interaction
with others. E-learning has the capacity to helipdotn create their own knowledge
through social interaction. This implies that wewsld establish many opportunities for
students to learn with the teacher and more skifleers. In Vygotsky’'s theory, the

teacher serves as a facilitator and guide rathean thrector and builder of learning.
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Indeed, Vygotsky’'s work showed that a child’s cdigm and thinking, to a great
extent, relied upon the manipulation of materigeots used as tools as well as societal
surroundings. It is worthy to note that Lev Vygotsk views of learning have
influenced the growth of the cultural approachnstiuction.

255 The Cultural Approach

Crook (2001:19) points out that the emergence of @@ucational technologies
has catalyzed fresh discussion of educational yhaad practice. He explains that such
discussions embrace pedagogy, epistemology, ohpkgical development. To him,
the cultural view frames intelligent action as stimreg that is mediated. Bottino
(2004:558) argued that the adoption of this petspebas implications for the support
of learning and the design of resources, such asetlassociated with educational
technology. On the one hand, technological todlsemce and transform the activities
performed with their mediation, but, on the othandth practice can deeply influence
the technology used. This is particularly true navhen technological progress is
constantly opening up new opportunities for elabora representation and
communication whose potential for educational pagsohas yet to be fully exploited.
These new functions and opportunities can changenthdels of practice which have
inspired the construction of the technology itselbwever, Crook (2001:20) further
explains that the cultural-psychological emphasissocial aspects of learning urges
more careful protection of some educational prasticom unplanned consequences of
remediation with information and communication teaclogy-particularly as they may
arise within e-learning. For example some unexggecbnsequences may arise from
lecturers’ poor appropriation or conception of ‘iefic as face-to-face approach,
interpersonal processes in learning and scaffolddmwithstanding, the traditional
interpersonal feature of teaching and learningnigartant, but the penetration of ICT’s
into educational practice promises more benefifsuaas social contexts are concerned
(Crook, 2001:33)

The cultural approach has challenged behaviourigognitivism and
constructivism’s concerns. This makes it more cahensive in its scope. According
to Crook (2001:22), the vision of behaviourism Mdent in the design of early
teaching machines which focused on Computer Askilststruction (simple drill and
practice programmes and tutorial systems). Withdabming of modern Information
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and Communication Technologies, these programs taeatly evolved in design and
function, A favourable environment or good condisofor learning to the cultural
approach is one in which the learner is granteg@secto complete versions of what is
to be acquired rather than starting at a distaacd,incrementally moving forward as
is the case with behaviourism. From the culturatspective, the educational
environment must strive to approximate somethirg th authentic: a recognisable
version of some domain for disciplinary practice.this approach, the learner is an
active participant in the learning process. In tt@spect, conditions are created for
learner participation. The goal in supporting aher is to capture the integrity of the
complete system-to-be-learned, rather than reduitibg components for bottom-up

acquisition.

Moreover, the individualism of cognitive psychology challenged by the
socio-cultural emphasis on the distributed natddearning and knowing. The interest
in tool-mediation naturally leads to accounts dkligent action that attend to the
individual's deployment of tools and technologieymbol systems, genres of
communication (Crook, 2001:23). Therefore, cognitstiould be seen as something to
be analysed as 'distributed’ across these resouftes worthy to note that
representations may arise during the course of soiiligent activity. Jonassen
(2003:362) affirm that new research is focusedhanrble of tools for externalizing
learners’ internal representations. According tm,Hior students to be able to transfer
the skills of solving ‘well-structured’ and ‘ill-sictured problems’, it is essential that
they learn how to represent the problem they ateingpin more than one way
(Jonassen, 2003:364). On his part, Mumford(196@&ngle(2001:87) argue that only
when tool making or use is modified by linguistigndols, aesthetic designs and
specially transmitted knowledge does it becomegaifstant contributor to human

development.

Moreover, Lohner, Van Joolingen and Savelsberglfd3Z®9) states that an
obvious characteristic of a representation is wdreih is expressed as text or as
graphical diagrams. Textual representations forpaer modelling require the learner
to explicitly write down a sort of equation, whesehe graphical representations either
additionally or exclusively use a graphical repregagon, such as a flow chart or icons
to represent objects or variables in the model.eBd#vmodelling tools use a

combination of textual and graphical representateog., STELLA, where a graphical
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diagram is supplemented with textual equations. neoh Van Joolingen and

Savelsbergh (2003:398) identified four functionmgpresentation can fulfil:

» extended working memory: it can also reduce workmgnory load;

* layout of the problem space: it can also make thietisn of the modelling
problem more or less obvious;

» determinant of cognitive behaviour: through theyntax and semantics
representations can constrain and stimulate aspsctiearner's cognitive
behaviour;

* means for communication: representations can peoval means for
communication with others;

* We expect that the choice of a representationaésysvill affect the fulfilment
of these functions.

Jonassen and Henning (1999) in Jonassen (2003@B6ppgates that “well
developed mental models consists of multiple repregions including structural
knowledge, procedural knowledge, reflective knowksdmages and metaphors of the
system of strategic knowledge as well as socialimal knowledge, and artifactual
knowledge”. Jonassen (2003:364) concludes thatlgmolpepresentation is the key to
problem solving. Notwithstanding, Cognitivism hagluenced the development of
ICT in education. Views of communication as infotioa processing or management

have encouraged the development of intelligentitugesystems.

To add, the cultural approach challenged constigat for frequently
reinforcing a conception of knowledge as somethoge acquired from autonomous
and often solitary investigation. The cultural aggwh situates learning and knowing in
a more social context. It embraces the idea thatezd shapes how we think and
know. On his part, Sheared (1994:36) states thsérgial to the cultural view is
engaging “the students’ lived experience within @cis-cultural, political, and
historical context”. However, in terms of educatibtechnology, the constructivist
view of knowledge has had its influence. It hasoemaged the development of
exploratory spaces. That is computer-based sinonlstand Microworlds that resource
the individual's discovery and reflection. Browi®(2:53) presumes that learners often
construct and augment their own understanding ef ¢bntent socially through
conversations. Worthy of note is the fact that tuétural approach conceptualises

learning and knowledge as participatory, distridwaad socially situated.
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Moreover, Crook (2001:25) identifies three aspeotsthe socio-cultural
perspective that address ideal conditions for legrnEach of them has implications
for new educational technologies with respect teigte These three aspects are: tool
mediation, participatory engagement, and sociateednHe further stressed that the
social context is the most urgent for directing planning of ICT use in education.
First, cultural view of teaching and learning stessthe mediated nature of intelligent
action. In this light, it emphasizes the idea ddriteng with computers rather than
learning from computers. Educational technology new often discussed as
augmenting and extending intelligence, rather ihgwarting it. The cultural approach
emphasise re-mediation of intelligent action kyrechnologies. This contrasts with
the behaviourist conventional view of augmentatias being ‘amplification’ of
intellectual capacity. According to the culturalpapach, computers do not amplify

learning and knowing rather they reorganize how éxercised.

Second, the cultural view of teaching and learrstrgsses the importance of
learners having a participatory relationship tosthalomains of practice that they are
trying to study. This encourages electronic prograthat are more interactive.
Participatory learning can be realised through sttaem collaboration built around
computer-mediated communication. Wenger (1998) iaoks (2001:26) states that
such ventures illustrate a route towards greatercpgztory experience that is based
upon creating authentic ‘communities of practi€n his part, Tisdell (2005:256)
stressed the “connections between individuals aailak structures and notions of
intersecting personalities”. His view appreciatesudturally relevant and spiritual
grounded approach to transformative pedagogy. Dla¢ af this approach is to foster
interaction, storytelling on a personal and sotéskel through group inquiry. The
teacher’s role is that of a collaborator with atieinal emphasis on group inquiry and
narrative reasoning, which assist the learner iarisg stories of experience and

revising new stories in the process.

Third, Crook (2001:28) described ‘social’ as leagnexperiences and knowing
even when there is no one else around (interperselaionship). In this light, the
social dimension of learning occurs neverthelesenmiie are educationally engaged.
Crook (2001:28) stressed that there is a great teesztognize the role of ‘social’ into
teaching and learning must especially in highercatian. However, some lessons of

electronic remediation at this level could be ubgfextrapolated to other educational
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sectors and levels. He pointed out four learningtexts where electronic remediation
has suggested a subtle texture to the social diowe$ what happens there (Crook,
2001:29). The four contexts discussed are the nmdbrtutor-student exchange, the
peer-based discussion session, the practice ofsmsat feedback, and the lecture.

These contexts are explained with respect to IGdvhe

2.5.5.1 ICT plus Tutorial discourse as social conke

According to Crook (2001:29) ICT designers havecemtrated on tools for
asynchronous person-to-person exchange for tutdisaburse: this means text-based
communication, typically involving some ways of angsing electronic mails. Also,
the social nature of this context conforms to theraw and traditional conception of
‘social’ as synchronous and interpersonal exchaBgeing focus group discussions
with students, issues of social role and identity enplicated in the teaching and
learning process. Dimensions of the social condextounding tutorial exchange that
can be supported by ICT include: raising issuegetdtive social positions, self-

consciousness, and visibility (in terms of the areti nature of one's contributions).

2.5.5.2 ICT with Collaborative Peer Group as sociadetting

Crook (2001:30) suggests that the motivation tordimate students working
together with computers cannot be taken for grant€ds have the potential to
support academic interaction that concerns peenm® ri@n tutors: that is, informal
group discussion. Therefore, learners could be waged into more informal
partnerships, conceived to foster collaborativelst@iven the opportunity, pupils and
students can engage in intelligent discussion efrtbwn learning. Collaboration
enhanced by e-learning can be very productive ead o increased achievement. This
is only possible if teachers are able to plan fat manage the process effectively. The
social nature of this setting conforms to the tiradal conception of ‘social’ as
synchronous and interpersonal exchange. With tnetpgtion of modern technology
in education, an interest on the whole teaching l@athing has emerged. Bottino
(2004:558) considers learning not only as an imtligl construction developed during
the interaction with the computer but also as aas@onstruction developed within the

whole learning activity.



102

2.5.5.3 ICT plus Assessment Feedback as social aotit
In this context, there is a hidden social dimensifhile their organisation

may not entail synchronous exchange, the naturstu@fent engagement may well
depend upon mapping what happens onto a versioauch exchanges. Besides
automated testing, it is also necessary to condiideforms of automated feedback that
can be generated by database-managed teachinglsedaor example, computers
make possible the construction of standard gradmd) commentary forms: feedback
sheets that may be customised to refer to partiquikeces of work, by particular
students, on particular teaching units, and sdhfd@ecause the student-tutor contract
embedded in the author-reader-assessment-feedlvacksp represents a species of
social relationship, in particular, it organises tioe student a setting of (interpersonal)
accountability (Crook,2001:31). Bottino (2004:55R)ggests that a strong need exists
for exploring other contextual forms of assessmemth as those afforded by the use
of portfolios, problem-based assignments, peemreefeg and evaluation, and other

emerging ways of looking at the challenges of assest.

2.5.5.4 ICT plus the lecture as social setting

This setting like the one of assessment feedbaslkatradden social dimension.
The lecture has significant social qualities, etleough it usually demands stillness
from most of the people present. Crook (2001:33jest that Multimedia can help
lecturers to package their lecture notes as welety be consulted at anytime and
anywhere by the students. However, the lectureabdsast two social dimensions.
First, effective engagement of learners may beciestsal with the communal act of
attendance in a course or programme. It may madhat something has been
experienced in common, as a class; that the diseipbnder study has been
encountered in this corporate sense. As a resghocate action sustains a stronger
sense of involvement and motivation. Also, attergan the lecture creates a platform
of shared peer experience. This serves as a resdorcnformal exploratory and
evaluative discussion among the learners. Secdmae tis a social quality to the
lecture that is about the personalization of cutacmaterial. Thus, the existence of a
voice in the curriculum facilitates learning andis#&or dialogue. Transforming lecture

courses into multimedia portfolios, to be sampledha convenience of the learner,
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sound attractive. The corporate nature of padioim makes it a social occasion; the

personalised nature of the disciplinary exploratitso makes it a social occasion.

2.5.5.5 Situated multi-environment learning systems

Bottino (2004:559) states that Situated multi-eowment learning systems can
be considered as a new generation of open-leasyisigms which are more suited to
mediate the new ways of looking at teaching andniag processes that are now
progressively affirming themselves. These systenakemavailable tools able to
support not only the relationship of the studenthwihe knowledge to be learnt
(learning object) but also all the relationshipattare established between participants
during a teaching and learning activity. Bottind@2:558) propagates that School
curricular includes different types of teaching dadrning methods and there is no
single method or type of tool that can be usedafboccasions. Moreover, within any
learning domain, students' and teachers' needveevhlring the activities in which

they are involved and tools have to support thdwdion.

Bottino (2004:559) points out that in the desigrsibfiated multi-environments

learning systems, the following issues assume @atrumportance:

» the computational objects and interactivity thatyatem makes available to the
user and their relationship with the cognitive @%ses involved in the
acquisition of the knowledge for the learning ofieththe system has been
realized;

» the tools offered to validate student's actions @wedsupport they offer to the
evolution of student's knowledge;

» the tools offered to support the re-elaboratiorpefsonal experience and its
sharing within the class;

» the tools offered to support the setting up of eiadocontext able to assist

students' performance and the evolution of competsrand knowledge.

In general, situated multi-environment systems @raracterised by a strict
integration of tools for supporting visualisatiorg-elaboration of knowledge, and
communication. The aim is to offer tools for prahleexploration, for representing
solution strategies and processes and for comntimgcauch processes as well as

tools to support learning evaluation. Of coursdg@md features cannot by themselves
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guarantee learning. They have to be used in omlesupport the construction of
activities in which learning could be the resultao$ocial construction of meaning and
of its justification. It should be noted also tis#tiated multi-environment systems can
integrate environments of different kinds, suchMisroworlds, specific drill and
practice systems, communication environments amdulation systems amongst
others. Broadly speaking, the cultural approach ladsto deeper reflection on the
penetration of modern Information and Communicafi@chnologies in Education.
The development of activity centred design to ingion and Activity theory stemmed

from such thinking.

2.5.6 Activity Centred Design

Gifford and Enyedy (1999:189) after exploring thedretical underpinnings of
many of the existing computer-mediated learningirenmnents suggested that the
learning theories that lied behind them led to glesithat do not fit with nor change
the basic participation structures of the classrodhey acknowledged the fact that
computer mediated learning environments have isedadoth student learning and
interest, but have not changed the nature ofdhehing-learning process, the daily
activities of the average classroom. For example,whole-class, time-based, lecture
method still dominates the pedagogical landscapeast schools. Computers have not
yet had the profound impact on classroom practicat thas been predicted.
Nevertheless, they pointed out that Activity Cedti@esign is an effort to move
toward a more appropriate framework for Computgupgduted Collaborative Learning

environments.

Gifford and Enyedy (1999:189) states that Atyiwwentred Design (ACD) is
a model or design for Computer Supported Collabaratearning environments,
based on the assumptions that: activity is medibtedultural tools, activity must be
conceptualized on a number of interdependent levelsd that conceptual
understanding is first established socially. Irs tight, Gifford and Enyedy (1999:189)
view learning as a complex process in which anviddial's cognition is defined by its
relation to the material setting and the forms ofial participation encouraged by
these settings. Accordingly, ACD emphasizes theigde®f computer-mediated

environments to support and structure the intevastiand interdependencies of an
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activity system, including the interrelationshipstween students, their instructors, the

tasks they undertake, and the inscriptions they use

2.5.6.1 Activity Theory

Cole and Engestrom (1991) in Bottino, Chiappinirdheri, Lemut, Molfino
(1999:283) designs a model that show the complietisaships between elements in
an activity. According to the model, an activityasorm of doing towards an object
(objective or purpose). In education and trainittge purpose of an activity is to
acquire specific competences (knowledge, skills atitudes), and the outcome is
educated students. Cole and Engestrom's systeoidelnpoints out three important
mutual relationships involved in every activity.i§ncludes the relationship between
subject and object, subject and community and olgad community. Each of the
relationships is mediated by a third unit. The trefeship between subject and the
object of the activity is mediated by tools. Thateen subject and community is
mediated by rules (explicit or implicit norms, ce@miions, social interactions), while
that between object and community is mediated Wisidin of labour (different roles
characterizing the system which is important fansforming the object into an

outcome).

TOOLS
é ——r—— cuTco:=
% DIVISION OF LABOTUR I

(c Ol—[\-l'[:NIT‘D

RULES

Figure 2.6: Cole and Engestrom’s Model of Actiit§91)adapted from
Bottino et al (1999:283)

Nevertheless, it is interesting to note that P&ukare’s thinking is in line with
Activity Theory. Freire (1984:12) championed a tical pedagogy” which views
people as subjects, not objects, who are constaeflgcting and acting on the
transformation of their world so that it can becomenore equitable place for all to

live. In Freire’s pedagogy, student dialogues, kieolge and skills are shared
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cooperatively, legitimizing the experiences of th@or. Students are taught how to
generate their own questions, focus on their owaiatgoroblems and develop
strategies to live more fruitful and satisfyingds: His view suggests that teachers
should: facilitate and inspire students; advocatethe poor and agents for social
change. He denounces teacher centred classroonibuatrdtes how education could
transform society by helping the oppressed devalapitical consciousness. In this
work, following the activity model, subject refets student-teachers, Object denote
the specific competences expected to be devel@oatnunity in this respect refers to
the educational community and all the stakeholddri¢e the outcome refers to student
teachers who are educated. In Activity Theory &@wdtly are influenced by other
activities. External factors can change some elésnesf activities, causing
contradictions (problems, ruptures, breakdowns). this theory, contradictions are

considered as a basis of development.

However, on the basis of Activity Theory, Bottir@hiappini, Forcheri, Lemut,
Molfino (1999:284) proposes a methodology for desig and reporting research
projects involving ICT most especially computers dducation and training. This
methodology is specifically underpinned by Cole &mdjestrom's activity model. The
methodology involves analysis of the componentbjéat, object, community) of the
activities involved in a research project, of themutual relationships (activity-
object/community, subject/activity-object, subjeothmunity) and of the entities that
mediate these relationships (division of laboumpater based tools, rules). It specify
three closely connected levels of analysis thathmansed for designing and reporting
projects supported by ICT, taking into consideratiall social interactions and
structures involved. These include: epistemologicalethodological and social

assistance point of view.

» Epistemological level: this refers to the analymistudy of the history, culture
of the learning object, characteristics of the IGdols used and the
contradictions that have characterized the evatutibthe activity. The aim is
to understand how the use of the tool in the dgtidontext (learning
experience) can enhance learning and reflectioh vaspect to the overall
object of the activity;

* Methodological level: understanding how the usehaf tool in the learning

experience can support the acquisition of a metbodbject construction. The
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analysis includes actions, communication and goaislved in the learning
experience mediated by ICTs;

* Social assistance level: this viewpoint refers ke tcontribution of the
environment, social relationships and mediatioreddicational technology in
the activity. The needs of the learners and thereabf the knowledge are
taken into consideration. This view of learningaim organization is connected
to Vygotsky's zone of proximal development. Accaoglito Vygotsky, the
difference between assisted and unassisted penfigama called the Zone of
Proximal development which to him is the fundamkhbtsis of development
and learning Bottino and Chiappini et al. (1999)284

In addition, it is worthy to note that the strength both the theoretical
framework and the characteristics of the methodpolegposed are confirmed by its
applicability to educational projects that diffes 0 the specific components of the
activities, their mutual relationships and the tdi mediating them. This applicability
is shown through the description of two projectsRI-LAB and Qualification 2000).
Bottino and Chiappini et al. (1999:287) propagakes the first project ARI-LAB was
carried out in schools and involved the use of catiepbased Microworlds. Bottino
(2004:558) defines ARI-LAB as an open multi-enviments system that supports
teaching and learning activities in the domain othanetic at primary and lower
secondary school level. It is a long term projebatt has undertaken major
transformations from the initial prototype to thest commercially available version in
1999. The objectives of this project were to stuhd test new approaches to
mathematics concepts and new methodologies forensdtics teaching and learning
mediated by ICT environments and tools. Basederttieories of mediation and their
basis in social interaction derived from Vygotskwerk and Activity Theory key
ideas, the principles which have inspired the desigsuch tools are the following:

* mathematics rich activities: children should hageess to, and be involved in
mathematics rich activities to which they can htité a concrete meaning and
should be using age-appropriate tools and reprasemsé based on
computational artifacts so that they can refer lteirt own experience thus
contributing towards concrete abstract concepts;
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e construction: children should be allowed to corddtrmanipulate, and validate

artifacts and to share them with their community;

+ collaboration: educational environments should m@aollaboration between
teachers and students and between the individaahde and fellow learners.
They should make available tools for developingguedjical activities based

on the comparison and the negotiation of the madiieal meanings involved,;

e context: an educational technology tool or envireninshould be designed to
support all the activities that are developed tgtoits mediation in the context
of use. For example, a technology must be designedupport not only
students' learning activities but also teachersvities, because it is only by
understanding and designing for the whole educatisituation that effective
and valuable changes can be brought about in tlassrdom Bottino
(2004:561).

To add, it is worthy to note that the descriptiowl @nalysis of the project were
made in terms of activity cycles with each expagdon the previous one. The
expansion is observed when contradictions occuthé activity system, and new
motivations arise as the result of the new objectifon of needs. An example of
activity cycle in the project that can be describedpistemological terms, corresponds
to the shift from an empirical and objective cortc@ap of numbers (where the number
80 refers to eighty counted objects) to a conceptiowhich this number is viewed in
terms of relationships with other numbers (ten ntbea seventy; ten less than ninety;
four times twenty; thirty more than fifty) each thiese relationships in turn underpins
the solution to a problem or class of problems. dttevity cycle is eminent by another
transformation; the shift from an additive conceptiof nhumbers in which children
construct spontaneously in extra school experiégm@positional conception. E.g. the
child writes the number seven-thousand, one hunasetD00100 instead of 7100. This
is an example of a contradiction which is very camnwith children in elementary
schools in the passage from an additive structbirumbers to a positional one. The
expression 7000100 is the creative act of the pupd has gained experience with the
additive numerical system of coins and tries tolypipe same structure to the new

notation system she is learning.
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Also, according to Bottino (2004:289), the objettle teaching and learning
activity begins to transform when the student i @b recognise the new structure. It
should be noted that the evolution in the actiwgs brought about by the emergence
of a contradiction related to the use of two ddéfersets of rules in the two situations.
This contradiction resolved itself in the teachedmted relationship between user and
system. Positional number writing was thereforel@rpd and justified on the basis of
common rules and conventions. Bottino and Chiapgiml. (2004:289) states that a
complete cycle mediated by the system can be stuiilen the epistemological,
methodological and social assistance standpoiBech of these expresses the role of
the mediation in relation to each of the componéuitgect, subject, community) in the
model. In epistemological terms, the research sHhaWwat the system particularly the
coins and abacus micro worlds made it possible to:

+ work well with numbers in a defined context;

solve problems in an environment which offers ai@igeedback to performed

actions;

* conduct meaningful activities with objects, helpistudents to grasp the
additive conception of numbers;

» foster reflection about numbers as relations betvatker numbers in a context
that facilitate attribution of meaning to that teda, in respect to problem-
solving;

» develop automation of various counting strategeedd adopted as required

when solving different problems (Bottino and Chieypet al., 2004:289).

Also, in methodological terms, the ARI-LAB Microwds made it possible to:

* manipulate objects that correspond to numbersdonéext where students can
attribute a meaning to manipulation actions whewisg problems;

» transform objects corresponding to numbers with lbgp of feedback that
contributes to the construction of meaning for th@nsformation carried
out(i.e. coin exchange);

* associate a numeric value to specific object mdaijmn actions (i.e. selecting

coins for counting them);
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» establish suitable and useful communication actionsrder to resolve the
contradiction that emerged in the learning situstieet (Bottino and Chiappini
et al., 2004:289).
More still, in terms of social assistance, the ARIB Microworlds together
with the system's database and communication emmieats made it possible for the

teacher to exploit the available action opportesitio:

restructure the learning situation in line with thiidents' specific cognitive
requirements;
* pose questions leading to the acquisition of adifor planning the solution
strategy;
» offer direct examples of appropriate and effectm@des of action for solving
problems;
* make generalizations about the knowledge involwetthé activity (Bottino and

Chiappini et al., 2004:290).

In conclusion, the above analysis can be very itaporfor e-learning because
it leads to a comprehensive explanation of whatpbap in technology mediated
educational practice. The three levels describekles@ possible to make inferences
and generalizations about the systematic obsenstibat may be made when the
Engestrom model is applied to specific learningagtibns.

Nevertheless, the second project ‘Qualification20hvolved continuous
training that integrates face to face lessons,tsaliing and distance learning based on
multimedia and distance learning support (Bottind &hiappini et al., 1999:290). For
the self training aspects, five multimedia packagesthe following topics: graphic
user interfaces, word processing, spreadsheetabat®s and electronic mail were
designed and implemented. As to distance learmingmmunication environment that
can be accessed from within the packages was dreamnsidering the project as an
activity system, the subjects were employees (thiedes), and researchers (trainers).
The object was office automation tools and methdte. community was made up of
the class, the researchers, and the small and meglterprises, that represented the
context where the learning was applied. The rulekided the time that was dedicated
to training, the needs of the participants, andrdélationships among the subjects -
both social and those generated by the computeratied With regard to the division
of labour, the roles of the different subjects ireal varied during the activity.
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However, as concerns the nature of the knowleddeedded in the use of the
system with respect to the knowledge adopted asreiefe by the community
(epistemological level) it was assumed that thecaue of the office automation
training for company personnel should be twofolastf becoming aware of
technological evolution and its impact on their kog activities; second, being
capable of integrating new skills with those alyeadastered, in order to be able to
manage transformation in the workplace brought abguhe introduction of advanced
information technology. The project adopted a fawbsolving approach to tackle the
various topics and focused on the conceptual aspeoblved rather than introducing
them as independent of their application or presgrthem as practical examples of

general concepts as its common in most trainingsesu

More still, as to the methodological level: selaeing, discussion with
classmates and experts especially when studyirepwatopic. The integration of tools
gives an orientation towards self learning withoanunication system that seems an
appropriate response to students needs, as studentsffered the opportunity to
discuss their autonomously acquired knowledge figimds and with the trainer. As to
the social assistance level, the facilities embddde the system allowed the
participants to organise a series of activitieneal at simultaneously fostering the
learning of computing contents, the developmengrotup work skills and use of the

network for sharing information and knowledge.

The following lessons were learned by the reseaschigout the role of ICT in

continuous training:

» at the epistemological level, the researchers é&shthat ICT tools have to
balance the theoretical approach typical of Unitxgend research context with
the practical needs of the industrial world. Thej@ct suggests that ICT tools
should help people to acquire autonomous learrapglaility;

* at the methodological level the researchers fount tbhat materials and
approaches proposed should take into considertt@practical context where
they have to be employed. The project proposed dlifgrent approaches to
training should be integrated in a single contéxtface to face, autonomous,

and distance under the guide of the teacher avllaboration;
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» at the social assistance level the researcherslfounhthat Infrastructure have
to be realized for technology based training tedffely take place (Bottino

and Chiappini et al., 2004:293).

Bottino and Chiappini et al. (2004:293) concludkattthe combination of
theoretical aspects with practical experience gogli@ation to real problems helps
users to acquire self confidence, understand pmubland tackle tasks successfully.
Also users learned that practicing with and withtheé guide of someone else are a
valuable help for learning. They also learned thabnomous learning capabilities are
the basis for personal growth while working in aouwgy is difficult but presents
advantages for learning. Lifelong learning requisgonomous learning activity.
Different approaches to learning must be adoptedtividtion and the capability of
cooperating with colleagues is central. The projeshbwed that the web and
multimedia technology effectively give the posstibf realizing continuous training
experiences. It suggests that practical condititke management, technology,
maintenance must be guaranteed to make the usgTofolr training effective. The
cultural approach has also led to the concept stesys thinking in instructional

design, for educational technology.

2.5.7 Systems Thinking and Instructional Design
C.O.L (2000:8) highlights that a systems approaets she conditions for
proceeding in an orderly way when designing insions or programmes for example

open and distance learning.

It further states that Open and distance learninggrammes, units and

institutions use a phased model for problem solving

“Analyze - design— develop~> implement -+ evaluate— revise” (C.O.L,
2000:8)

The systems approach recognizes that all the pafrtshe system are
interrelated. Consequently a change in one compom#irbring about a change in the
others. It views that the whole as well as theeddht components that make up the
system are all important. Considering not only slgstem but also its subsystems, its
companion systems and the supra systems whichcimaprise. It is worthy to note

that the activity of instructional design is apprbed from a holistic perspective. This
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enables teachers and designers to see the biggarepand thus resolve in advance

several problems that would otherwise be createtthdiy designs.

2.5.8 Theory of Multiple Intelligences
According to Passer and Smith (2001:347) Gardmetdiple intelligences is

reshaping many current assessment practices atrdciisn. Teachers are now re-
examining their methods of instruction and evatrati For example, in evaluation,
schools are now using descriptions to report studempetence. According to
Gardner, there are many specific types of inteflggeor frames of mind and every
student has the potential to develop strengthsiéhay more areas (Diessner, 2008:39).
He further defines intelligence as “the capacity simve problems or to fashion
products that are valued in one or more culturétings.” Gardner maintains that if
teachers give students the opportunities to ude hbeies, imaginations and different
senses, almost every student will find out thabhshe is good at something. In the
same light, Gardner believes that his theory of Itipke intelligences” accurately
captures the diverse nature of human capability futmer identified eight kinds of
intelligence, not all of which are commonly recagrd in school settings. His eight

intelligences are:

Logical mathematical intelligence (as in a scigntisathematician).
Linguistic intelligence (as in a poet, journalist)

Bodily — Kinaesthetic intelligence (as in an atblet dancer)
Musical intelligence (as in a composer, musician)

Spatial intelligence (as in a sculptor, paintegiraer)

Interpersonal intelligence (as in a salesman, &ga$ychologist)

N o g kbR

Intrapersonal intelligence (exhibited by individsialith accurate views of
themselves).
8. Naturalist intelligence (as in an environmentaligttanist).

The theory of multiple intelligences goes a longyvila explaining why the
guality of an individual’'s performance may vary afitg in different activities, rather
than reflect a single standard of performance deated by an IQ score. Semenov
(2005:107) comments that what is important is Gardnstress on the fact that a
particular intelligence cannot be conceptualisetpendently of the particular context

in which an individual happens to live, work andygland the opportunities and values
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provided by that milieu. Diessner (2008:42) supptiat as human beings, we all have
a repertoire of skills for solving different kindé problems. He argues that to better
solve a problem; we should first take in to consatien the problem itself, the context

and the cultural set up.

To add, Diessner (2008:39) holds that Gardner'srthénas led to a lot of
research by educators, some of whom are redesigheig curricular; to respond to
differing student intelligences. In fact, Gardneruiltiple intelligences is reshaping

many current assessment practices and instruction

2.5.9 Levy’s Collective Intelligence

Levy (1997:10) contends that “collective intelinge is the inevitable result of
intelligent systems which are structurally coupldgatough electronic mediation”.
Levy’'s (1997) description of collective intelligemdias much to offer educators and
students, especially in the articulation of e-l@agrand online learners. As a matter of
fact it is very important for effective comprehemsiof e-learning models. Levy
(1997:8) states that “collective intelligence” isumiversally distributed intelligence”
in which “no one knows everything, everyone knoesisthing, all knowledge resides
in humanity”. The Cartesian, “I know, thereforenh’a becomes “We know, therefore
we are”. Collective intelligence is a continuum eeped through collective
discussion, negotiation and imagination. Levy (199 points out that ICT have the
potential to “promote the construction of intellijecommunities in which our social
and cognitive potential can be mutually developed @enhanced and enable us to think
collectively rather than simply haul masses of infation around us”.

Moreover, Zembylas and Vrasidas (2005:79) postuleie“educators have the
opportunity to produce systematically the toolst thdl enable learners to construct
intelligent communities and to think as a groupatde of dealing with the continuous
transformation”. They argue that the potential aflective intelligence can be
described in terms of the development of new oraanéd individual and collective
competence, research contributions to the evolufdmowledge to promote issues of
peace and social justice, and the creation of nesigds for global education”.
Zembylas and Vrasidas (2005:80) stress that “aeatode intellects, educators and
students may empower themselves in using ICT toribeal, and to take action for

justice, peace, and equity”. They conclude that&tteping critical education means
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exploring new ways of incorporating strategies riticality such as: critical emotional
literacy, collective witnessing, and collective alligence into online activities”
(Zembylas and Vrasidas (2005:80).

2.5.10 Adult learning theory
The limitations of formal education or learning dhies and the quest for

students to become independent lifelong learners lel to the development of adult
learning theory (Andragogy). In fact, this theosyrélevant to ICTs and e-learning. In
the same light, Glickman (1985:4) views that “Knedde of how teachers can grow
as competent adults is the guiding principle faegechers in finding ways to improve
teaching and learning”. Indeed, he (Glickman, 188%rgues that “when teachers
accept common goals for students and therefore leongmt each other’s teaching,
and when supervisors work with teachers in a maooesistent with the way teachers
are expected to work with students, then and dréy does the school reach its goals”.

Two theorists/theories related to adults will becdissed below.

2.5.10.1 Jack Mezirow’s Transformative Learning Thery
Mezirow (1996:162) in Taylor (2008:1) postulatesatththis theory of

transformative learning is considered uniquely gdtiat is, grounded in human
communication, where "learning is understood as phecess of using a prior
interpretation to construe a new or revised ingtgiron of the meaning of one's
experience in order to guide future action." Notbsianding, the transformative
process depends on the frame of reference. Ta@o®8(1l) describes frames of
reference as "structures of assumptions and exmettdhat frame an individual's tacit
points of view and actions.”" On his part, Kegan9:232) notes that learning that
reflects on itself can only be accomplished throtgtmsformational education, “a
‘leading out’ from an established habit of mindii arder of mental complexity that

enables self-direction, a qualitative change in loovw knows.

Moreover, Mezirow (2000:26) describes adult edwrattas an organized
effort to assist learners who are old enough teebponsible for their acts to acquire or
enhance their understanding, skills, and dispastioHe argues that central to this
process is helping learners to critically refleat, cappropriately validate, and
effectively act on their beliefs, others’ beliefaferpretations, values, feelings, and
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ways of thinking. Taylor (2008:1) asserts that Jatdeirow was the first to introduce
the theory of adult learning in 1978. He arguegd ihdelped explain how adults
changed the way they interpreted their world. M®zi{2000:8) holds that this theory
has two kinds of learning: Instrumental and comroative. He argues that
instrumental learning focuses on learning throuagk{oriented problem solving and
determination of cause and effect relationship @btdmmunicative learning involves
learning what others mean when they communicate yat (their feelings, intentions,
needs and desires).

Also, Mcintosh (2005:5) points out that the Semirailire report, issued under
UNESCO auspices in 1972, saw education not onlyaasieans of promoting
vocational competence and economic progress batway of expanding individual
freedom and enabling people to live fulfilled livesa variety of roles. In the same
light, Siegal (1990:58) in Mezirow (2000:26) debess a liberated person as one “free
from unwarranted and undesirable control of uniiesti beliefs, unsupportable
attitudes and paucity of ability which can prevene from taking charge of her own
life.” Fostering these liberating conditions for kireg more autonomous and informed
choices and developing a sense of self-empowerigetite cardinal goal of adult
education. Mezirow (2000:54) postulates that amraunous choice is one in which
the individual is “free to act and judge indeperttieof external constraints on the
basis of her own reasoned appraisal." He expldiat dcquiring the ability to make
more autonomous choices is a process never fudlizesl. And that this process has to

do with assessing reasons supporting beliefs.

In addition, Mezirow (2000:27) points out that "thgrocess of self-
empowerment, acquiring greater control of one’s lis a liberated learner, is, of
course, always limited by social, historical, andltwral conditions."And that
"Sociologists, feminists, and ecologists have hetlpe become aware that human
beings are essentially relational.” He further ek that “our identity is formed in
webs of affiliation within a shared life world." s within the context of these
relationships, governed by existing and changingul paradigms, that we become
the persons we are. Beebe (2003:86) points out ttPresident Franklin D.
Roosevelt (1945) holds that “today we are facech wiite pre-eminent fact that, if
civilization is to survive, we must cultivate theience of human relationships-the

ability of all peoples, and of all kinds, to livegether and work together in the same
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world at peace”. Transformative learning involvésetating ourselves from forms of

thought that are no longer dependable (MezirowQZ00).

More still, Janik (2005:144) championed a “neurtdgacal” view of
transformative learning which sees learning asitiemlal, curiosity-based, discovery-
driven, and mentor-assisted’ and most effective hagher cognitive levels.
Furthermore, this neurobiological approach suggéisés transformative learning:
requires discomfort prior to discovery; is rootedstudents’ experiences, needs, and
interests; is strengthened by emotive, sensorykarabsthetic experiences; appreciates
differences in learning between males and femadesl demands that educators
acquire an understanding of a unique discours&kaodlledge base of neurobiological
systems. Janik (2007:12) points out that the stuncture actually changes during the
learning process. His findings bring into questicaditional models of learning like
behaviourism, cognitivism, constructivism and iaste offer a distinctive

neurobiological, physically based pathway to transftive learning.

To add, Taylor (2006:92) argues that a transfoneatiducator should not be
taken without considerable personal reflection gitleat although the rewards may be
great for both the teacher and the learner, it deima great deal of work, skill and
courage. This means that the teacher must be gviltirbe transformed in the process
of helping students to transform. Thus, the teacteeds to take a position that will
help him or her to develop a deeper awarenesssobrthher own mindset and how it
shape practice in order to foster change in stesd@ahnson-Bailey and Alfred, 2006 :
55). In the same light, Basseches (1984) in Mezi{2000:30) concludes that the main
goal of adult education is to help adults realizeirt potential for becoming more
liberated, socially responsible, and autonomousnéa- that is , to make more
informed choices by becoming more critically refiee in their engagements in a
given social context. Nevertheless, Mezirow (200D &ressed that, it is important to
recognize the difference between the goals of @éduxand the objectives of their
learners that they want to help them achieve. H@hasized that the curricula,
instructional methods, materials, assessment, tia@rd staff development should
address both learner objectives and this goal olt aducation. According to Mezirow

(2000:30) adult educators and learners possedsltb@ing characteristics:
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» Transformative learners, with social or organizagiochange as objectives,
become active agents of cultural change.

* Adult educators are never neutral: They are cultacaivists committed to
support and extend those canon, social practinssiutions, and systems that
foster fuller freer participation in reflective dsurse, transformative learning,
reflective action, and a greater realization ofreyefor all learners;

» Adult educators do not indoctrinate: They creatparfunities and foster norms
supporting freer, fuller participation in discoursed in democratic social and
political life;

* Adult educators may choose to work with learnerthwvhom they have a
feeling of solidarity;

» In fostering transformative learning efforts, witaunts is what the individual
learner wants to learn. This constitutes a stangpioigt for a discourse leading
to a critical reflection of assumptions and expegots underpinning the
learner’'s/educators’ tacit point of view which udince their thinking, beliefs
and actions;

» Adult educators create protected learning envirartmim which the conditions
of social democracy necessary for transformatigenieg are fostered. Central
to the goal of adult education in democratic soesets the process of helping
learners become more aware of the context of greislematic understandings
and beliefs, more critically reflective on theisamptions and those of others,
more fully and freely engaged in discourse, andenedfective in taking action

on their reflective judgments.

On the one hand, “Transformative learning” theaag Bignificant implications
for the implementation of e-learning. On the othand, e-learning has the capacity to
develop this theory of learning. Nagy (2007:2) higjts that although ICT
applications in development are both new and irstngdy central to all sectors of the
economy especially education, they are driving potidity and empowering social
and institutional transformations. It can help s to acquire their autonomy by
furthering their education while working. It alsashthe potential to give everybody
equal access to the necessary education and gaioirbecome qualified thereby
ensuring social justice in the community. It givearners the opportunity to develop

autonomous thinking. Mezirow (2000:28) views autoioos thinking as a competence
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acquired through transformative learning. Accorditgg him, “fostering greater
autonomy in thinking is both a goal and a method &dult educators.”(Mezirow,
2000:29). Worthy of note is the fact that the wfitanalysis in this theory like the
traditional theories (behaviourism, cognitivism acwhstructivism) is the individual,
with little consideration given to the role of cert and social change in the
transformative experience. This ‘overemphasis’ lma individual has been challenged

by the socio-cultural approach already discussed

2.5.10.2 Malcolm Knowles’ Theory of Adult Learning

Knowles (1990) in Noe (2002:116) identified somareteteristics of adult learners
that can be used to facilitate learning. Theseuthel

Adults have the need to know why they are learsmgething;

Adults have a need to be self-directed,;

Adults bring more work-related experiences intol#ening situation;

Adults are likely to choose to learn when theyraay to learn;

Adults, in their learning are problem — centred;

o a0k 0w NP

Adults tend to be motivated by personal factors.

Malcolm Knowles’s theory of adult learning (theooy Andragogy) can be
used as the basis for developing or sustaining edgarning program in higher
education. This theory was developed out of a rieed specific theory of how adults
learn. Noe (2002:115) pointed out clearly that medticational theories or learning
theories as well as formal educational institutiomsre developed exclusively to
educate children and youths. He further adds tledagogy, the art and science of
teaching children, dominated educational theorytwitbstanding, Pedagogy gives the
instructor major responsibility for making decissoabout learning content, method,
and evaluation. Here, students are generally seefeing passive recipients of
directions and content and bringing few experiertbas may serve as resources to the
learning environment. This has paved the way foatvighnow known as adult learning

theory.

According to Latchem (2012:9), “Adult educationsisecifically designed and
provided for those over school-leaving age who wbatever reason, have missed out
on, or have dropped out of, formal education, betill keen to learn more about
matters relevant to their needs and interests”futther explains that these kinds of
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people need basic education. Latchem (2012:9) eefiasic education as “the term
used to describe the formal, non-formal and infdree&rning that meets basic learning
needs and lays the foundation for all subsequemhileg”. Latchem propagates that
many studies have shown that basic education develowledge and skills that
translate into employment, empowerment and highariegs. He further stressed that
it can also result in reduced spread of HIV/AIDSeyention and medication of
disease, lower maternal, infant and child mortalitgproved nutrition, longer life
expectancy, increased productivity in traditionatters, and greater understanding of
democracy, human rights, governance and non-viovags of solving problems. WBI
(2007:117) concludes that Basic education provitles foundation for lifelong

learning and increases people’s capacity to assiendnd use knowledge.

On his part, Glickman (1985:44) points out thatladavelopment studies have
build on some of the findings of research on cleidri-or example studies carried out
by great psychologist like Jean Piaget. Glickm&8gt44) defines adult development
as “the study of adults’ capabilities to improveeptime”. Glickman holds that, adults
change in predictable ways according to age, iddali characteristics, and the
demands of the environment. He further statesahatmajor finding of adult research
is that cognitive, social, and language developrdees not solidify at adolescence or
early adulthood but continue throughout life. Thdyadifference is that in childhood
the changes are so remarkable. Changes in adu#sms of thinking, attitudes toward
work, social relationships are subtle and becornearcbnly after a long time. WBI
(2007:128) highlights that improving adult educatias well as upgrading the skills of
workers constitute an important issue for low-ineocountries. The use of ICT’'s and

e-learning can be useful in this respect.

However, Glickman (1985:44) states that the prilesipof development

revealed for children can equally apply to adults:

1. Common stages of growth through which all humaescapable of passing.
2. The stages are in order. That is one stage pretieeeext.
3. The rate of passage from one stage to the nexds/&nm person to person.

Another area of research in Adult development whien be applied to e-

learning is cognition, conceptual attainment ands@eality. Havighurst (1980:6) in
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Glickman (1985:45) found that there are two typdsirgelligence; one which

decreases during adulthood (fluid) whereas the rotinereases (crystallized).
According to Havighurst, fluid learning depends pmysiological and neurological
capacities which decline over time. This slows dawe abilities of adults over 30
years to handle instant and visual information (cttve reasoning). However,
crystallized learning which is based on experienotter people naturally have more
experience and knowledge to draw on in processeg imformation and solving

familiar tasks(deductive reasoning). According tack3nan, intelligence or the ability
to solve new problems becomes a slower but moretigh process with age. An
older person will not respond as quickly but cadatee more experience to

understanding new problems.

Moreover, Glickman (1985:46) defines conceptuaimation or development
as “the acquisition of symbols or abstractions #@ommodate particular events into
an integrated, larger category’. For example thacept of e-learning which is
multidimensional and based on the context. Kohlserd Turiel (1971) in Glickman
(1985:46) demonstrate a hierarchy of concepts e@ldab morality. According to
Kohlberg and Turiel, in stage three unlike in stagee and two, people learn to
empathize with others. Stage four is characterigelkarning to see oneself both apart
from and in relation to others. Kohlberg and Tur@971) in Glickman (1985:46)
assert that, concept development, as moral andatiiyed learning, “is the natural
tendency to acquire more information about oneseffe’s situation, and one’s
relationship with others before making judgmenB&rsons in the highest stage (stage
6), decide what is right or wrong according to @nsal criteria. Unfortunately,
according to Kohlberg, a majority of persons do mobve beyond stage 4,
“conventional reasoning, according to rules of atitli”. Research on adult education
and development focuses on improvement and how asohsc can apply such
knowledge to help teachers improve. Cognitive, maad conceptual development
research and theory can be used in the design raptementation of e-learning

programs for students and teachers.

To conclude, it should be noted that none of thémmries can be used
exclusively to explain all learning processes. Eawch of them makes a contribution to
the understanding of the learning processes. Legrsirategies should therefore be

selected that motivate learners, facilitate de@ggssing, build the whole person, cater
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for individual differences, promote meaningful leiag, encourage interaction,
provide feedback, facilitate contextual learning @novide support during the learning
process. Thus learner support services charaaebyethese qualities can facilitate
learning in ways that are envisaged by the thearfiésarning.

2.6 Synthesis
The chapter just ending reviewed related literaturehe possible role of ICTs
and e-learning on the learning environment. Aldohds discussed the conceptual

framework, models and the theoretical frameworkgHe study.

The next chapter will be providing a blue — pritérpon how to carry out the

investigation in the field.
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CHAPTER THREE
RESEARCH DESIGN AND METHODOLOGY

3.1 Introduction

This chapter describes procedures applied in c¢ayrgut the study. This
includes the research design, geographical locapopulation, sampling technique,
instrumentation and data analysis plan. It is resmgsfor generating information that
will determine the success of this research inhieggits projected conclusion.

3.2 Research Design: Research Approach and Research
Methods

A research design can be defined as a plan, foomktyout which is used to
acquire data relating to a given problem. Dataasessary to verify hypotheses or
answer research questions in a particular studys $tudy will involve a mixed
methodological approach. It involves the mixing gqfalitative and quantitative
approaches at many phases in the research prdoass.the initial philosophical
assumptions to the drawing up of conclusions. duges on collecting, analyzing, and
mixing quantitative and qualitative data in a segtudy or series of studies. Some
researchers called this approach to research @ulation of method”. Neuman
(2006:149) asserts that triangulation is the idel@aking at something from multiple
points of view. On his part, Gay (1996:217) defiieangulation as “the term for the
use of multiple methods, data collection strategaesl or data sources”. Elliot
(1992:82) says, “the basic principle underlying idea of triangulation is that of
collecting observations or accounts of a situatfoom a variety of angles or

perspectives and then comparing them.

Amin (2005:64) points out that the aim of triangdida is to map out or explain
fully the richness and complexity of a study froiffedent points of view and involves
the use of both quantitative and qualitative apgnoan a particular study under
investigation. According to him,” the presentation use of only qualitative or
guantitative approach often presents only a myemw of things”(Amin, 2005:63).
Jonassen (2003:364) confirm that relying exclugiva a quantitative or any single

form of research restricts researchers’ understgndf the problem. Fraenkel and
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Wallen (2000:508) postulate that the two approashesild be combined frequently in
research. The basis of using quantitative and i@k approaches in combination is
to provide a better understanding of the researohl@m than either approach alone.
This better understanding results because mixethodstoffers strengths that offset
the weaknesses of separately applied quantitatideqaalitative research methods. It
also encourages the collection of more comprehenswdence for study problems,
helps answers questions that quantitative or @uiaig methods alone cannot answer,
and reduces adversarial relationships among rdsmarand promotes collaboration.
Mixed methods encourage the use of multiple woddvilt is a practical and natural
approach to research. This research method is taigotoday because of the
complexity of problems that need to be addressadthe same light, Neuman
(2006:149) supports that the idea of looking at etting from different angles or
viewpoints improves accuracy. Qualitative and qiiaine representations are

complementary (Jonassen, 2003:364).

On the one hand, Qualitative research can be akfisea research study that
explores the quality of relationships, activitisguations or materials. According to
Fraenkel and Wallen (2000:12), a qualitative redeapproach provides a holistic
picture of what goes on in a particular situatiorsetting rather than just comparing
the effects of a particular treatment. Amin (20@):4tates that qualitative research
approach is one in which the inquirer often makeswedge claims based primarily
on constructivist perspectives (that is the mudtipieanings of individual experiences,
meanings socially and historically constructed vathintent of developing theory or
pattern) or participatory perspective (collabora}ivlhis approach has the capacity to
provide a complete picture of the role of e-leagnim the professional development of
student-teachers in Cameroon. Worthy of note isf#oe that qualitative research
sometimes provides preconditions on which quantéaesearch can be applied. Also,
gualitative research supports construction of qgtatie knowledge not available

initially. It supports the findings of quantitativesearch.

On the other hand, Quantitative research, can fieedieas a research approach
that investigate how well, how much, to what extenthow accurately different
learning, attitudes, or ideas are being develogedin (2005:55) points out that
guantitative research involves the collection ofmeucal data in order to test

hypotheses or answer questions concerning the ntustatus of the subject of the
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study. Fraenkel and Wallen (2000:212) assertgbantitative data are obtained when
the variable being studied is measured along a gbalt indicates how much of the
variable is present. They are reported in termscofes. Higher scores indicates that
more of the variable is present than do lower scoeuman (2006:151) postulates
that “quantitative researchers emphasize precissgdasuring variables and testing
hypotheses that are linked to general causal eaptars”. Quantitative approach also
supports the construction of qualitative knowledts. findings support qualitative

research. The use of this approach in this stutly iisvestigate the extent to which the
use or incorporation of e-Learning method influentiee professional development of
student teachers in Cameroon. That is, the extenthich the use of e-learning

influences practicing teachers’ communication skilechnical skills; interpersonal

skills; teachers’ attitudes towards ICT; suppodereed by ICT teachers; values and

principles suitable for learning; and challengethby teachers in the field.

This study will employ survey as well as experinantesearch (Quasi
experimental design). The use of a survey resedesign necessitates the study of a
representation sample, which will allow the reskarcto make inferences or
generalization to the population under study. Tise of survey will permit the
collection of quantitative data. Fraenkel and Wal[2000:283), points out clearly that
experimental research is one of the most poweefsgarch methodologies researchers
can use. According to them, it is the best waystaldish cause-and-effect relationship
between variables. In this case, | am going to theequasi experimental design.
Neuman (2006:256), Amin (2006:220), Fraenkel andl&ia(2000:294), holds that
guasi experimental designs do not include the disar@mlom assignment. Using this
design, the researcher relies on other techniquesduce threats to internal validity.
Amin (2006:220) points out that there are two maipes of quasi-experimental
designs: non equivalent group post-test desigaisram equivalent group pre-test-
post-test. This research is going to employ the eguivalent group pre —test — post —
test design. There will be an experimental or inegit group and a control or
comparison group. The experimental group will begtd using the method of e-
Learning while the control or comparison group wmtit be taught using e-learning.
This therefore means that in the experimental gréhugre will be the presence of e-
learning while in the control group there will beetabsence of e-learning. In the

control group, only the traditional or conventioma¢thods such as the lecture method
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will be used in the teaching-learning process. Tnaup (control group) will help me
to determine whether the integration or use ofaedimg has had an effect or influence

on the professional development of student teachers

3.3 Area of the Study

The area of study refers to the location where shisly was carried out. This
study was carried out in Cameroon. The country 0w e surface area of 475,440
square kilometres and has an ethnically and litigaisy diverse population of about
20 million with about 200 linguistic and ethnic gps (Africa Atlases: Cameroon,
2007:7, Cameroon/World bank Report,2012:32). Itbwrdered to the south by
Equatorial Guinea, Gabon and Congo; on its soutst-wele, it overlooks the vast
Atlantic Ocean; to the west by Nigeria; on its eastside by the Central African
Republic and Chad; and to the north by Lake Chaan&oon has two official
languages, English and French. The country is suidedl into ten regions (North
West Region, South West Region, West Region, lattBegion, Centre Region, South
Region, East Region, Adamawa Region, North Regiuh ear North Region). Each
region is further sub-divided into Divisions andbSDivisions. These regions are each
administered by appointed Governors in additionDigisional and Sub-divisional
officers while executive powers are conferred te Rresident of the Republic. The
economy is basically Agricultural and commonly désed as Africa in miniature or
the basket of West Africa.

The choice of the study area was first of all beeathe researcher is a
Cameroonian, born and lives in Cameroon. Secorild,multiplicity of schools in
Cameroon and the interest by so many graduatescoiting teachers especially at the
secondary, primary and nursery schools. Thirdlg great need for these young
Cameroonians aspiring to becoming teachers to eedoé necessary academic and
professional skills, attitudes and values suitalole learning in the 2% century.
Fourthly, the incessant love of electronic gaddéts computers, Internet, digital
radios, digital Televisions and hand held devidks telephones by Cameroonians
motivated the researcher to carry out this studthly, the growing interest in the
telecommunication sector by the Cameroon governntieatproject on the creation of

20,000 community tele-centres in Cameroon, theeptapn the National Optic Fiber
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Network planned to be implemented with the govemmna China. Above all the

researcher masters the area of the study and mévandity lecturer in Cameroon

Moreover, the study was carried out in Governmeg#cher Training Colleges.
Cameroon has 59 Government Teacher Training Calldgs trains teachers of basic
education located in each Sub-Division. Basic etioigas two years for Nursery and
Six years for primary school in Cameroon. The couhas eight state Universities. Of
this eight, two are Anglo-Saxon Universities (Unsigy of Buea and the newly
created University of Bamenda), four Bilingual Uersities (University of Yaounde I,
University of Yaounde Il, University of Maroua atthiversity of Dschang) and two
Francophone Universities (University of Douala &hdversity of Ngaoundere). Five
of these universities have Higher Teacher Trainimggitutions that train teachers of
secondary education in both technical and genehataion. This include the Higher
Teacher Training College Yaounde of the Universify Yaounde |, The Higher
Teacher Training College and the Higher Technicalacher Training College
Bamenda of the University of Bamenda, The Higheacher Training College Maroua
of the University of Maroua, the Higher Technica&ather Training college Douala of
the University of Douala and the Faculty of Edumatof the University of Buea that
trains both campus and distance education studémsworthy to note that the study

involves only general education institutions.

3.4  Population of the study

Amin (2005:6) defines a population as “the comptetiection (or universe) of
all the elements (units) that are of interest pagticular investigation. The population
of the study defines the limits within which thesearcher’s findings are applicable or
are generalised. Thus the population of the study made up of student-teachers in

institutions of teacher education in Cameroon.

3.4.1 Target Population

According to Amin (2004:6), a target populatiorthe population to which the
researcher ultimately wants to generalize the tesde further explains that this target
population may not be accessible to the researGlhertarget population was made up
of all the final year student-teachers and lectunerthe different Government Teacher

Training institutions in Cameroon. That is thirdayg3rd year) Student-teachers in
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teacher education schools in Cameroon. The chdifiaa year students is first of all
because of their experience in school as prospgettiachers. These are students that
have already learnt basic competencies in teaclang technology given that
educational technology is already one of the dismp taught in all schools from

nursery to tertiary education. Secondly, the redearthought that was the level that
could generate data necessary for the study.

Table 3.1 Summary Table of Target Population Accorg to Regions of

Cameroon
Region
’ 5
— "(7'-, o
2 = g e | E
) S | = o
e | 2 o | Z o < = - S |5 | §
] c 7] = 9 = £ a > S =
ke 0] © < p= o o @) @) ©
< | O wle |3 |2 |2 |2 |o | |2
G.T.T.C | 901 | 3598 | 748 1577 130p 1074 2744 2386 964 1737040
(Student- 8
teachers)
HT.T.C - 807 - 3822 - - 850 - - 86( 6339
(Student-
teachers)

Source: Ministry of Secondary Education (2013), istny of Higher Education (2013)
Sampled or Accessible Population

This is the population from which the sample wittwally be drawn (Amin,
2004:6). The accessible population was comprisestuafent-teachers and lecturers of
20 teacher training institutions and three higheacher training colleges in three

regions. This include the Centre Region, South Regfion and North West Region.
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Table 3.2 Summary Table of Accessible Populatiore(@e Region)
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G.T.T.C Nanga Eboko
G.T.T.C Ngomou
G.T.T.C Ntui
G.T.T.C Yaounde
H.T.T.C Yaounde

School

| G.T.T.C Esseka
(00}
3

N| G.T.T.C Bafia

0 5| 253 | 268| 230 168 259 220 266

N
H
~

Student

teachers

Table 3.3 Summary Table of Accessible Population West Region)
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Student | 255 | 386 262 | 412| 306| 245| 228 86D
teachers

Table 3.4 Summary Table of Accessible Populatioro(th West Region)

G.T.T.C Bamenda
G.T.T.C Mbengwi
G.T.T.C Nkambe
G.T.T.C Fundong
H.T.T.C Bamenda

G.T.T.C Kumbo

School

Student | 320 | 240 | 260 245 250 850

teachers

3.5 Sample and Sampling Technique

To obtain a representative sample for this studypuanber of sampling
techniques were employed. Firstly, purposive samgpWas used to select the target

population. The researcher sought the opinion ef dulleagues and used his own
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personal judgment to select the level and cladsashie believed would provide data
needed for the study based on their prior expeeerand knowledge of ICTs. The
researcher being a lecturer in one of the targgitinion (the Higher Teacher Training
College Yaounde) conducted an experiment on eilegrand initial professional
development of student-teachers with his studestpaat of the study. These were
third year students from four departments studyiregcourse Educational technology
(EDI 309). Of the four (4) departments, two (2) evathosen for the experimental
group and two (2) chosen for the control or congmarigroup.

Secondly, cluster sampling was applied for the ewurvThe various
regions/teacher education institutions of the cguntere considered as clusters. The
researcher wrote the names of the different regamusinstitutions respectively on a
slip of paper. The slips were then folded and pu& ibasket. The folded slips in the
basket were thoroughly shuffled. After shufflingach slip was blindly drawn. A
drawn slip was unfolded and the selected regiotiuti®on recorded. After that, the
slip was folded and put back in to the basket foother reshuffling, drawing and

recording.

However, a recorded slip drawn the second time maidaken in to account.
Instead of being recorded, it was again folded @urtdback in to the basket for another
reshuffling, drawing and recording. This procedwas repeated until the desired
number of regions and institutions was selecte@ pitocedure gave each region and
school an equal chance of being selected. Thisatiparled to the selection of eight
(8) primary Government Teacher Training Collegesmfrthree (3) regions of the
country for the study. It is also worthy to notattlall the Higher Teacher Training
Colleges in the three regions were selected forstbdy since each region had only
one. After selecting the schools with their respeclevels, the number of student-
teachers to be selected from each institution tkemgp the desired sample size was
calculated. The sample size was determined usirgjcier and Morgan’s table on
“determining sample size for research activitiektejcie and Morgan, 1970). This
number was proportional to the total number of studeachers in each school
selected.

Finally, the researcher employed the procedure ritbest above in smaller

classes (using simple random sampling) and systematdom sampling in larger
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classes visited to obtain the desired sample $iZ8@® respondents initially desired for

this study as seen in the table below.

Table 3.5 Summary Table of Sample Population acangito Region

Region School Population(N)| Sample
CENTRE HTTC Yaounde 807 133
GTTC Yaounde 266 44
GTTC Mbalmayo 253 42
GTTC Mfou 268 44
SOUTH FoED 860 142
WEST GTTC Buea 386 64
GTTC Limbe 306 51
NORTH HTTC Bambili-Bamenda 850 140
WEST GTTC Bamenda 320 53
GTTC Kumbo 240 43
GTTC Mbengwi 260 40
Total 796

3.6 Instruments for Data Collection

The main research instrument for this study wasuestipnnaire that was
carefully designed with respect to the variablesleunstudy and administered to
student-teachers in the selected schools. Theumstt consisted of nine (9) sections
(section A, B, C, D, E, F, G, H and |) designedchssess the role of e-learning on the
professional development of student-teachers ineCaom. In section A, biographical
and demographic information (school type, namecbbsl, region, gender, age, ICT
resources, qualifications, experience, frequencyCart use, type of user, and reasons
for using ICTs) was requested from the respondémtthis section, the students were
asked to indicate whether they think students taugih ICTs perform better. Section
B of the instrument sought to measure the respdisdenowledge of e-learning and
current models of teaching/learning. This secticas iurther partitioned into six (6)
sub-sections (B1, B2, B3, B4, B5, and B6) with eacib-section relating to one
indicator or model of e-learning which constituttke independent variable of the
study. A four point — Likert scale questions wasvided with 4 representing strongly
agree and 1 representing strongly disagree.



132

Also, section C of the instrument was well designedassess respondent’s
communication skills. In this section, a four — mtoscale was provided for each

statement, with 4 representing very good and lesgmting very poor.

Also, section D sought to measure the respondeaiilgty or technical skills
gained by using ICTs (Internet, computers, mobilenes). A four — point scale was
provided for each statement with 4 representingy \ggod and 1 representing very

poor.

To add, section E was designed to assess the dsmpinterpersonal skills
(interactivity) with respect to the teaching/leagpiprocess using ICTs. A four — point
scale was provided for each statement just aseirselstions above with 4 representing

very good and 1 representing very poor.

Also, section F sought to measure respondent’tuadétitowards ICTs with
respect to learning. A four — point scale was piedi for each statement with 4

representing very positive and 1 representing negative.

In addition, section G was designed to assess uppost received by ICT
teachers thanks to the penetration of ICTs in tireaulum. A four point — scale was

provided with 4 representing strongly agree anégtasenting strongly disagree.

More still, section H was designed to assess ratgran with respect to the
development of values and principles of meaningidrning using electronic
applications. A four — point scale was provided &ach statement just as in the

sections above with 4 representing very good argpfesenting very poor.

Also, with the introduction of ICTs in the curricumh, section | sought to
measure the challenges faced by respondents ifielde A four point — scale was
provided with 4 representing strongly agree andgtasenting strongly disagree.

Moreover, the questions and items were carefullyest in clear, simple and
unambiguous language so as to facilitate the relpus’ understanding and
responses. The purpose of the study was takenaartsideration before constructing
the instrument. The various competences expectéa teveloped by teachers most
especially in this era of Information and Commutia@a Technologies were
considered to be very important for this resealchhis light, the cognitive, affective
and psychomotor domains of learning were equakgriacare of in the instrument.
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Finally, the questionnaire had a short letter asklrd to the respondent. The
letter had the name of the researcher, his levaiddsity, research domain, appeal for
honest responses and an assurance of confidgnti@ie instrument ends with a
statement of appreciation to the respondent fotigyaation and the researcher’s e-

mail address and telephone number for any concerns.

3.7 Validity of the Instrument

The researcher collected content — related evidencbeck the validity of the
instrument. The first draft of the instrument (qieesnaire) was prepared by the
researcher and sent to the supervisor. The quesirenwas given along with the
objectives and research questions. A concept mgppuhnich clearly defines the
variables to be measured and a description of #mapk, was attached to the
instrument. This was to ensure that the contenthefinstrument was appropriate,

comprehensive and capable of measuring the vasiable

After reviewing the instrument, the supervisor maene corrections and
suggestions. The researcher effected the correctdod incorporated suggestions for
improvement in to the final instrument. In orderdeeck whether the questions and
items were to be understood by the participangsloa study was conducted. This was
done by administering the questionnaires to 30esttitbachers who were not part of
the sample but constituted part of the populatidter analysing the responses for the
pilot study, the researcher identified no difficedt with the participants in
understanding the questions and items. This gawe donfidence and courage to

administer the instrument to the actual sampl&efstudy.

3.8 Administration of the Instrument

The researcher began the exercise by paying atwisit the regional delegates
and institutions selected for the study. At eactiamal delegation, the researcher
presented himself to the regional delegate wha lateied an authorization letter for
research which facilitated access to the variohsdals involved in the project. In each
institution visited, the researcher reported toltbad of the institution who guided him
on how to meet the respondents. The instrumentaasnistered only in those classes

that were involved in the study.
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Also, given the importance attached to the studyhieydifferent stakeholders,
some of the lecturers made the administration efinlstrument easier by offering part
of their lecture time for the exercise. For largkasses, the researcher administered the
guestionnaires to the students systematically.arlengement of the lecture halls in to
rows and columns facilitated the administrationttté questionnaires. The sampling
interval was based on the total number of studenggach class. In some classes where
the student-teachers were not many, the reseasshmaly applied simple random

sampling in administering the questionnaires.

Finally, in all the schools visited, the questiamas were completed

immediately and handed to the researcher.

3.8.1 Questionnaire Return Rate

Table 3.6 Return Rate of Questionnaire for Studgrtchers

Region Number Distributed | Number Returned | Return Rae (%)

Centre 263 263 100
North West 276 276 100
South West 257 257 100

Total 796 796 100

Table 3.5 above shows that a total of 796 questives were administered to

student-teachers and 796 were returned giving &l@@urn rate.

3.9 EXPERIMENTATION

Purpose: The purpose of the experiment was to find out wérestudent-teachers
taught using the method of e-learning (Blended hiegy) perform better than student-

teachers taught without e-learning.

Goal or Competencies expected to be developednowledge of general culture of

ICTs in Cameroon, Usage and Creativity/Production.
Assignment Question One (Test One)ndividual Assignment Question:

In not more than one page, explain three reasons aviprospective professional

teacher should study educational technology.

Assignment Question Two (Test Two)Group Assignment Question:
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Construct one instructional media (material) ortfplan from one of the
following domains:

» Visual Media

» Audio Media

» Audio-Visual Media

» Multimedia

. Describe how it can be used in teaching a speaiincept or topic in your field

of study

Resources or Materials: The following requirements were very essential tioe

success of the study:

>

>

>

vV V VYV VvV V V

>

the right study environment;
Internet access;
Online Learning Platform (Kibinkiri, 2014)

Individual and group Email addresses (compulsoryalbthe students in the

experimental group);

Digital Camera;

Video Projector;

Telephone;

Classroom for tutorials (face-to-face lessons); and
Programme guide.

Participants/learning communityStudent-teachers, the researcher and the
platform.

Moderator/Web ManageResearcher (e-mail: kibinkirieric@yahoo.com)

Design: The study was conducted using the quasi-experahelgsign. It employed

the non equivalent group pre — test — post — tesigd. In this design, the subjects for

the study were not randomly selected. Also, subjeatre assigned to two groups

(experimental and control groups) without any randgelection. To establish if the

two groups were initially different on the outcomeasure, the two groups were pre-

tested. After that, the treatment was given to ahthe groups (experimental group).

At the end of the treatment, a post-test was gieethe two groups. This designed was
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applied because the study focused more on the afaweint of competences which
could be evaluated at the beginning and at the t&imop stage of the experiment. It is
worthy to note that some observation (participaogenvation) was involved in this
study given that the researcher worked closely Wighdifferent groups as facilitator.
As a matter of fact, this involvement in the stindyped the researcher to collect some
data of qualitative nature. The type of e-learrexgerimented waBlended learning
(combination of ‘face-to-face’ lessons and onlimarhing). Also, the study was
underpinned by the Competence-Based Approach s$yromgommended by the

Ministries of education in Cameroon.

3.9.1 Area of the Study
This experiment was carried out in the Higher Teachraining College

(H.T.T.C), University of Yaounde | in Cameroon. HI'IC Yaounde is a bilingual
institution with English and French as the mainoidl Languages used for instruction.
It is commonly called E.N.S (Ecole Nomale SuperidarYaounde). The institution
has about 4745 students partitioned in fourteen departments and seventeen (17)
series (University of Yaounde I, 2012:78). The ichoof this study area was
sanctioned first of all by the fact that the ingittn has the basic infrastructure

necessary for the research.

3.9.2 Description of Programme/Guide: The course EICB09

The programme on Educational Technology (EDI309 hased on three main
competences expected to be developed. This incKidewvledge of general culture of
ICTs in Cameroon, Usage and Creativity/Productionhe aforementioned
competences expected to be developed were groupsel modules. Each module
was accompanied with Feedback (formative and sumenavaluation), remediation
and reinforcement. The modules were carefully desigoy the researcher to suite the
objectives of the course and the research. Eadhounmodule ended with sample
guestions which gave students the opportunity Besss themselves and their work
(peer evaluation). Student-teachers were expdotel@velop competences according
to their abilities. In this respect, the programioek in to consideration the aspect of
individual differences given that not every studerwuld achieve the same
competences at the same time. The programme veagndd on the premise that the

initial professional development of teachers wasy vienportant for teaching and
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learning with ICTs in the later years. Worthy ofteds the fact that the design of the
programme took into account the needs and expectathat the institution has in
respect to training. The course was designed iy tat students could acquire the
knowledge and skills needed for effective teaclaind learning in the field.

However, the course was subdivided into fourteet) (Inits covering all the
fourteen (14) weeks of the first semester. Each had duration of two hours of
tutoring each week in school (face-to-face meetifige course sought to introduce to
student-teachers modern methods of teaching amdingawith ICTs which include:
Direct teaching, indirect teaching, discoveringriéag, Asynchronous collaborative
learning, problem-based learning, Asynchronous meepeal learning, self-directed
learning, blended learning, synchronous, and asgnclus learning. Also, the course
was designed to identify some technical skills ekge to be developed by student-
teachers. For example emailing, blogging, sociatworking, Uploading and
Downloading, mastery of basic computer programs Vilord, excel and power point,
Curriculum mapping (the breaking up of the curncnl into sections that can be
assigned and assessed), reading skills, typingarels, Problem solving, critical or

creative thinking

Moreover, the course was planned to develop effieatommunication skills
such as emailing (sending and reception of e-mailg3e of telephone,
teleconferencing, group communication or discussidace-to-face communications,

web publishing, speaking, listening and writingllski

In the same light, the course was designed to dpvehterpersonal
skills/interactivity between student-teachers, stud and lecturers, students and the
learning content, students and community resourtiesvas expected to involve
students in ICT based curriculum design, systemkihg, curriculum planning,
curriculum implementation and curriculum evaluatitiralso sought to develop values
and principles suitable for learning in the 21gttaey, for example, personal values,
group values and principles. Group values includ&ghctuality, general good (goal

beyond oneself), sharing/collaboration, empathg, r@spect of rights.

Personal values included: hard work, integrity, Hitynand confidence, being
responsible and having self-control.
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In addition, the course was designed to find oatkimd of attitudes developed
by student-teachers with ICT that can be suitatMdearning in the 21st century. For
example, continuous learning with ICTs, interestigarning, self-directed learning,
believing in the potentials of ICTs in learningdaresearch, capacity building, direct
assistance, and group development. Also, with titeoduction of ICTs in the
curriculum, the course sought to find out the @rajles faced by student-teachers with
respect to ICTs and learning. Finally, the courmgyht to find out the support received
by ICT teachers thanks to the penetration of IGiTthe curriculum.

3.9.3 Description of Experiment

The experiment was carried out with two differerdgugps of students studying
the course EDI 309 (Educational Technology). Edanat Technology (EDI 309) is a
course offered from the department of Science afcation to all level three students
in all the departments of Higher Teacher Trainirgl€gje Yaounde. The first group
was a combined class that was made up of leved tsiiedents studying German and
Spanish as foreign languages respectively in theari®@ent of foreign languages
registered for the aforementioned course. This groonstituted the experimental
group. The second group was also a combined dia$smMas made up of level three
students studying Chemistry and Physics as teachubgects and registered for the
course EDI 309. This group constituted the corgroup. In the experimental group,
student-teachers were given access to an electygaiform (Yahoogroup). The
Blended learning mode or approach (combinationaggfto-face and Internet-based
learning) was adopted in teaching and learningthirgroup, student-teachers had the
opportunity to meet ‘face-to-face’ with the lectuduring normal class time once a
week and to continue learning in the Yahoogroupwelieer, students in the control
group had no access to an electronic platform groep. The only opportunity they
had was to be taught in the classroom followingfhee-to-face’ approach. Therefore,
in the experimental group, there was the presehaele@arning while in the control
group there was no e-learning. In the control grooply the traditional or
conventional methods such as the lecture methadpdstration and discussion were
used in the teaching-learning process. This greaptfol group) helped the researcher
to determine whether the integration or use ofaedimg had an effect or influence on

the initial professional development of studenthess.
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Moreover, in the experiment, the independent végialas e-learning which
created conditions for learning while the dependemiable was student-teachers
professional development. The independent variat#dates learning conditions such
as: asynchronous collaborative learning; compusset direct instruction; internet-
based problem solving; asynchronous experientiaknlag; and online content
representation. The dependent variable includesnuanication skills; technical skills
gained by using ICTs; interpersonal skills; teashattitudes towards ICT; support
received by ICT teachers; values and principletablé for learning; and challenges

faced by teachers in the field.

3.9.4 Experimental Group

First of all, the researcher created a Communicatiaovironment or platform
called espalledi309 thanks to yahoogroup. ‘esp@@a] refers to Spanish and German
Student-teachers taking the course EDI 309. Segpstlldents were asked to create e-
mail addresses and send to the researcher throligh they can receive invitations to
join the learning platform. The class agreed tha &ctivity will carry two points on
continuous assessment. Thirdly, the students imstaucted on how to join the group
by accepting invitations that were sent into tled&ctronic mail boxes (Inbox). A time
limit was fixed for that activity. Eventually alhé students received invitations and
joined the platform. The learning platform or commity included the yahoogroup, the
students and the researcher. The goals and rules riespected were agreed by all the
members. For example members agreed not to sevatgsimails or discuss private
issues in the platform, to respect one anothehéngroup and focus on building an
atmosphere of trust. Also the roles of members wbzarly defined as the class was
subdivided into 10 groups. The groups were fornmmiing to the class size and the
order of names in the class list. Each group waeebed to appoint a coordinator, a
secretary and a disciplinarian. The duty of therdo@ator was to ensure that the group
work was accomplished and that all the members aetige. The secretary ensured
that all the assignments were typed and sent tpldterm. The secretary was also the
one to present the work to the class after prodoctrhe disciplinarian ensured that
there was total discipline in the group. All themizers were expected to be proactive

especially in the conception, design and produatifatheir didactic material.
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The presence of a study guide gave an orientatiothé student-teacher,
encouraging discovery learning and decreasing mggltal difficulties. The
presence of the online platform gave an orientatewards self learning, discussion
with classmates and the researcher (collaboragiaening) when studying a module.
The system offered students the opportunity toudisdheir autonomously acquired

knowledge with friends and with the teacher.
The Online learning platform gave students a nurebeossibilities:

» to interact with the researcher (one-to-one messagghange, individual
guestion and answer exchange)

» to discuss problems arising in individual and gragpvities with friends and
the teacher;

» to communicate with friends in order to carry owllaborative activities (
discussions).

These possibilities were designed to increaseliiyi in learning strategies,
promote innovative learning methods, and encoucaggtivity and the development of
professional skills and values, the developmengroiup work skills and use of the
network for sharing information and knowledge. Afesssessment of individual and
group work, the students and the teacher orgamsmegp discussion in class about the
work done. The discussions were done ‘face-to faice’the classroom and
asynchronously online. After the discussion, stisletontinued working in their
respective groups. Specific corrections and comsneete posted to the platform. The
researcher also posted comments and questions bhgk&ddents to the platform for
students to propose solutions. At each level, twearcher intervened to solicit
participation and to moderate the discussion asd @l conclude it. The teacher acted
as moderator on-and-offline. The units were congplett home or in school. Students
who did not have Internet at home in the experiaegtoup, had the opportunity to
carry out their studies and assignments in schookghe school had wireless Internet

connection.

3.9.5 Control Group

Unlike in the Experimental group, student-teachierthe control group had no
access to an electronic platform. They receivedr tlessons in the mode all the

student-teachers are used to (face-to-face). b dhoup, the lecture, demonstration
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and illustration methods dominated in most of teesbns. That is conventional
methods of teaching and learning. However bothgsdallowed the same programme
with similar activities taking into account the deseand expectations of the student-
teachers, the expectations of the course and $tieuition. The course was taught in a
way that students could acquire basic knowledge skills needed for effective
teaching and learning in the field (Basic educgtiobatchem (2012:9) defines basic
education as “the term used to describe the fornal;formal and informal learning
that meets basic learning needs and lays the foiondgor all subsequent learning.
WBI (2007:117) argues that “basic education providiee foundation for lifelong
learning and increases people’s capacity to assiendnd use knowledge.” As a matter
of fact, basic education develops knowledge anlisgkiat translate into employment,

empowerment and higher earnings.

3.9.6 Evaluation
Both formative and summative evaluations were u§@dmative evaluation
was considered to be the First Test. The elemdrdt ¢onstituted the first test

included:

» creation of emails;

» Online/offline registration and feedback;

» participation;

» attendance;

» respect of instructions and deadlines; (10 marks)
Assignment: For the assignment question, students were askeexptain three
reasons why a prospective professional teacherlgsbudy educational technology.
(10 Marks) The total score for the first test was@arks (10 marks X 2).

Summative evaluation was based on the final grougpdyztion (design,

presentation and description). Like formative eatitan, it was marked on a total of 20

marks.

Finally the group assignments, production and teswere uploaded in the
platform for students to consult at their convehm@mfor further learning.
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3.10 Method of Data Analysis

In this study, data analysis involved a combinadistical tool used to analyze
data obtained from the experiment and the survBgth descriptive and inferential
statistics were used to analyze the responses eofstirdent-teachers. Concerning
descriptive statistics, tables, percentages, chisliean, Standard Deviation were used.
For inferential statistics, the student t-test, AWK Pearson Product Moment
Correlation Coefficient and Stepwise Multiple Reggien Analysis were applied. The
techniqgue adopted for data analysis was in relatmnthe specific phases and
methodologies used in this study. The analysguaititative data involved two major

steps:

1. Preparation stage: Here, data was logged intodhepuater and analyzed using
the Statistical Package for Social Sciences (SR8Sjon 20. This statistical
package is designed to analyze, display and tremsflata collected from the
field.

2. Organization Stage: At this stage data organizatieas developed and
documented into a database structure that intebrdite various measures

presented in the data.

It is worthy to note that the experimental phaséhdf study, generated data in
terms of scores (student-teachers’ results). Detbeei univariate and bivariate
statistics, graphical analysis which describedlibsic features of the analyzed data,
were used to examine the quantitative aspects efddta. The use of descriptive
statistics to analyze the responses of the respisideas to answer questions about
how participants viewed issues within a given cenend helps readers to have an
idea of the typical values in the data and howehearied. It was also used to help
readers of this work construct a metal picturehef telationship between the data and

the phenomena under study.

The survey as already seen used a questionnatreaisecarefully designed for
student-teachers as the main instrument for dali@cton. This instrument was
administered in the various schools that constitiite sample of the study. It is also
important to note that this phase of the study geed quantitative data. The data

obtained from the 4-point Likert scale questionstted survey were analyzed using
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SPSS software. Frequency distribution tables, diatas, charts and graphs were
used to describe socio-demographic data and nailtigfiables such as standardized
test scores. Measures of central tendencies wildiBons were used to determine and
describe the median of sets of values of the detarequired this approach. Trochim
& Donnelly (2007: 266) defines the central tendentw distribution as “an estimate

of the centre of a distribution of value”. Also, iRgs, which are measures of
dispersion in a frequency distribution, were alsedito describe the variability of data
values. Generally, this was to help readers ofwluisk to construct a mental picture of

the relationship between the data and the phenoonaer study.

3.10.1 Data Representation

Trochim and Donnelly (2007:183) points out that tise of graphic displays is
“particularly valuable in making the logic of mixedethod design explicit”. In this
perspective, Tufte (2006:83) affirm that most oé ttechniques used for displaying
evidence are inherently multimodal; bringing verhasual, and quantitative elements
together. In so doing, a variety of charts, graphd figures were used to represent
guantitative data analysis. The researcher alsd tad#es to report results related to
the research questions. According to Creswell datblark (2007:135), these visual
forms depict the trends and distributions of theéadand allow readers to better

understand the quantitative results of the studysanmmarized form.

3.10.2 Bivariate Descriptive Statistics
A frequent goal in data analysis is to efficiendgscribe and measure the
strength of relationships between variables (Ar2005:368). In this regard, bivariate

descriptive statistics describes such relationships

3.10.3 The Student t-test and One way ANOVA

The experiment was conducted with two independemtigs that necessitated
the use of the student t-test to compare the axjeatial effect between the two groups.
Equally, the t-test and the one way-ANOVA were usedetermine the variability of
the marks of student-teachers by personal or sbmmegraphic characteristics
(gender, age, fields of study). We also condutiied-test and the one way-ANOVA
to determine the variability of professional deystent of student teachers by
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personal characteristics (gender, age, school ayf@nded, region of origin amongst

others).

3.10.4 Correlation

The Correlation Coefficient was used to test oweaech hypotheses. The
purpose was to measure the degree of associatimedre the independent variables in
our research hypotheses and professional develdpohetudent-teachers, symbolize
by the correlation coefficient. The correlation ffimgent is a simple descriptive
statistic that measures the strength of the limekationship between two variables
(Amin, 2005:378). The value of the correlation dmeént r ranges from -1 for a
perfect negative correlation, to +1 for a perfeosipve correlation. The degree of
association between two variables is describedhbycoefficient of correlation, which
indicates the strength of this association. In ptdedetermine existing relationships
between two variables, we used the Pearson’s reation Coefficient because the
purpose of this study was to predict the dependantble from the independent
variable (Amin, 2005:379). In so doing, the Peargonduct Moment Correlation
coefficient was used because the data in this stuelye parametric. That is, its
interpretation depends on the population fittingpaameterized distribution. Also,
parametric statistics was used because it enaddesnrchers to make generalization of

their results to a larger population.

Formula:

_ n(zxy )-(zx)=Y)

. \/[”(ZX 2)- (=x )Z}[”(ZYZ)‘ (ZY)Z}

Where:
- n =number of paired observations;
- 2XY =sum of cross products of X and Y;
- XX andXY are sums of the X and Y scores respectively;
- IX?=sum of all the squared values of the X scores;
- 2Y?=sum of all the squared Y scores;

- (=X)?=sum of all X scores, this sum squared;
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- (=Y)?=sum of all Y scores, this sum squared.

3.10.5 Interpreting the Pearson’s Product Moment Caelation
Coefficient

The usefulness of the correlation depends on z&s and significance (Amin,
2005:381). If r reliably differs from 0.00, thervalue is statistically significant. It does
not result or occur by chance. Therefore, if thenesavariables were measured on
another set of similar subjects, a similar r-valweuld result. If r achieves
significance, it is possible to conclude that temtionship between the two variables
was not due to chance. According to Muijs (2004 size or magnitude of any

correlation is described as follows:

Table 3.7 Description of Correlation Values

Correlation value Interpretation
0.00t0 0.10 Weak
0.11to 0.29 Low

0.30 to 0.59 Modest

0.60 to 0.79 Moderate
0.80t0 0.89 Strong

0.90 to 1.00 Very strong

On the other hand, it is important to note thatredation does not imply
causation. In this regard, just because one variaates to another variable does not
mean that changes in one cause changes in the Gnese-and-effect may be present,
but correlation does not prove cause (FraenkeMdallien, 2000:10). In this study, the
researcher was not interested in verifying if tiseusrence of one variable caused or
increased the occurrence of the other variable. rékearcher was only interested in

determining the strength of the correlation betwihenvariables.

3.10.6 Coefficient of Determination (f)
The relationship between two variables can be sgmted by the overlap of
two circles representing each variable as in trguréi below. If the circles do not

overlap, no relationship exists. The area of oyergpresents the amount of variance
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in the dependent (y-variable) than can be explaimedhe independent (x-variable).

The area of overlap is called the proportion of owmn variance, calculated as r2*100

2
rxy

Figure 3.1 Relationship between two variables X #nd

3.10.7 Multiple regression analysis

In order to gain a full understanding of the natof@rofessional development
of student- teachers in Cameroon, it was necegsaproceed with a more refine
statistical tool (Stepwise multiple regression gsig) to see which of our variables
emerge as the best predictor for the professioeakldpment of student teachers.
Multiple regression deals with the use of many mmted variables to predict a criterion
variable (Amin, 2005:405). Correlation and regressanalysis are related in the sense
that both deal with relationships among variabMsither regression nor correlation
analyses can be interpreted as establishing cangseffect relationships. They can
indicate only how or to what extent variables assoaiated with each other. The
correlation coefficient measures only the degrediredar association between two
variables. Conclusions about cause-and-effectioekstiip are based on the judgment

of the analyst.

Y=Lyt BX+ B, Xt + B X tE
Where:

- Y is the estimated value of y;
- Po=the regression constant;

- P1=the unstandardised regression coefficients;
- e =the error term.
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Hypotheses/ Variables of the Stud Test Statistics Measuremersicale | Questionnaire item
Research Independent Variablg  Dependent Variable Indicabbrs
Question Dependent Variable
1 Computer-Based Professional Communication skills r’ Section C (8items)
Direct Instruction development of Modalities Nominal
(B1) student-teachers - Very Good
- Good
Modalities - Poor
- Strongly - Very Poor
Agree
- Agree
- Disagree
- Strongly
Disagree Technical Skills
2 Asynchronous Professional Gained r’ Nominal Section D (10items
Experiential Learning| development of - Very Good
(B2) student-teachers - Good
- Poor
Modalities - Very Poor
- Strongly
Agree
- Agree
- Disagree
- Strongly Interpersonal
Disagree Skills/Interactivity
3 Asynchronous Professional Gained r’ Nominal Section E (4items)

collaborative learning
(B3)

Modalities
- Strongly
Agree
- Agree
- Disagree

development of
student-teachers

- Strongly

- Very Good
- Good
- Poor
- Very Poor

Teachers’ attitudes
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Disagree

Internet-based
problem solving(B4)

Modalities
- Strongly
Agree
- Agree
- Disagree
- Strongly
Disagree

Professional
development of
student-teachers

Online content
representation(B5)

Modalities
- Strongly
Agree
- Agree
- Disagree
- Strongly
Disagree

Professional
development of
student-teachers

Asynchronous
collaborative
learning(B3)

Modalities
- Strongly
Agree
- Agree
- Disagree
- Strongly
Disagree

Professional
development of
student-teachers

e-learning

Modalities
-Positive views
-Negative views

Professional
development of
student-teachers

towards learning with
ICTs
Modalities
- Very
Positive
- Positive
- Negative
- Very
Negative

Support received by
ICT teachers
Modalities
- Very
Positive
- Positive
- Negative
- Very
Negative

Development of
values and principles
Modalities
- Very
Positive
- Positive
- Negative
- Very
Negative

Performance:

e Nominal Section F (9items)
r° Nominal Section G (10items
r’ Nominal Section H (10items

Student t-test
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e-learning

Professional
development of
student-teachers

- Results (scores)

Challenges faced by
teachers
Modalities
- Strongly
Agree
- Agree
- Disagree
- Strongly
Disagree

Section | (11litems)
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3.11 Synthesis
This chapter has examined the research design,oatb& study, population,

sampling and sampling technique, instrumentatiahraathod of data analysis.

The next chapter will present and analyse the datkected from the field.
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CHAPTER FOUR
DATA PRESENTATION AND ANALYSIS

4.1  Introduction
This chapter presents the findings of the studytal@allected from the field

was analyzed using both descriptive and inferestitistics as already mentioned in
the previous chapter. A combined statistical toaswised to analyze data obtained
from the experiment and the survey. For descripstadistics, percentages, tables,
charts and graphs amongst others were used whilaféyential statistics; the student
t-test, ANOVA, Pearson Product Moment Correlatiooefiicient and Stepwise
Multiple Regression Analysis were applied. Howewube first part of this chapter,
presents findings of the experiment conducted whiéesecond part presents results of

the survey.

4.2  Findings of the Experiment
4.2.1 Description of Demographic Information

Table 4.1 Description of Sample in Relation to Gemd

Gender] Frequency | Percentage (%)| Valid Percentage (%) | Cumulative Percentage (%)l

Female| 71 37.2 37.2 37.2
valid Male 120 62.8 62.8 100.0
Total 191 100.0 100.0

Percentage

Female Male

Gender

Figure 4.1 Bar chart representation of Student-tesxs in terms of Gender
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The Bar chart above shows that of the 191 studsEdhiers that participated in
the experiment, 71 were made up of females scaipgrcentage of (37.2 %) while
120 were males scoring a percentage of (62.8 %% Means that the male student-

teachers dominated in the experiment.

Table 4.2 Description of Sample in relation to Feebr Area of Study

Area of Study Frequency | Percentage (%) | Cumulative Percentage (%)
PHYSICS (PHYS) 68 35.6 35.6
CHEMISTRY (CHEM) 67 35.1 70.7
Valid GERMAN (GEM) 25 13.1 83.8
SPANISH (SPAN) 31 16.2 100.0
Total 191 100.0
BrHYs
B cHEM
1 GEM
B =sran

Figure 4.2 Pie chart representation of Field of &twf Student-teachers

The Pie chart indicates that a total of 68 studeathers from the department
of Physics took part in the experiment scoring ecgetage of 35.6% while a total of
67 student-teachers from the department of Chemiptarticipated scoring a
percentage of 35.1%. The Pie chart also show thaitad of 25 student-teachers
studying German took part in the experiment (13.1fk)le a total of 31 student-
teachers studying Spanish (16.2%) participateterstudy.
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Group Frequency | Percentage (%)| Valid Percentage (%)| Cumulative Percent (%)
Experimental Grouf 56 29.3 29.3 29.3
valig Control Group 135 70.7 70.7 100.0
Total 191 100.0 100.0

Percentage

Experimental Group

Control Group

Group

Figure 4.3 Bar chart representation of Group of &nt-Teachers

The Bar chart above shows that there were 56 stddaohers in the

experimental group (GE) scoring a percentage 08%9while 135 student-teachers
constituted the control group (GC) scoring a petags of 70.7%. The figures clearly

show that there were many student-teachers indh&a group as compared to the

experimental group.

4.3

Table 4.4

Description of sample with respect to Performare

First Test Marks

Second Test Marks

First and Second test

Observations
Missing
Mean

Std. Deviation

191
0
14.4607
1.92416

191
0
14.7801
1.57741

191
0
14.6204
1.57067

Description of the sample using Means &idndard Deviations
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The table shows that 191 student-teachers satrithéfirst and second test
without any absences recorded respectively. Tetkist recorded the lowest Mean of
14.46 with a Standard Deviation of 1.92 while teemd test recorded the highest
Mean of 14.78 with a Standard Deviation of 1.58tBthe first and the second test
gave a Mean of 14.62 and a Standard Deviation5af 1.

30
Mean =14 46
St Dev. =1.924
M=1%91

Frequency

00 1000 1200 1400 1600 1800 2000
Marks for first test

Figure 4.4 Histogram showing the distribution ofnkg(results) for the First
Test

From the Histogram, we notice that in the first,tése results or marks of the
student-teachers were close to the Mean (14.46)oas$ of the student-teachers scored

between 12 points and 16 points on an overall sa?® points.
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Frequency
7

12.00 14.00 16.00

18.00

Marks for second test
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Mean = 1478
St Dev. =1 577
M="181

Figure 4.5 Histogram showing the distribution ofnke(results) for the Second

Test

The Histogram indicates that in the second ted, rttarks of the student-

teachers were closer to the Mean (14.78) as compardhe first test. Also, the

Histogram shows a marked increased in results guha second test as most of the

student-teachers scored above the Mean.

40— Age

Frequency

15.00 20.00 25.00 30.00

Age

!
35.00

T
40.00

Mean = 23 .85
Std. Dev. = 2.953
Mo=191

Figure 4.6 Histogram showing the distribution ofmkgaccording to Age for

the First Test
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From the Histogram above, we see that most of thdest-teachers who
participated in the experiment during the first tesre between the ages of 20 and 25
years. The Mean (M) with respect to the ages ofstndent-teachers in the first test
was 23.85 and a standard deviation (SD) of 2.95e Mean of 23.85 with a standard
deviation of 2.95 is indicative of the fact thaetages of the student-teachers did not

have a significant effect on the outcome of thelltesn the first test.

407 Mean = 24 85
Std. Dev. = 2.953
M= 191
30— B
= ™
[ ]
=
@
o |
o 20—
ar
| .
L.
10
[

|| T I I ] T
15.00 20.00 25.00 30.00 35.00 40.00

Age

Figure 4.7 Histogram showing the distribution ofnkeaccording to Age for
the Second Test

The Histogram shows that most of the student-teaciwbo took part in the
experiment during the second test were betweemgls of 20 and 25 as in the first
test. However, the Mean in the second test slightlyeased to 24.85 with a Standard
Deviation of 2.95. The slight difference betweer tiean of 23.85 in the first test
with a standard deviation of 2.95 and the Mean482 with a standard deviation of
2.95 in the second test is indicative of the fhet the ages of the student-teachers did
not have a significant influence on the outcomethef results in both the first and

second tests respectively.
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Age | Frequency | Percentage (%) | Valid Percentage (%) | Cumulative Percentage (%)
<25yrs 129 67.5 67.5 67.5
25-29 yrs 55 28.8 28.8 96.3
valid o9 yrs 7 3.7 37 100.0

Total 191 100.0 100.0
- =0 YIS
E25-29 yrs
=29 yrs

Figure 4.8 Pie chart representation of Age of Stideachers

The Pie chart points out that 67% of the studeattiers who participated in

the experiment were below 25 years. It also shdwas 28.8% of them were between

the ages of 25 and 30 years. Of the 191 studeat¢es that were involved in the

experiment, only 3.7% were above 29 years.

4.4
T-Test

First Test

Table 4.6 Description of Marks (Results) in relatido Gender for the First

Test
Gender N Mean Std. Deviation Std. Error Mean
Female 71 14.8310 1.72987 .20530
Marks for first test
Male 120 14.2417 2.00523 .18305
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Table 4.6.1 Independent Sample Test

Levene's Test t-test for Equality of Means
for Equality of
Variances
F Sig. T df Sig. (2- Mean Std. Error
tailed) | Difference| Difference
Equal variances
Marks 0.520| 0.472 | 2.063 189 0.040 0.58932 0.28566
assumed
for first
Equal variances not
test 2.143 | 164.417| 0.034 0.58932 0.27505
assumed

From the independent sample test, we notice thaheraverage, the reported
variability of the marks in the first test was digrantly higher for female student-
teachers (M = 14.8310, SD = 1.729) than for maldestt-teachers (M = 14.241, SD =
2.005), t (191) = 2.063, p < 0.05, r = 0.14. The=e2f the estimated effect reveals that
the difference in performance in the first testatee by gender was small and thus

representing an important consideration.

One-way

Table 4.7 Description of Marks in relation to Ageifthe First Test

Age N Mean Std. Deviation Std. Error
<25yrs 129 14.7016 1.93298 0.17019
25-29 yrs 55 14.0545 1.88972 0.25481
>29yrs 7 13.2143 0.90633 0.34256
Total 191 14.4607 1.92416 0.13923

From the above table, we deduce that there wasaa difference in the Means
of the various age groups. That is, below 25 ysaosed a Mean of 14.70; between 25
and 29 years scored a Mean of 14.05 and above &% geored a Mean of 13.21.
However, the main issue at this level was to fint @r test whether this difference in

age group was significant.
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Table 4.7.1 Test of Homogeneity of Variances fawstitest Marks

Levene Statistic dfl df2 Sig.

2.659 2 188 0.073

Table 4.7.2 ANOVA for First Test Marks

Sum of Squares df Mean Square F Sig.
Between Groups 27.431 2 13.715 3.814 0.024
Within Groups 676.025 188 3.596
Total 703.455 190

The analysis of variance as shown in the tablevealveveals that the age
group or category had a significant influence oe pherformance of the student-
teachers in the first test, F (2, 188) = 3.814 @.05,0=0.17. This means that about
17% of the results can be explained by the aggoatef the student-teachers.

One-way

Table 4.8 Description of Marks in relation to Fieldf Study for the First

Test
Field of N Mean Std. Deviation Std. Error
study
PHYS 68 14.1838 2.15778 0.26167
CHEM 67 14.0672 1.58806 0.19401
GEM 25 16.0000 1.68325 0.33665
SPAN 31 14.6774 1.64088 0.29471
Total 191 14.4607 1.92416 0.13923

As evident in the table above, there were diffeesnen the Means and
Standard Deviations of the various study fields eoxsequently the different groups.
For example Physics (PHYS) with a sample of 68 esttxtieachers scored a Mean of
14.18 with a Standard Deviation of 2.16. On theepthand, German (GEM) with a
sample of 25 student-teachers scored a Mean oD Mith a Standard Deviation of
1.68. Nevertheless, the main issue at this level weest whether the difference was

significant between the different areas of study
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Table 4.8.1 Test of Homogeneity of Variances fardt Marks

Levene Statistic fl df2 Sig.
1.956 3 187 0.122
Table 4.8.2 ANOVA for First Test Marks
Sum of Squares Df Mean Square F Sig.
Between Groups 76.281 3 25.427 7.581 0.000
Within Groups 627.174 187 3.354
Total 703.455 190

The analysis above shows that the field of studydaignificant influence on
the performance of the student-teachers in thetést, F (2, 188) = 7.581, p < 0.001,
®=0.30. Thus, about 30% of the results can be axpiaby the field of study of the

student-teachers.

T-Test

Table 4.9 Description of Marks in relation to Groujor the First Test

Group N Mean | Std. Deviation | Std. Error Mean
Experimental Group 56 | 15.2679 1.77345 0.23699
Marks for first test
Control Group 135 | 14.1259 1.89039 0.16270

Table 4.9.1 Independent Samples Test

Levene's Test fo t-test for Equality of Means
Equality of
Variances
F Sig. T df Sig. (2- Mean Std. Error
tailed) Difference | Difference
Equal variances
0.006| 0.940 | 3.869 189 0.000 1.14193 0.29519
Marks for assumed
firsttest Equal variances
3.972( 109.115( 0.000 1.14193 0.28746
not assumed

From the independent samples test, we noticedth#ie average, the reported
variability of the marks was significantly higheorfthe Experimental Group (M =
15.267, SD = 1.773) than for the Control Group (M4:125, SD = 1.890), t (191) =
3.869, p < 0.001, r = 0.27. The estimated sizdefeffect indicates that the difference
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in performance in the first test created by grougswmall and thus representing a

substantial effect.

45 Second Test

T-Test

Table 4.10 Description of Marks in relation to Geadfor the Second Test

Gender N Mean Std. Deviation Std. Error Mean

Female 71 15.2817 1.61407 0.19156
Marks for second test

Male 120 14.4833 1.48371 0.13544

Table 4.11 Independent Samples Test

Levene's Test fo t-test for Equality of Means
Equality of
Variances
F Sig. T df Sig. (2- Mean Std. Error
tailed) | Difference | Difference
Equal varianceg
0.121]| 0.728 3.478 189 0.001 0.79836 0.22957
Marks for assumed
second tes Equal varianceq
3.403 | 137.302 | 0.001 0.79836 | 0.23460
not assumed

The results of the second test indicate that on aherage, the reported
variability of the marks was significantly higheorffemale student-teachers (M =
15.281, SD = 1.614) than for male student-teactMrs 14.125, SD = 1.483), t (191)
= 3.478, p < 0.001, r = 0.2453. The estimated sizéhe effect indicates that the
difference in performance in the second test cdeéte gender was small and thus

represents a substantial effect.

One-way

Table 4.12 Description of Marks in relation to Ader the Second Test

Age N Mean Std. Deviation Std. Error
<25yrs 129 14.8527 1.58164 0.13926
25-29 yrs 55 14.6364 1.55592 0.20980
> 29 yrs 7 145714 1.81265 0.68512
Total 191 14.7801 1.57741 0.11414
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The table shows that there were differences in Means and Standard
Deviations in the various age groups. For exampée age group below 25 with a
frequency of 129 student-teachers scored a Medd.86 and a Standard Deviation of
1.58. Also, the age group between 25 and 29 saiddan of 14.64 and a Standard
Deviation of 1.81. However, the main issue at tleigel was to test whether the

difference was significant between the differerg ggoups.

Table 4.12.1 Test of Homogeneity of Variances fac8nd Test Marks

Levene Statistic dfl df2 Sig.
0.198 2 188 0.820

Table 4.12.2 ANOVA for Second Test Marks

Sum of Squares df Mean Square F Sig.
Between Group9 2.121 2 1.061 0.424 0.655
Within Groups 470.643 188 2.503
Total 472.764 190

The analysis of variance as shown in the tableseabeveals that age did not
have a significant influence on the performancéehef student-teachers in the second
test, F (2, 188) = 0.424, p > 0.05.

One-way

Table 4.13 Description of Marks in relation to Figlof Study for the Second

Test

Field of N Mean Std. Deviation Std. Error
Study

PHYS 68 14.2500 1.41817 0.17198
CHEM 67 14.2537 1.29502 0.15821
GEM 25 16.1600 1.24766 0.24953
SPAN 31 15.9677 1.42557 0.25604
Total 191 14.7801 1.57741 0.11414

The table above shows that there were differenteka Means and Standard
Deviations of the various study fields and consetjyethe different groups. For
example Physics (PHYS) with a sample of 68 stutieathers scored a Mean of 14.25
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and a Standard Deviation of 1.42. On the other h@edman (GEM) with a sample of
25 student-teachers scored a Mean of 16.16 andaad&t Deviation of 1.24.
Nevertheless, the question at this level was ta vesether the difference was

significant between the Fields of Study

Table 4.13.1 Test of Homogeneity of Variances foe tsecond Test Marks

Levene Statistic dfl df2 Sig.
0.289 3 187 0.833

Table 4.13.2 ANOVA for Second Test Marks

Sum of Squares df Mean Square F Sig.
Between Groups 129.000 3 43.000 23.391 0.000
Within Groups 343.764 187 1.838
Total 472.764 190

The analysis above shows that the field of studydaignificant influence on
the performance of the student-teachers in thensetest, F (3, 187) = 23.391, p <
0.001,®=0.5100. This means that about 51% of the resaltsbe explained by the

field of study of the student-teachers.

T-Test

Table 4.14 Description of Marks in relation to Graufor the Second Test

Group N Mean | Std. Deviation| Std. Error Mean

Marks for Experimental Group 56 16.0536 1.34055 0.17914
second test Control Group 135 | 14.2519 1.35337 0.11648
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Table 4.14.1 Independent Samples Test

Levene's Test for t-test for Equality of Means
Equality of
Variances
F Sig. T df Sig. (2- Mean Std. Error

tailed) | Difference | Difference

Equal varianceg
Marks for 0.368 | 0.545 8.399 189 0.000 1.80172 | 0.21453

assumed
second

Equal varianceg
test 8.432 | 103.728 | 0.000 1.80172 | 0.21368
not assumed

On the average, the reported variability of the kman the second test was
significantly higher for the Experimental Group éM16.054, SD = 1.341 than for the
Control Group (M = 14.252, SD = 1.353), t (191) .86D, p < 0.001, r = 0.5214. The
estimated size of the effect indicates that théedghce in performance in the second

test created by group was significant and thusessgnts a substantial effect.

T-Test

Table 4.15 Description of Mean Marks for the Two Jis

Gender N Mean Std. Deviation | Std. Error Mean
Mean Marks for the Female 71 15.0563 1.46702 0.17410
two tests Male 120 14.3625 1.57876 0.14412

Table 4.15.1 Independent Samples Test

Levene's Test t-test for Equality of Means
for Equality of
Variances

F Sig. T df Sig. (2- Mean Std. Error

tailed) | Difference | Difference

Equal variance

Mean Marks for assumed

0.461| 0.498 | 3.012 189 0.003 0.69384 | 0.23033

the two tests Equal variance
3.070| 155.775( 0.003 0.69384 | 0.22601
not assumed
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The results show that on the average, the repaeidbility of the Mean
marks for the first and second test was signifigamgher for female student-teachers
(M = 15.056, SD = 1.467) than for male studentiteas (M = 14.362, SD = 1.578), t
(191) = 3.012, p < 0.001, r = 0.2140. The estimaied of the effect indicates that the
difference in performance in the first and secomedt tcreated by gender was

significant, and therefore represents a substagitiatt.

One-way

Table 4.16 Description of Mean Marks in relation #ge

Age N Mean Std. Deviation Std. Error
<25yrs 129 14.7771 1.61965 0.14260
25-29 yrs 55 14.3455 1.44937 0.19543
> 29 yrs 7 13.8929 1.18899 0.44939
Total 191 14.6204 1.57067 0.11365

The table above shows that there were differenteése Means and Standard
Deviations in the various age groups. For exampée age group below 25 with a
frequency of 129 student-teachers scored a Medd.@B and a Standard Deviation of
1.62. Also, the age group between 25 and 29 satddan of 14.35 and a Standard
Deviation of 1.45. However, the main question wasest whether the difference was

significant between the different age groups.

Table 4.16.1 Test of Homogeneity of Variances foedh Marks for the Two
Tests

Levene Statistic dfl df2 Sig.
1.100 2 188 0.335

Table 4.16.2 ANOVA for Mean Marks for the Two Tests

Sum of Squares df Mean Square F Sig.
Between Groups 11.032 2 5.516 2.266 0.107
Within Groups 457.699 188 2.435

Total 468.730 190
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The analysis of variance as shown in the tableseabeveals that age did not
have a significant effect on the marks of the stixdeachers in the second test, F (2,
188) = 2.266, p > 0.05.

T-TEST

Table 4.17 Description of Mean Marks in relation Broup

Group N Mean | Std. Deviation | Std. Error Mean
Mean Marks for the Experimental Group 56 | 15.6607 1.20268 0.16071
two tests Control Group 135 | 14.1889 1.50480 0.12951

Table 4.17.1 Independent Samples Test

Levene's Tes t-test for Equality of Means
for Equality of
Variances

F Sig. T df Sig. (2- Mean Std. Error
tailed) | Difference | Difference

Equal variance
3.412] 0.066| 6.505 189 0.000 1.47183 0.22626

Means Marks fol assumed

the two tests Equal variance
7.131| 127.551| 0.000 1.47183 | 0.20640
not assumed

From the above results, it is clear that the reggbrariability of the Mean
marks between the first test and the second test significantly higher for the
Experimental Group (M = 15.660, SD = 1.202) than tfee Control Group (M =
14.188, SD = 1.504), t (191) = 6.505, p < 0.004,0.4280. The estimated size of the
effect indicates that the difference in performarmween the two groups was

significant, and therefore represents a substagitiatt.



167

Figure 4.9 Representation of Student-teachers’ Reks in Test One and Test Two
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The above chart clearly shows a significant diffieee between the results in
the first test and the second test for both theeErgental group and the Control
group. These results revealed that on the avestigéents in the Experimental group
perform better than students in the control graupath the first and the second test

respectively.

T-Test

Table 4.18 Paired Samples Statistics

Mean N | Std. Deviation| Std. Error Mean

Marks for first test 14.4607| 191 1.92416 0.13923
Pair 1
Marks for second test | 14.7801| 191 1.57741 0.11414

Paired Samples Correlations

N | Correlation | Sig.

) Marks for first test & Marks fo
Pair 1 191 0.606 0.000
second test
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Paired Differences T df Sig. (2-
Mean Std. | Std. Error | 95% Confidence tailed)
Deviati Mean Interval of the
on Difference
Lower Upper
Marks for
Pair 1 first test - -0.31937| 1.58532| 0.11471 | -0.54564( -0.09310] -2.784| 190 0.006
Marks for
second tesf

T is significant meaning there was an improvement

According to the results, it is obvious that thpaed variability of the marks

in the second test was significantly higher for Beered Samples (M = 14.7801, SD =
1.57741) than for the first test, (M = 14.4607, S[1.92416) t (191) = -2.784, p <
0.001, r = 0.198. The estimated size of the effadicates that the difference in

performance in the second and first test was largkthus representing a substantial

effect.
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Figure 4.10 Representation of Student-teachersufes Test One and Test
Two using Time Series Chart
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The graph shows that student-teachers in the Hrpetal Group (GE)
performed better than student-teachers in the GbGoup (GC) in the first test. Also,
the graph for the Experimental Group shows a sta@achgase in results from the first
test to the second test while the graph for thet@bGroup indicates a slight increase
in results from the first test to the second tesall, both graphs show an improvement
in results in both groups. However, results of shideachers in the Experimental
Group remained consistently higher than the resiltudent-teachers in the Control

Group.
4.6 Findings of the Survey

4.6.1 Description of Socio-Demographic Information

Table 4.19 Description of sample in relation to g&/pf school

Type of School Frequency | Percentage (%) Cumulative Percentage
GTTC 381 47.9 47.9
HTTC/FoEdu 415 52.1 100.0

Total 796 100.0

&0

Percentage

GTTC HTTCFoEdu

Type of School

Figure 4.11 Bar chart representation of sampleetation to type of school
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The table as well as the chart show that there \88fe student-teachers of
primary Government Teacher Training Colleges s¢p#in.9% of the sample and 415
student-teachers of Higher Teacher Training Coleged One faculty of education
scoring a percentage of 52.1%. This statistics shihat student-teachers of Higher

Teacher Training Colleges dominated in the sample.

Table 4.20 Description of sample in relation to Nanof school

Name of School Frequency | Percentage (%) [ Cumulative Percentage

HTTC Ydé 133 16.7 16.7

GTTC Ydé 44 5.5 22.2

GTTC Mbyo 42 5.3 27.5

GTTC Mfou 44 5.5 33.0

FoED Buea 142 17.8 50.9

GTTC Buea 64 8.0 58.9

GTTC Limbe 51 6.4 65.3

HTTC Bbli 140 17.6 82.9

GTTC Bda 53 6.7 89.6

GTTC Kumbo 43 5.4 95.0

GTTC Mbengwi 40 5.0 100.0

Total 796 100.0
W HTTC vdé
Bl aTTC e
CleTtTe Mbyo
W GTTC Mfou
ClFoED Buea
B cTTC Buea
O GTTC Limbe
CIHTTC Bhli
EGTTC Bda

B cTTC Kumbo
C GTTC Mbengwi

Figure 4.12 Pie chart representation of Sampledlation to Name of School
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The chart clearly points out the three (3) Higheadher Training Colleges and
eight (8) primary Government Teacher Training Gyeke that were represented in the
sample. The table as well as the chart also shawtkie highest number of student-
teachers that participated in the research canme fhe Faculty of Education (FOED)
in the University of Buea (South West Region of @amon) representing a percentage
of 17.8% of the sample. This was followed by thghéir Teacher Training College
Bambili (HTTC Bbli) in the North West Region withtatal of 140 student-teachers
representing a percentage of 17.6% of the samplen,Tthe Higher Teacher Training
College Yaounde (HTTC Yde) with 133 student-teashrepresenting a percentage of
16.7% of the sample. The lowest number of respasdeaime from the Government
Teacher Training College Mbalmayo (GTTC Mbyo) ire tBentre Region. It is also
worthy to note that the highest number of respoteleame from the Higher Teacher

Training Colleges.

Table 4.21 Description of sample in relation to Reg of Origin

Region Frequency Percentage (%) Cumulative Percentage
Centre 116 14.6 14.6
East 23 29 175
West 171 215 38.9
Littoral 35 4.4 43.3
South 48 6.0 49.4
South-West 177 22.2 71.6
North-West 208 26.1 97.7
Adamawa 8 1.0 98.7
North 6 0.8 99.5
Far-North 4 0.5 100.0
Total 796 100.0
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Figure 4.13 Pie chart representation of Samplecilation to Region of Origin

The table and the chart above reveal that allehg10) regions of the country

were represented in the survey. The North Weseskcttre highest percentage in terms

of representation in the sample scoring 26.1%. Was followed by the South West
with 22. 2%, the West with 21.5%, the Centre with6® while the Far North scored

the least in terms of representation in the sasgbeing 0.5%.

Table 4.22 Description of Sample in Relation to Glem

Gender Frequency | Percentage (%) Cumulative Percentage
Female 470 59.0 59.0

Male 326 41.0 100.0

Total 796 100.0
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Percentage

Female Male
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Figure 4.14 Bar chart representation of respondentselation to Gender

The table as well as the chart shows that the samps made up of 59.0%

females and 41.0% males. This means that femategndted the sample.

Table 4.23 Description of Sample in Relation to Age

Age Frequency | Percentage (%) | Cumulative Percentage
16-20 yrs 81 10.2 10.2

21-25 yrs 380 47.7 57.9

26-30 yrs 206 259 83.8

31-35 yrs 108 13.6 97.4

36-40 yrs 21 2.6 100.0

Total 796 100.0
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B21-25 yrs
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Figure 4.15 Pie chart representation of Sampledlation to Age

The table and the chart above show the age distibin the sample. 10.2% of
the student-teachers were found to be within the r@mpge of 16 - 20 years while
47.7% of the student-teachers were within the agge of 21 — 25 years. Also, 25.9%
of the student-teachers were found to be withinatpe range of 26 — 30 years while
13.6% of the student-teachers were within the agge of 31 — 35 years. 2.6% of the

student-teachers were within the age range of 86 years.

Table 4.24 Description of Sample According to ICE$burces owned

ICT Resources owned N Mean Std. Deviation
Computer 796 0.7374 0.44030
Mobile phone 796 0.9095 0.28701
E-mail address 796 0.9209 0.27014
E-group address 796 0.6256 0.48426
Internet connection on mobilg

phone/computer 796 0.4410 0.49681
Valid N 796

As seen from the table, the highest mean is 0.9t the lowest is 0.4410.
This finding implies that the majority of the resyients owned e-mail addresses. It
also means that a smaller number of respondentso(ity) have Internet connection

on mobile phone or computer. It is also interestioghote that a good number of
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respondents owned mobile phones scoring a mean.9ff9b. These results are
substantial because online platforms and e-leainipgrticular is being supported and
depends solely on these gadgets. In all, resultsat¢hat a respondent has at least one
electronic gadget considering the differences emNteans and Standard Deviations as

shown on the table below.

Table 4.25 Description of Multiple Responses widspect to ICT Resources

owned
ICT Resources owned Responses Percentage off
Cases
N Percentage
Computer 587 20.3% 74.6%
% Mobile phone 724 25.0% 92.0%
§ E-mail address 733 25.3% 93.1%
¢ E-group address 498 17.2% 63.3%
5 Interpet connection on 351 12.1% 44.6%
= mobile phone/computer
Total 2893 100.0% 367.6%

a. Dichotomy group tabulated at value 1.

The question on ICT resources yielded 2893 resgongenong these
responses, 25.3% refer to e-mail address, showstgOB.1% of the students’ teachers
report that they have e-mail addresses. Also, 25%h® responses correspond to
mobile phones, meaning that 92% of the studentghers reported that they have
mobile phones. More still, 20.3% of the responsserrto computer, showing that
74.6% of the student-teachers reported that theg hacomputer. Also, 12.1% of the
responses refer to Internet connection on mobilenphor computer showing that
44.6% of the student-teachers reported that theg laternet connection on mobile

phone or computer.

Table 4.26 Description of Sample in Relation to Qifi@ation

Qualification Frequency | Percentage (%) Cumulative Percentage
Grade 1 Certificate 257 32.3 32.3
Diploma/HND in Education 251 315 63.8
BA/BTech 223 28.0 91.8
MA/MED 65 8.2 100.0
Total 796 100.0
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Figure 4.16 Pie chart representation of Sampledlation to Qualification

The table and the chart above reveal that 32.3%hefstudent-teachers had
Grade 1 Certificates, 31.5% of the respondents diptbmas/HNDs in Education.
Furthermore, the chart shows that 28.0% of theestistbachers owned Bachelor's

Degrees (BA/BTech) while 8.2% of the student teexhad Masters’ Degrees.

Table 4.27 Description of Sample According to Yeaf€Experience in Using

ICTs
Years of Experience Frequency | Percentage (%) Cumulative Percentage
<5yrs 319 40.1 40.1
5-10 yrs 297 37.3 77.4
11-15yrs 144 18.1 95.5
>15yrs 36 45 100.0
Total 796 100.0
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Figure 4.17 Pie chart representation of Sampledlation to Experience

The responses represented in the pie chart abawe 8tat, 40.1 % of the
respondents have used ICT resources and its iegifior less than 5 years, 37.3 %
have used it for more than 5 years, and 18.1 % haed it for more than 11 years,
while 4.5 % have used it for more than 15 year® fHfble shows that more than 50%
of the respondents have used ICT resources for mhanme 5 years. Thus student-

teachers in Cameroon are familiar with ICT resosiiaed its facilities.

Table 4.28 Description of Sample According to Freancy of ICT use

Frequency of ICT Use Frequency | Percentage (%) Cumulative Percentage
Daily 353 44.3 44.3
Once a week 380 47.7 92.1
Monthly 63 7.9 100.0
Total 796 100.0

From the table above, 44.3% responded that theyheskternet daily, 47.7 %
indicated that they use it at least once a weekewhB % indicated that they use it
monthly. Thus, a bulk of the respondents (72 %} Usternet services at least once a

week.
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Table 4.29 Description of Sample According to TygeCategory of User

Type of User Frequency Percentage (%) | Cumulative Percentage
Expert 254 31.9 31.9

Casual user 398 50.0 81.9

Ordinary user 144 18.1 100.0

Total 796 100.0

The responses above show that 31.9% of the stieaciters were expert
users. This means that they had the capacity tgyrdedevelop, implement and
evaluate programmes with ICTs. Furthermore, 50.0%herespondents indicated that
they are casual users. This refers to those whothmsenternet and its facilities
occasionally. Also, 18.1% of the student-teachedicated that they are ordinary
users. Thus they use the Internet and its faalitegularly. It can be deduced from the
statistics that 50% of the respondents belongdtdaategory of ordinary and expert

users while 50% uses the Internet and its fadglitiecasionally (casual users)

Table 4.30 Description of Sample according to Resséor using ICTs

Reasons for using ICTs N Mean Std. Deviation

To increase my effectiveness in teaching 796 0.7048 0.45643
To improve relations with students 796 0.2827 0.45058
To get instructional content 796 0.6822 0.46593
To improve relations with colleagues 796 0.2387 0.42655
To do research 796 0.9435 0.23109
To get information concerning the school 796 0.5452 0.49826
To chat with friends in Face book/Twitter 796 0.6256 0.48426
To listen to music 796 0.3166 0.46544
To watch movies 796 0.2487 0.43256
To make cheap calls 796 0.1709 0.37662
Valid N 796

The table above reveals that the highest mear®#&38. This implies that the
majority of the respondents indicated that they I@Ses mainly for research purposes.
This finding reveals that in Cameroon, a majorifystudent-teachers use Internet
frequently when they are given assignments to daten they are carrying out their
academic research. The responses also show thatr@aman student-teachers use

ICTs more often to improve their effectiveness @adhing (0.7048). Instructional
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content also scored a high mean of 0.6822 indigdtiat student-teachers use Internet
and its facilities to search for content in theieas of study. Findings also show that
social media scores a high mean of 0.6256 meathiaigthey use Internet and its
facilities frequently to chat with friends on Facek or Twitter. The lowest mean on
the table is 0.1709 indicating that student-teaxiheCameroon use the Internet and its
facilities occasionally to make cheap calls. Resalso indicate that student teachers
use ICTs occasionally to improve relations withleafjues and to watch movies,
scoring a mean of 0.2387 and 0.2487 respectively.

Table 4.31 Description of Sample According to thgiew on whether
Student-teachers’ taught with ICTs perform better

View Frequency Percentage (%) | Cumulative Percent
YES 216 27.1 27.1
NO 580 72.9 100.0
Total 796 100.0

The responses in the table above portray that 720fte respondents are of
the opinion that student-teachers taught with I@@igorm better than student-teachers
taught without ICTs. However, 27.1% of the resparisi@s could be seen on the table
were of the opinion that student-teachers taugti WGTs do not perform better than
student-teachers taught without ICTs. It thereforeans that the majority of the

respondents viewed that ICTs improves the outconséudent-teachers.

4.6.2 Description of Sample Using Means and Standar
Deviations Under the main Variables

Table 4.32 Items Relating to Computer-Based Dirbgdtruction

Items N Mean Std. Deviation
Cogrse outline or programme can be presented tge ¢aoup in anj 706 | 3.2563 0.76538
online (Internet) learning platform.

Rules and procedures can be clearly presentedanlare platform | 796 | 3.0653 0.79511
ICTs enhances face-to-face tutoring 796 | 2.9196 0.93085
Demonstration to a large group is possible in dmemlatform 796 | 2.8869 0.87151
lllustration to a large group can be carried owrinonline platform | 796 | 2.9535 0.78129
ICTs promotes competence based teaching 796 | 3.2387 0.89207
Valid N 796

The table shows that the highest mean is 3.2568whe lowest is 2.8869.

This finding implies that the majority of the resplents were in support of the view
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that Course outline or programme can be presemtea farge group in an online
(Internet) learning platform. It also implies tHatver respondents (minority) were in
favour of the view that demonstration to a largeugr is possible in an online
platform. Furthermore, presentation of course patlonline to a large group is
followed by the view that ICTs promotes CompeteBased Teaching with a score of
3.2387. This finding is obvious as Competence Bassthing is the main approach
that is used in all the primary and secondary slshocCameroon.

Table 4.33 Items Relating to Asynchronous ExperiahlLearning

Iltems N Mean Std. Deviation
Online learning environment enhances observation 796 | 2.6822 0.95994
There is integration of theory and practice in ating platform 796 | 2.7387 0.99410
An online learning platform strengthens investigas 796 | 2.7852 0.88472
ICTs promotes self-directed learning 796 | 3.4899 0.65677
There is transfer of learning and generalisatioarironline platform | 796 | 2.8744 0.82373
Valid N 796

The table shows that the highest means are 3.4892.8744 while the lowest
mean is 2.6822. This implies that the majorityhs tespondents were in favour of the
view that ‘ICTs promotes self-directed learningdahe view that ‘there is transfer of
learning and generalisation in an online platfomaspectively. This finding also
reveals that a smaller number of respondents wesaipport of the view that online
learning environment enhances observation. Thesdtseare very important as most
institutions across the world are struggling to @dself-directed learning. That is,
learning in which the learner with or without thesetance of a teacher or colleague is
able to identify a learning need, design and degvetmategies, implement and evaluate
the learning gained. The table also shows that wiesv that ‘online learning
environments strengthen investigation’ scored & Imgean of 2.7852. This finding is
substantial given the fact that the Internet offrsess to a wide variety of resources

and information.
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Table 4.34 Items Relating to Asynchronous Collabtive Learning

Items N Mean Std. Deviation
There is Cooperative planning among peers in amemnvironment] 796 | 3.1608 0.78140
There is Interactive planning with students in aftine platform 796 | 3.1256 0.77981
There is active participation in an online platform 796 | 3.0892 0.77757
ICTs promotes peer tutoring 796 | 3.0075 0.83474
There is common understanding among learners ineplatform. 796 | 2.5804 0.85256
Valid N 796

Judging from the data in the table, the highestmg&.1608 while the lowest
is 2.5804. This finding implies that the majoritfytbe respondents were in support of
the view that there is cooperative planning amoegrp in an online environment. It
also means that a smaller number of respondent(ityi) were in favour of the view
that there is common understanding among learmerani online platform. These
results are substantial because online platformppati interactions of all dimensions
between learners. In all, results reveal thatlsl tems were very important to the
respondents considering the slight differencebf@Means and Standard Deviations.

Table 4.35 Items Relating to Internet-Based Probl&uolving

Items N Mean Std. Deviation
Open-ended problems can be carried out in an oplatéorm 796 3.3204 0.69978
ICTs fulfils the need for discovery learning 796 3.3417 0.70493
ICTs promotes lifelong learning 796 3.5226 0.60250
Mini group projects can be created in an onlinerle® environment] 796 3.2701 0.81103
Large group assignments can be carried out in hneoplatform 796 3.2023 0.71148
Individual assignments can be accomplished in din@platform 796 2.9987 0.85341
Valid N 796

The table shows that the highest mean is 3.5226whe lowest is 2.9987.
This finding means that the majority of the respamtd were in support of the view
that ICTs promotes lifelong learning. It also meahat a smaller number of
respondents (minority) were in favour of the vidvattindividual assignments can be
accomplished in an online platform. These resuls substantial because online

platforms support lifelong learning. Generally, dundings reveal that all the items
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were very important to the respondents considehegslight differences in the Means

and Standard Deviations.

Table 4.36 Items Relating to Online Content Repretsion

Items N Mean Std. Deviation
Text presentation online (on the internet) is Usendly 796 2.7952 0.84200
Graphical representation on a computer facilitgaming 796 3.2161 0.76136
Video representations enhances learning 796 3.5352 0.56303
Pictorial representations enhances learning 796 3.4108 0.63312
Audio presentation sustains learning 796 3.2827 0.67237
Valid N 796

The table shows that the highest mean is 3.535% whe lowest is 2.7952.
Therefore, the majority of the respondents weresupport of the view that video
representations enhance learning while a smallerbeun of respondents (minority)
were in support of the view that Text presentatioine (on the internet) is user-
friendly. However, results reveal that all the ieerwere very important to the
respondents considering the slight differencebf@Means and Standard Deviations.

Table 4.37 Items Relating to Online Learning Envinment

Items N Mean Std. Deviation
Thgre is a(_:ce35|b|llty to unlimited informationan 796 32814 0.79856
online environment

There is flexibility in an online learning envirommt 796 2.8505 0.76167
In.ter.net-bas.ed learning environment completely 796 34284 078261
eliminates distance

Internet-ba;gq learning environment offers maximum 796 33417 075156
storage facilities

Valid N 796

The table shows that the highest mean is 3.4284ewhe lowest is 2.8505.
This finding implies that the majority of the resplents supported the view that
Internet-based learning environment completely ielates distance. It also means that
a smaller number of respondents were in suppdtietiew that there is flexibility in
an online learning environment. These results abstantial because online learning

environments support distance education. Generatigings show that all the items



183

under online learning environment were very impart® the respondents given the

slight differences in the Means and Standard Denat

Table 4.38 Items Relating to Communication Skills

Items N Mean Std. Deviation
Emailing/SMS (that is sending emails 796 3.3304 0.79313
Teleconferencing (interactive

communication with telephone) 796 27839 1.03816
Group discussions 796 3.0817 0.88146
Face to face discussions. 796 2.6470 0.96466
Web publishing 796 2.7060 0.97852
Speaking 796 3.0013 0.73801
Listening 796 3.1131 0.87151
Writing 796 3.1457 0.79233
Valid N 796

The table shows that the highest mean is 3.3304ewhe lowest is 2.7060.
This finding implies that the majority of the reslents indicated that they have very
good skills in E-mailing and Short Messaging SeviSMS). It also means that a
small number of respondents indicated that theye lgnod skills in Web Publishing.
These results are substantial because ICTs have ptitential to improve
communication skills. Also, findings reveal that #le items were important to the

respondents considering the slight differencefénMeans and Standard Deviations.
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Iltems N Mean | Std. Deviation
_Surflng (searching for information that 796 | 3.3518 0.67433
interest you on the Internet)

Blogglng (that is creating personal mini 2906 | 21106 101577
websites)

Social netvyorkmg (for example use of face 796 | 2.8756 0.99602
book or twitter)

_Content_organlsatlon (Presentation of 796 | 3.0075 3.29588
information)

Uploadlng and Downloading(posting conte 796 | 3.2839 0.83766
and copying to a computer)

Mastery of basic computer programs like

Word, Excel and PowerPoint 796 2.9058 0.88874
Curriculum mapping/organisation: breaking

curriculum into sections that can be assign{ 796 | 2.1344 0.88212
and assessed

Problem — solving 796 | 2.6332 0.84443
Deep thinking 796 | 2.5201 0.83980
Reading and typing 796 | 3.1470 0.81788
Valid N 796

The table shows that the highest mean is 3.3518&whe lowest is 2.1106.

These results reveal that most of the respondedisated that they have very good
skills in searching for information that interebetn on the Internet (surfing). It also
means that a small number of respondents indicasgdhey have good skills in Web
Publishing. These results are important becauset student-teachers use internet

mainly for research purposes as already seen in afnéhe previous findings.

Furthermore, the slight differences in the Mears @tandard Deviations show that all

the items were important to the respondents.

Table 4.40 Items Relating to Interactivity Using TG

Items N Mean Std. Deviation
Interaction between you and your lecturers 796 2.7450 0.87108
Relations between you and other students 796 3.0452 0.76592
Interaction between you and the learning materi@omtent 796 3.0905 0.73158
Interaptlo_rl between you and community resourcegsees and 796 2 4962 0.89372
organizations)

Valid N 796
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The table shows that the highest mean is 3.090%ewhe lowest is 2.4962.
These results show that interaction between thdestiteacher and the learning
material or content scored the highest mean. ¢t mleans that interaction between the
student-teacher and community resources scoretbthest mean. These results are
substantial because must student-teachers useantEequently to get content as
already seen in the previous findings. Also, thghsldifferences in the various Means
and Standard Deviations show that the items wepeiative to all the respondents.

Table 4.41 Items Relating to Attitude towards Learg with respect to ICTs

Items N Mean Std. Deviation
I am interested in using ICTs (Internet, computéohile 296 3.6018 0.53407
devices)

ICTs helps me to manage time well 796 2.9309 0.87538
W|th ICT, | feel responsible for my own learningthis 796 33731 0.62865
information age

The use of ICTs has improved my management skills 796 29171 0.86913
The use of ICTs has reduced the cost of my edutatio 796 2.6834 1.11153
| believe the use of ICT s to learn is very impottor my 796 37961 051676
career.

ICTs has enabled me to learn where and when | want 796 2.9171 0.90875
ICTs helps me to reflect on how | work 796 3.1005 0.67476
ICTs helps me to work with others in a given cohtex 796 3.2940 0.71040
Valid N 796

The table shows that the highest mean is 3.726lewhe lowest is 2.6834.
These results reveal that most of the respondethiesvbd that the use of ICTs to learn
was very important for their career. It also shdwvatta small number of respondents
indicated that the use of ICTs has reduced theafdseir education. These results are
substantial considering the fact that most Cameamsnare very much interested in
the use of ICTs and the Internet in particular tfk@mmore, the slight differences in the

Means and Standard Deviations show that all tiesteere vital to the respondents.
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Items N Mean Std. Deviation
ICTs have increased financial assistance givenachtrs 796 2.2940 0.95510
ICTs enhances direct/practical assistance to tescher 796 3.0766 0.77405
ICTs facilitate technical support given to teachers 796 3.2374 0.65601
ICTs enable pedagogic support to teachers 796 3.3719 0.62839
ICTs facilitate group development 796 3.1244 0.68652
ICTs facilitate action research. 796 3.4410 0.63664
ICTs helps me to cope with the problem of large grou 796 2.9523 0.72180
!CTS helps teachers now to have access to techialogi 796 33053 0.66239
infrastructure

ICTs enhance staff training in the systems and exeiip 796 3.3279 0.61575
ICTs improve the vision and mission of the instauti 796 3.1796 0.79092
Valid N 796

The table shows that the highest mean is 3.4410%ewhe lowest is 2.2940.
These results reveal that most of the respondémsgty support the view that ICTs

have facilitated action research. It also shows @hemall number of respondents were
in support of the view that ICTs have increasedritial assistance given to teachers.

These results are important considering the faat thost student-teachers use ICTs

mainly for research as already seen in the previbodings. Also, the slight

differences in the Means and Standard Deviatiormwvsthat all the items were

important to the respondents.

Table 4.43 Items Relating to Development of Vala®l Principles Suitable

for learning

Items N Mean Std. Deviation
Punctuality 796 3.0917 0.83501
Sharing/collaboration 796 3.4548 0.63778
Empathy 796 2.6457 0.81194
Respect of rights 796 2.6696 0.93976
Hard working 796 3.3040 0.73066
Integrity 796 3.0113 0.79218
Humility 796 2.8317 0.90800
Confidence 796 2.8518 0.86038
Responsible 796 3.1583 0.78191
Self-control 796 3.0779 0.80186
Valid N 796
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The table shows that the highest mean is 3.4548whe lowest is 2.6457.
These findings imply that the majority of the resgents strongly agreed that they
have developed the value of sharing/collaboratioth WCTs. It also means that a
smaller number of respondents agreed that they Haveloped empathy with ICTs.
These results are substantial because ICTs supmmildborative learning and sharing
of ideas. Generally, findings show that all themise were very important to the
respondents given the slight differences in themdesnd Standard Deviations.

Table 4.44 Items Relating to Challenges faced bgcteers in implementing

elLearning

Items N Mean | Std. Deviation
Inadequate Information and Communication Infragtrec 796 | 3.2399 1.01136
high cost of Internet services 796 | 3.1043 1.02322
lack of qualified electronic instructors 796 | 3.0352 0.94703
Slow Internet lines or access speed 796 | 3.2852 0.99954
lack of interest by some students and lecturers 796 | 2.9523 0.93982
Poor implementation of IT projects in schools 796 | 3.1256 0.90243
Lack of teacher flexibility and creativity 796 | 2.9196 0.88229
Ineffective teacher training programme on ICT 796 | 2.9196 0.96795
Insufficient knowledge about eLearning(learninghi€Ts) | 796 | 3.1847 0.88584
Recurrent power failure 796 | 3.1143 0.96908
Lack of ICT based curriculum development programme | 796 | 3.1055 0.86667
Valid N 796

The table shows that the highest mean is 3.285%kwhe lowest is 2.9196.
These findings imply that the majority of the resgents strongly agreed slow Internet
lines or access speed constitute a challenge éotefé eLearning in Cameroon. It also
means that a smaller number of respondents agneedhtk of teacher flexibility and
creativity, ineffective teacher training programrae ICT poses a challenge to e-
learning. These results are substantial becausareihg depends on the Internet and a
strong bandwidth. Generally, the slight differenceshe various Means and Standard
Deviations show that all the items were very imaottto all the respondents.
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4.6.3 Variability of Professional development of stdent-teachers
by Socio-demographic information

T-Test

Table 4.45 Professional development of student-tess in relation to Type

of School
Type of School| N Mean Std. Deviation| Std. Error Mean
Professional developmen GTTC 381| 122.0499 15.65668 0.80212
of student-teachers HTTC/FoEdu | 415( 120.8578 15.30658 0.75137

Table 4.45.1 Independent Samples Test

Levene's Test t-test for Equality of Means
for Equality of
Variances
F Sig. T df Sig. (2- Mean Std. Error
tailed) | Difference | Difference
Professional Equal variances| , 5o | 569 | 1.086| 794 | 0.278 | 1.19204 | 1.09800
developmeni assumed
of student- i
Equal variances 1.085| 784.815| 0.278 | 1.19204 | 1.09907
teachers not assumed

The results above show that on the average, reporégiability of the
professional development of student-teachers irstindy was not significantly higher
for respondents of primary Government Teachernimgi Colleges (M = 122.0499,
SD = 15.65668) than for student-teachers of Higreacher Training Colleges (M =
120.8578, SD 15.30658), t (796) = 1.086, p >0.We can conclude that
professional development of student-teachers dotsdifier between student-teachers
in GTTCs and HTTCs.
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One way

Table 4.46 Professional development of student-tess in relation to Name

of School

[Name of School N Mean Std. Deviation | Std. Error
HTTC Yaounde 133 120.1203 15.08262 1.30783
GTTC Yaounde 44 125.5682 15.02927 2.26575
GTTC Mbalmayo | 42 117.0714 15.36133 2.37030
GTTC Mfou 44 126.6364 14.04162 2.11685
FoED Buea 142 122.8028 15.40251 1.29255
GTTC Buea 64 120.2344 15.95305 1.99413
GTTC Limbe 51 120.5098 15.84724 2.21906
HTTC Bambili 140 | 119.5857 15.33369 1.29593
GTTC Bamenda 53 124.9245 15.31320 2.10343
GTTC Kumbo 43 116.7674 14.24753 2.17273
GTTC Mbengwi 40 125.1000 16.88695 2.67006
Total 796 121.4284 15.47686 0.54856

The table above shows that there were differenteése Means and Standard
Deviations in the various schools involved in thedy. For example GTTC Mfou
scored the highest Mean of 126.6364 with a StanDendation of 14.04162. GTTC
Kumbo scored the lowest Mean of 14.24753 with an@ed Deviation of 2.17273.
However, the main issue at this level was to tebether the differences were
significant between the different schools.

Table 4.47 ANOVA for Professional development aidnt-teachers

Sum of Squares | df Mean Square F Sig.

Between Groups 5971.428 10 597.143 2.541( 0.005
Within Groups 184457.490 785 234.978
Total 190428.918 795

The analysis of variance as shown in the tablesebeveals that the name of
the school has a significant influence on the mwiftnal development of student-
teachers in the study, F (10, 785) = 2.541, p $,003:0.1378. We notice that about
13.78% of professional development of student-teeclsan be explained by being a
student of a particular school and this further laxgg why the professional

development of student-teachers differed from acteosl to another. For example,
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there is a marked difference between schools Idcatethe regional capitals and

schools located in the rural areas in terms of ilgmstructure.
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Figure 4.18 Means Plots

One way

Table 4.48 Professional development of student-tess in relation to
Region of Origin

Region of Origin N Mean | Std. Deviation| Std. Error
Centre 116 | 123.1293| 16.63706 1.54471
East 23 | 123.5217| 11.90825 2.48304
West 171 | 122.5380 15.44106 1.18081
Littoral 35 | 123.0286 17.48022 2.95470
South 48 | 118.1042 15.62219 2.25487
South-West 177 | 119.6554 15.63940 1.17553
North-West 208 | 121.6971 14.78933 1.02546
Adamawa 8 118.8750 14.17682 5.01226
North 6 113.5000 6.71565 2.74165
Far-North 4 | 120.0000f 16.87207 8.43603
Total 796 | 121.4284 15.47686 0.54856
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The table above shows that there were differenteése Means and Standard
Deviations in relation to region of origin of thespondents. For example the East
Region and the Centre scored the highest Means 2ZBl15217, M=123.1293)
respectively. The North Region scored the lowesamef 113.5000 with a Standard
Deviation of 6.71565. Nevertheless, the questiothiatlevel was to test whether the

differences were significant between the regionsrigfin of the respondents.

Table 4.49 ANOVA for Professional development aidnt-teachers

Sum of Squares| df Mean Square F Sig.
Between Groups 2275.895 9 252.877 1.056 | 0.393
Within Groups 188153.024 786 239.380
Total 190428.918 795

The analysis above shows that the region of ofigich no significant influence
on the professional development of student-teadhdtse study, F (9, 786) = 1.056, p
> 0.001, Therefore we can conclude that the regioarigin does not influence the

professional development of student-teachers ineZaom.

T-Test

Table 4.50 Professional development of student-tess in relation to

Gender
Gender N Mean Std. Deviation Std. Error Mean
Professional development of Female 470 | 121.2830 13.83865 0.63833
student-teachers Male 326 | 121.6380 17.59259 0.97436

Table 4.50.1 Independent Samples Test

Levene's Test fo t-test for Equality of Means
Equality of
Variances
F Sig. T df Sig. (2- Mean Std. Error
tailed) | Difference| Difference
Equal
Professional Vvariances 29.115| 0.000 | -0.318 794 0.750 -0.35506 1.11616
development assumed
of student-  Equal
teachers variances not -0.305| 588.694( 0.761 | -0.35506 1.16484
assumed
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The results show that on the average, reportechiéity of the professional
development of student-teachers in the study wassigmificantly higher for male
student-teachers (M = 121.6380, SD = 17.59259) tbafemale student-teachers (M
= 121.2830, SD = 13.83865), t (796) = -0.318, pAh&s we can conclude that the
professional development of student-teachers inéZaom does not differ according to

gender.

One way

Table 4.51 Professional development of student-tess in relation to Age

Age N Mean Std. Deviation | Std. Error
16-20 yrs 81 131.0617 15.34385 1.70487
21-25yrs | 380 | 123.6211 14.71644 0.75494
26-30yrs | 206 | 118.3155 13.72278 0.95611
31-35yrs | 108 | 114.4722 15.30467 1.47269
36-40yrs | 21 | 110.9048 18.64646 4.06899
Total 796 | 121.4284 15.47686 0.54856

The table above shows that there were differenteése Means and Standard
Deviations in the various age groups. For examipée &ge group 16-20 scored the
highest Mean of 131.0617 with a Standard Deviatibh5.34385. Also, the age group
36-40 scored the lowest Mean of 110.9048 with axéted Deviation of 15.47686.
However, the main issue at this level was to tebether the differences were

significant between the different age groups.

Table 4.52 ANOVA for Professional development aidnt-teachers

Sum of Squares | df | Mean Square F Sig.
Between Groups 18891.579 4 4722.895 21.778| 0.000
Within Groups 171537.339 791 216.861
Total 190428.918 | 795

The analysis of variance as shown in the tableyeabeveals that age group
has a significant influence on the professionaletfgwyment of student-teachers in the
study, F (4, 791) = 21.778, p < 0.00470.3075. About 30.75% of professional
development of student-teachers in Cameroon caxplained by the age group of the

student-teacher.
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Table 4.53 Professional development of student-tess in relation to

Qualification
Qualification N Mean Std. Deviation | Std. Error
Grade 1 Certificate 257 120.8677 16.67421 1.04011
Diploma/HND in Education 251 124.2829 12.10833 0.76427
BA/BTech 223 119.4484 16.92154 1.13315
MA/Med 65 | 119.4154 15.69723 1.94700
Total 796| 121.4284 15.47686 0.54856

The table above shows that there were differentéla Means and Standard

Deviations in relation to qualification.
diplomas/HNDs scored the highest Mean of 124.28%8 & Standard Deviation of
12.10833. On the other hand, student-teachersMRHMEd scored the lowest Mean
of 119.4154 and Standard Deviation of 15.69723.dxbeless, the question at this

level was to test whether the differences were ifsogimt between the various

gualifications.

For

examplstudent-teachers with
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Table 4.54 ANOVA for Professional development aidnt-teachers

Sum of Squares | df Mean Square F Sig.

Between Groups 3263.558 3 1087.853 4.603| 0.003
Within Groups 187165.360 792 236.320
Total 190428.918 795

The analysis above shows that qualification ha@yaifscant influence on the
professional development of student-teachers istindy, F (3, 792) = 4.603, p < 0.01,
®=0.1158. We can say that about 11.58% of the psafeal development of student-
teachers in Cameroon can be explained by the qadidn of the student-teacher.
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Figure 4. 20 Means Plots
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One way

Table 4.55 Description of Professional developmehstudent-teachers in
relation to Experience in using Internet and its ¢dities

[Experience in ICT N Mean Std. Deviation | Std. Error
<5yrs 319 ( 122.3511 13.42516 0.75166
5-10 yrs 297 | 123.3333 15.79707 0.91664
11-15yrs 144 | 112.5000 16.07152 1.33929
>15yrs 36 | 133.2500 11.27925 1.87987
Total 796 | 121.4284 15.47686 0.54856

The table shows that there were differences in Means and Standard
Deviations in relation to years of experience imgsinternet and its facilities. For
example those with experience above 15years sabeethighest Mean of 133.2500
with a Standard Deviation of 11.27925. Also, thash experience 11-15years scored
the lowest Mean of 112.5000 with a Standard Demmabf 16.07152. However, the
main issue at this level was to test whether tlfferénce was significant between the

different years of experience.

Table 4.56 ANOVA for Professional development aidnt-teachers

Sum of Squares | df

Mean Square F Sig.

Between Groups
Within Groups

17859.491
172569.427

3
792

5953.164
217.891

27.322

0.000

Total 190428.918 795

The analysis of variance as shown in the tablevaleveals that years of
experience in Internet and its facilities has anisicant influence on the professional
development of student-teachers in the study, F78) = 27.322, p <0.001y=
0.3004. This means that about 30.04% of profeskumalopment of student-teachers
can be explained by the experience of the studadhier in ICT.
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Table 4.57 Professional development of student-tess in relation to
Frequency of ICT use

|Frequency of ICT Use N Mean Std. Deviation | Std. Error
Daily 353 129.3909 13.70510 0.72945
Once a week 380 115.8789 11.39185 0.58439
Monthly 63 110.2857 23.14849 2.91644
Total 796 121.4284 15.47686 0.54856

The table above shows that there were differentéba Means and Standard

Deviations in relation to frequency of ICT use. leaample student-teachers who use

ICTs on a daily basis scored the highest Mean 83909 with a Standard Deviation
of 13.70510. On the other hand, those who use I&@ia monthly basis scored the
lowest Mean of 110.2857 with a Standard Deviatibr2®14849. Nevertheless, the

main issue at this level was to test whether tHerd@inces were significant.
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Table 4.58 ANOVA for Professional development aidnt-teachers

Sum of Squares Df Mean Square F Sig.
Between Groups 41905.579 2 20952.789 111.872| 0.000
Within Groups 148523.340 793 187.293
Total 190428.918 795

The analysis above shows that frequency of ICThaska significant influence
on the professional development of student-teadhetee study, F (2, 793) = 111.872,
p < 0.001,0=0.4668. This means that about 46.68% of the iesalt be explained by

frequency of ICT use.
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One way

Table 4.59 Professional development of student-tess in relation to Type

of User
Type of User N Mean | Std. Deviation | Std. Error
Expert 254 129.4370( 13.89038 0.87156

Casual user 398| 116.5402 14.11601 0.70757
Ordinary user 1441 120.8125 16.00960 1.33413
Total 796| 121.4284 15.47686 0.54856

The table above shows that there were differentese Means and Standard
Deviations in relation to category of user. For rapée student teachers who are
experts scored the highest Mean of 129.4370 witaadard Deviation of 13.89038.
On the other hand, those who use ICTs occasiof@hgual users) scored the lowest
Mean of 116.5402 with a Standard Deviation of 1811 Nevertheless, the main
issue at this level was to test whether the diffeeewas significant between the

different categories of users.

Table 4.60 ANOVA for Professional development aidnt-teachers

Sum of Squares | df Mean Square F Sig.

Between Groups 25855.632 2 12927.816 62.293] 0.000
Within Groups 164573.286 793 207.533
Total 190428.918 795

The analysis above shows that the category of «felGT had a significant
influence on the professional development of sttitksgchers in the study, F (2, 793)
= 62.293, p < 0.001%p=0.3653. This means that about 36.53% of the psafgal

development of student-teachers can be explaingdedtype of user of ICT.
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4.6.4 Verification of Research Hypotheses

4.6.4.1 Verification of Research Hypothesis 1

The first research hypothesis (RH1) claims that Qater-Based Direct
Instruction (CBDI) has a significant influence dmetprofessional development of
student teachers. The results have shown that thase a significant correlation
between Computer-Based Direct Instruction and th&fepsional development of
student teachers, r (794) = 0.231, (p < 0.001)mFAtais finding we can conclude that
Computer-Based Direct Instruction has a significariluence on the professional
development of student teachers. This test-valuesga coefficient of determination of
0.0533; meaning that 5.33% of the variability oé throfessional development of

student teachers is explained by Computer-BasegtDinstruction
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Table 4.61 Correlations between Computer-Based Bidastruction and
Professional Development of Student-teachers

Computer-based| Professional development pf
direct instruction student-teachers
] Pearson Correlation 1 0.231
Computer-based direct .\ (ailed) 0.000
instruction
N 796 796
Professional Pearson Correlation 0.231" 1
development of student: Sig. (2-tailed) 0.000
teachers N 796 796

**_Correlation is significant at the 0.01 level {@i{ed).

4.6.4.2 Verification of Research Hypothesis 2

The second research hypothesis (RH2) claims thgheksonous Experiential
Learning (AEL) has a significant influence on threfpssional development of student
teachers. The results have shown that there wagn#icant correlation between
Asynchronous experiential learning and the protesdi development of student
teachers, r (794) = 0.070, (p < 0.05). From thisdiig we can conclude that
Asynchronous Experiential Learning has a significafluence on the professional
development of student teachers. This test-valuesga coefficient of determination of
0.0049; meaning that 0.49% of the variability oé throfessional development of

student teachers is explained by Asynchronous kel Learning.

Table 4.62 Correlations between Asynchronous Expetial Learning and
Professional Development of Student-teachers

Asynchronous Professional development df
Experiential Learning student-teachers
A h ontial Pearson Correlation 1 0.070
syn; ronous experiential Sig. (2-tailed) 0.049
learning
N 796 796
fessional devel Pearson Correlation 0.070 1
Professional development o Sig. (2-tailed) 0.049
student-teachers
N 796 796

* Correlation is significant at the 0.05 level ked).

4.6.4.3 Verification of Research Hypothesis 3

The third research hypothesis (RH3) claims thatngbyonous Collaborative
Learning ACL) has a significant influence on thefpssional development of student
teachers. The results have shown that there wagn#ficant correlation between
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Asynchronous collaborative learning and the profesd development of student
teachers, r (794) = 0.117, (p<0.001). From thisultesve can conclude that
Asynchronous Collaborative Learning has a significgafluence on the professional
development of student teachers. This test-valuesga coefficient of determination of
0.013689; meaning that 1.37% of the variabilitytloé professional development of

student teachers is explained by Asynchronous Bariédive Learning.

Table 4.63 Correlations between Asynchronous Codedtive Learning and
Professional Development of Student-teachers

Asynchronous Collaborativ] Professional developmerjt
Learning of student-teachers
Asvch Pearson Correlatiof 1 0.117
synchronous Sig. (2-tailed) 0.001
collaborative learning
796 796
Professional devel 1Pearson Correlatiol 0.117 1
rofessional developmen Sig. (2-tailed) 0.001
of student-teachers
796 796

**_Correlation is significant at the 0.01 level (@H{ed).

4.6.4.4 Verification of Research Hypothesis 4

The forth research hypothesis (RH4) claims thaerht-Based Problem
Solving (IBPS) has a significant influence on thefpssional development of student
teachers. The results have shown that there wagn#icant correlation between
Internet-based problem solving and the professidaaélopment of student teachers, r
(794) = 0.296, (p<0.001). From this result we camatude that Internet-Based
Problem Solving has a significant influence onphafessional development of student
teachers. This test-value gives a coefficient dewheination of 0.0876. This means
that 8.76% of the variability of the professiona&vdlopment of student teachers is
explained by Internet-Based Problem Solving.

Table 4.64 Correlations between Internet-Based Hesb Solving and
Professional Development of Student-teachers

Internet-Based | Professional developmeijt
Problem Solving of student-teachers
Pearson Correlation 1 0.296
Internet-based problem solvir Sig. (2-tailed) 0.000
N 796 796
_ Pearson Correlation 0.296 1
Professional development of g (5 aiec) 0.000
N 796 796

**_Correlation is significant at the 0.01 level {@ied).
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4.6.4.5 Verification of Research Hypothesis 5
The fifth research hypothesis (RH5) claims thati@Content Representation

(OCR) has a significant influence on the professiaevelopment of student teachers.
The results have shown that there was a significamrelation between online content
representation and the professional developmestuafent teachers, r (794) = 0.180,
(p<0.001). From this finding we can conclude thati®@ Content representation has a
significant influence on the professional developtnef student teachers. This test-
value gives a coefficient of determination of 0.8032neaning that 3.24% of the

variability of the professional development of stntiteachers is explained by Online

Content Representation.

Table 4.65 Correlations between Online Content Regentation and
Professional Development of Student-teachers

Online Content | Professional development
Representation of student-teachers
Pearson Correlation 1 0.180
Online content representation Sig. (2-tailed) 0.000
N 796 796
_ Pearson Correlation 0.180" 1
Professional development of g (5 aiec) 0.000
N 796 796

**_Correlation is significant at the 0.01 level (@H{ed).

4.6.4.6 Verification of Research Hypothesis 6
The sixth research hypothesis (RH6) claims thatrf@rilearning Environment

(OLE) has a significant influence on the profesalatevelopment of student teachers.
The results have shown that there was a significamelation between online learning
environment and the professional development alesttiteachers, r (794) = 0.120,
(p<0.001). From this result we can conclude thdinenlearning environment has a
significant influence on the professional developtmef student teachers. This test-
value gives a coefficient of determination of 0.014neaning that 1.44% of the
variability of the professional development of stntiteachers is explained by Online

Learning Environment.
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Online Learning | Professional development ¢f
Environment student-teachers
Pearson Correlation 1 0.120
Online learning environmen Sig. (2-tailed) 0.001
N 796 796
. Pearson Correlation 0.120 1
;Lo(jeeiffe”ihd;‘;e'c’pmem © Sig. (2-tailed) 0.001
N 796 796

**_Correlation is significant at the 0.01 level {@i{ed).

4.6.5 Stepwise Multiple Regression Analysis
The table that follows presents the parameterh®fmtodel for Forced Entry

Multiple Regression Analysis. From the results, naticed that two parameters

(Computer Based Direct Instruction and Internet dglasProblem Solving) are

significant showing that they were better predistof professional development of

student-teachers. At this level we felt the needctmduct a stepwise multiple

regression analysis to find out if other modelsld@merge.

Table 4.67 Table of Coefficients

Model Unstandardized | Standardized T Sig. Colinearity
Coefficients Coefficients Statistics
B Std. Error Beta Tolerance| VIF
(Constant) 75.172 5.354 14.040| 0.000
Computer-Based | = o7 | 196 0162 | 4219 0.000| 0761 |1.314
Direct Instruction
Asynchronous
Experiential -0.381 0.222 -0.064 -1.718 | 0.086 0.794 1.259
Learning
Asynchronous
1 Collaborative -0.056 0.241 -0.009 -0.232 | 0.817 0.742 1.348
Learning
Intemet-Based |, o) | 0242 0258 | 6.701 | 0.000 | 0757 |1.321
Problem Solving
Online Content 0338 | 0.238 0.054 1420 | 0156 | 0.786 | 1.272
Representation
Online Learning | )56 | 9260 0001 | 0.023| 0.982| 0816 |1.226
Environment

a. Dependent Variable: Professional developmestuafent-teachers
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Table 4.68 Descriptive Statistics of models in teda to Mean and Standard

Deviation
Mean Std. Deviation N
Professional development of student-teach] 121.4284 15.47686 796
Computer-Based Direct Instruction 18.3204 3.02636 796
Asynchronous Experiential Learning 14.5704 2.62093 796
Asynchronous Collaborative Learning 14.9636 2.49426 796
Internet-Based Problem Solving 19.6558 2.45454 796
Online Content Representation 16.2399 2.44928 796
Online Learning Environment 12.9020 2.20701 796

The correlations matrix that follows show that #lle predictors (Online

Learning Environment,

Representation,

Asynchronous Experiential ro@ag, Online Content

Asynchronous Collaborative Learni@pmputer-Based Direct

Instruction, Internet-Based Problem Solving) catelwell with the outcome variable

(professional development of student teachers). bivariate correlations among

variables are all significant. Thus there is norfed multi-colinearity between

variables, since none of the correlations is alib9e

Table 4.69 Table of Correlations Matrix

1 2 3 4 ) 6 7
1 Computer-based direct 1
instruction
2 Asynchronous 0.305" 1
experiential learning
3 Asynchronous 0.317 0.367 1
collaborative learning
4 Internet-based problem | 0.283 0.318 0.353 1
solving
5 Online content 0.355 0.121 0.137’ 0.303 1
representation
6 Online learning 0.237 0.111 0.294 0.286' 0.316" 1
environment
7 Professional 0.231 0.070 0.117 0.296' 0.180° 0.120° 1
development of student-
teachers

**_Correlation is significant at the 0.01 level {@ied).
* Correlation is significant at the 0.05 level @ed).

N=796

The table below presents the predictor variabled Were entered into the

Stepwise multiple regression analysis. The tablewskhat all the variables were

entered. As a result, two models were extractedptedict the professional

development of student teachers.
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Table 4.70 Table of Variables Entered/Remo¥ed

Model Variables Entered Variables Removed Method
Stepwise (Criteria: Probability-of-F-to
1 Internet-based .| enter <= 0.050, Probability-of-F-to-

problem solving remove >= 0.100).

Stepwise (Criteria: Probability-of-F-to
.| enter <=0 .050, Probability-of-F-to-
remove >= 0.100).

a. Dependent Variable: Professional developmestuafent-teachers

Computer-based

2 direct instruction

The summary table below shows two models. In tingt fmodel, Pearson
correlation R = 0.296 and R2 = 0.088. This implteat the predictor variable
(Internet-Based Problem Solving) accounts for 8.80%be variability of professional
development of student teachers. Also in the seeoadel, Pearson correlation R =
0.334 and R2 = 0.111. This implies that the predicariable (Internet-Based Problem
Solving, Computer-Based Direct Instruction) accoiant11.10% of the variability of
professional development of student teachers. Tthes,second model is a better

predictor of professional development of studeathers.

Table 4.71 Table of Model Summdry

Model R R Adjusted R| Std. Error Change Statistics Durbin-
Square| Square ofthe |R Square = dfl | df2 | Sig. F | Watson
Estimate | Change| Change Change]
1 0.296 | 0.088 0.087 14.79200| 0.088 | 76.321 | 1 | 794| 0.000
2 0.334 | 0.111 0.109 14.60825| 0.024 | 21.099 | 1 |793| 0.000 | 1.938

a. Predictors: (Constant), Internet-Based Problelvirgp

b. Predictors: (Constant), Internet-Based Probleii®y, Computer-Based Direct Instruction

c. Dependent Variable: Professional developmestuifent-teachers

The ANOVA table below shows two values of F-ratio. the first model,

results displayed in the ANOVA table show that &eras highly significant; F (1,
794) = 76.321, p< 0.001. This result reveals thatd is less than a 0.1% chance that
an F-ratio of this magnitude would occur by chaalome. Therefore, we can conclude
that our regression model results are significardlybetter prediction of the
professional development of student teachers. Als®,second model shows that F-
ratio is highly significant; F (2, 793) = 49.6765 p.001. This result reveals that there
is less than a 0.1% chance that an F-ratio thgelavould occur by chance alone.
Therefore, we can conclude that our regression hredalts are significantly a better

prediction of the professional development of studeachers.
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Table 4.72 Regression Model ANOY/for professional development of
student-teachers

Model Sum of Squares Df Mean Square F Sig.

Regression 16699.232 1 16699.232 76.321 | 0.000
1 Residual 173729.686 794 218.803

Total 190428.918 795

Regression 21201.872 2 10600.936 49.676 | 0.000
2 Residual 169227.046 793 213.401

Total 190428.918 795

a. Dependent Variable: Professional developmestuafent-teachers

b. Predictors: (Constant), Internet-Based Probleiisy

c. Predictors: (Constant), Internet-Based Problelvir®n Computer-Based Direct Instruction

Now we can consider the parameters of our moded.t@ble below presents b-

value estimates. These values indicate the indifidantribution of each predictor to
the model. We can now consider the parameters omfmael. The table gives the b-
value estimates. These values indicate the indalidantribution of each predictor to
the model. It appears that Internet-based problaking (t (794) = 7.183, p < 0.001),
Computer-based direct instruction (t (794) = 4.5p3< 0.001) are all significant
predictors of the professional development of sttitkachers in Cameroon.

Table 4.73 Table of Model Coefficierits

Model Unstandardized Standardized T Sig. Colinearity
Coefficients Coefficients Statistics
B Std. Error Beta Tolerance| VIF
(Constant) 84.727 4,234 20.012| 0.000
1 _
Internet-Based | g7 | 214 0206 | 8736 0.000| 1.000 |1.000
Problem Solving
(Constant) 75.334 4.654 16.186| 0.000
Internet-Based | 5o, | (999 0251 | 7.183| 0.000| 0.920 |1.087
2 Problem Solving
Computer-Based
) : 0.820 0.179 0.160 4,593 | 0.000 0.920 | 1.087
Direct Instruction

a. Dependent Variable: Professional developmestuafent-teachers

The magnitude of the t-statistics, suggests thatet-Based Problem Solving
and Computer-Based Direct Instruction have an wgalented role in fostering the
professional development of student teachers. Tdéverereplacing b-values into an

equation would be able to define our regressionahasl follows:

Professional development = (1.581) Internet-basetbljpem solving + (0.820)
computer-based direct instruction + 75.334



207

The standardized beta value for Internet-Based|@ml$olving indicates that
this variable has a higher degree of importancéhen model. The following table

summarizes the results for our regression model.

Table 4.74 Summary of Stepwise Multiple Regressforalysis

B SEB B

Step 1

Constant 84.727**| 4.234%***

Internet-based problem solving 1.867**F  0.214*% 206***
Step 2

(Constant) 75.334*%** | 4.654***

Internet-based problem solving 1.581**F  0.220*%* 2AB1***
. Computer-based direct 0.820%* | 0.179%* | 0.160%*
instruction

Note :R2=.088 for Step 14R2=.024 for Step 2 (*** p<.001),
Y=L+ BX ALK+ e X +E

In conclusion, results of our Stepwise Multiple Resgion Analysis reveal that
two models (Internet Based Problem Solving and GderpBased Direct Instruction
are the best predictors of professional developrokstudent-teachers in Cameroon as
could be seen in the Stepwise Multiple Regressioalysis above

4.7  Synthesis

This chapter presented the major findings of th&lstwith respect to the
variables exploited.

The next chapter will be devoted to a detail distus of these findings in
relation to the research hypotheses and researdstiuns explored in this study.



208

CHAPTER FIVE
DISCUSSION OF FINDINGS AND
INTERPRETATION OF DATA

5.1 Introduction
In this chapter, the major findings obtained wil Biscussed with respect to
the variables under study. However, the first piestusses findings of the experiment

conducted while the second part discusses redutie curvey.

5.2 Discussion of Findings of the Experiment

The results of the experiment revealed that on dherage, the reported
variability of the Mean marks between the firstttesxd the second test was
significantly higher for the Experimental Group éML5.660, SD = 1.202) than for the
Control Group (M = 14.188, SD = 1.504), t(191) &0®, p < 0.001, r = 0.4280. The
magnitude of the effect showed that the differemc@erformance between the two
groups of student-teachers was significant. Tmfeyénce made was that the use of e-
learning as an innovative teaching strategy hagrafisant effect on the performance
of student-teachers in educational technology. Tihding offers new evidence that
the independent variable (e-learning) has a sigamti influence on the dependent

variable (student-teachers professional development

In addition, results showed that the field of stindyl a significant influence on
the performance of student-teachers in the first, te (2, 188) = 7.581, p < 0.001,
®=0.30. This means that about 30% of the resultkerfirst test could be explained by
the field of study of the student-teachers. Theseixpental group was made up of level
three students studying German and Spanish agyfof@nguages respectively in the
department of foreign languages registered forcthese EDI 309. The Control group
was a combined class that was made up of levet strelents studying Chemistry and
Physics as teaching subjects and registered focdbese EDI 309. Findings of the
second test showed that the field of study had gmifgiant influence on the
performance of the student-teachers, F (3, 1873.3%, p < 0.0019%=0.5100. This
means that about 51% of the results could be engilaby the field of study of the
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student-teachers. This finding gives new proof it effect of the treatment (e-
learning) will vary from one field of study to ahetr. In the same light, the study
revealed that student-teachers studying Arts stsjike Languages appreciate e-
learning better than student-teachers studying nSeiesubjects like Physics and

Chemistry in Cameroon.

Moreover, the ages of the student-teachers indhgke ranged from 20 to 30
years. This age group was sub-divided into thréegsaups. The sub-groups included
student-teachers below 25years, student-teacheredre 25 and 29 years and student-
teachers above 29 years. The different age growgrgiomed, are made up of youths
who all have a passion for Information and Commatnoe Technologies especially
the Internet and mobile devices like the mobile mehoAlthough the analysis of
variance for the first test revealed that age groupcategory had a significant
influence on the performance of the student-teacierthe first test, F (2, 188) =
3.814, p < 0.05¢p=0.17, the same analysis in the second test shthvetdge did not
have a significant influence on the results of #tadent-teachers in educational
technology (F (2, 188) = 0.424, p > 0.05). Alsogewtihe differences in the Means and
Standard Deviations in the various age groups ested for its degree of significance,
Levene's test and the analysis of variance revehigdhe ages of the student-teachers
did not have a significant effect on the resultorded in this experiment.

More still, results showed that of the 191 studeathers that participated in
the experiment, 71 were made up of females scaipgrcentage of (37.2 %) while
120 were males scoring a percentage of (62.8 %dhoAgh male student-teachers
dominated in the experiment, findings revealed thratthe average, female student
teachers performed better than their male countstpdowever, when the difference
in performance in the two tests (Test One and Test) was tested for its degree of
significance, findings further revealed that genldad a significant effect in the results
of the study. This result offers new evidence tipahder plays a significant role in
student-teachers appreciation of e-learning in Gaome Female student-teachers in
Cameroon appreciate and have more passion fornhatoon and Communication
Technologies and their application in learning tlihe males. Also, the increasing
number of female student-teachers in teacher educatstitutions in Cameroon
shows the interest that women are having for thehieg profession and is clear proof

of the fact that they are ready to learn and téieltheir male counterparts.
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Findings further revealed that student-teachersGafrman and Spanish
developed the expected competences which includeaviedge of general culture of
ICTs in Cameroon, Usage and Creativity better thiailent-teachers of Physics and
Chemistry. This was testified by the quality ofithgeroductions (Test Two). It is
worthy to note that the best three productionseiimt of design, presentation and
description came from the Experimental group; mepecifically from Student-
teachers studying Spanish and German in the depattaf Foreign Languages. The
group with the best production came from Group arisgh with a total score of 18 on
a scale of 20 marks. This group was made up afngmbers. The group worked on an
Audio Media and a Visual Media. The audio devicednced was a Compact Disk
(CD) on Pronunciation of the Spanish Alphabet. Viseal media produced was a Flip
chart which complements the audio. The Flip chagsents the different characters
with their sounds. The characters were presentedhenFlip chart with different
colours to make it attractive to learners. The theoi the lesson chosen was
Pronunciation of the Spanish Alphabet. The classseh for the lesson was Form
three. That is for beginners of the Spanish Langu#igs also interesting to note that
the best overall student-teacher in the course deonethis group with an average of
18.5 on 20 marks.

Also, the group that came second was Group 4 fl@nGerman class with a
score of 18 on a total score of 20 marks. This greas made up of five members.
The group produced a Video CD on common vocabulsegd in the Hospital. The
theme chosen was Expressions and Communicatiorerm&h at the Hospital. The
class selected for the lesson was Form three-Gentaas in Cameroon. That is for
beginners of the German Language. The group thae dhird was group 2-German
with a total score of 17 on a scale of 20 marksis Yroup was made up of five
members. The group produced an Audio CD on Gramiter.theme chosen was “the
use of common Prepositions in German”. The CD preducontained a song with
some explanations in between for learners to utetetsbetter. The class chosen for

the lesson was form four-German class in Cameroon.

Furthermore, comments and questions that were dekitx teacher and those
posted on the e-group about the course showed ghatent-teachers in the
Experimental group were more committed in acquirihg necessary competences

expected to be developed. The researcher obsehedd student-teachers in the



211

Experimental group enjoyed working as a group amdhédividuals. The discussions
that took place in the classroom during the fact&ate meetings and in the e-group as
they left the classroom revealed that they had Idpee a more socio-constructive
attitude towards problem-solving. It was equallsetved that the student-teachers in
this group had developed the attitude of sharirigrination that concerned them on
the e-group. They equally shared comments on thepof e-groups and study groups
to accelerate learning following tutorials in tHassroom. They made comments such
as “I have learned a lot from the yahoogroup”, dvé learnt how to create my own e-
group and blog”, “I will use our group work duringaching practice”. As a matter of
fact, they all appreciated the yahoogroup and agkedtions about “what will happen
to the yahoogroup after the course”. There was @®perative work in this group as
the student-teachers were able; to conceive thejeqs by identifying their learning
needs, to define clear objectives, to develop eggras to implement and evaluate the

learning that had taken place.

5.3 Discussion of Findings of the Survey
The findings obtained in this section will be dissed under the main variables

measured in this study.

5.3.1 Research Hypothesis 1

The first research hypothesis (RH1) asserts thamplder-Based Direct
Instruction has a significant influence on the pssional development of student
teachers. The results of the correlation betweangter-Based Direct Instruction and
the professional development of student teacheosvghat; r (794) = 0.231, (p <
0.001). From this finding, inference made was thainputer-Based Direct Instruction
(CBDI) has a significant influence on the professio development of student-
teachers. The magnitude of the effect was veribgdthe test-value which gave a
coefficient of determination of 0.0533; meaningttbe83% of the variability of the
professional development of student teachers cbeldxplained by Computer Based

Direct Instruction.

In addition, when the responses of the studentieracon the questionnaire in
relation to Computer-Based Direct Instruction wemered and categorised, it was

observed that a majority of the respondents indicahat the Course outline or
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programme can be presented to a large group imkameqInternet) learning platform’
(Mean = 3.2563). This was followed by the view tl@Ts promote competence based
teaching with a mean of 3.2387. These results#rstantial because online platforms
support interactions of all dimensions betweennlees. In general, results reveal that
all the items (presentation of course outline,swad procedures online, enhancement
of face-to-face tutoring and competence basediegcdemonstration and illustration
to a large group online ) categorized under CompBi#sed Direct Instruction were
very important to the respondents considering tightsdifferences in the Means and
Standard Deviations. This finding is obvious asnpetence Based Teaching is the

main approach that is used in all the primary awbsdary schools in Cameroon.

Worthy of note is the fact that this result is detent with previous research by
Psychologists like B.F. Skinner and Jerome Brunkeose research indicates that the
use of technology facilitates direct instructiomis’ model supported by ICTs leads to
self-directed learning and mastery learning. As aten of fact, Behaviourism as a
theory of learning has influenced the developmeht Gmmputer-Based Direct
Instruction. The views of B. F Skinner lay the fdation for this model in education.
Skinner’'s principles of step-by-step instructiondafrequent reward of learners’
responses has influenced the development of Compased Direct Instruction.
Santrock (2004:220) argues that by breaking dowmnlag into small, simple steps
and rewarding students after the completion of eaep, mastery learning is achieved.
Also, by combining many of these steps, complexabilurs can be learned
efficiently. Computer-Based Direct Instruction aitosmake knowledge transfer more
efficient, flexible, and convenient to both the deer and the student primarily by
ordering the sequence of content and by elaboratmgs presentation. For example
“simple to complex”, “known to unknown”, “near- téar. This study has shown that
“online learning platforms” can help students toelep specific competencies and
abilities. They are appropriate for distance edooatindividual training or remedial

activity out of classroom time or at home.

Moreover, this finding is consistent with previaesearch, particularly that of
Bottino (2004:556) which indicate that this kindagfproach to the use of computers in
education is the basis of some distance learnmgses on the Internet that are
becoming progressively widespread. Computer-BageecDInstruction has advanced

the traditional lecture method of teaching. In timedel, almost all the teaching and
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learning activities revolve around the computere Tomputer substitutes the teacher
as the provider of learning objectives, conterdrieng experiences and evaluation. It
is worthy to note that the computer can be incapa on to each aspect of the
teaching and learning process, enhancing teactterés with multimedia presentation
tools. Crook (2001:32) argues that Multimedia catphlecturers to package their
lecture notes as web pages to be consulted anamgnd anywhere by the students.
This study has proven that transforming lecturersesl into multimedia portfolios, to
be accessed at the convenience of the learnerd sdtractive. Also, it is important to
note that this model has the potential to curbpitudlem of large group or increasing

numbers of students in institutions of learningeesglly in higher education.

More still, this finding has proven that the leetun this format has two main
social dimensions; the shared or communal natungadicipation which makes it a
social occasion and the personalised nature ofubgect matter or curricular material
which also makes it a social occasion. These saltlménsions of Computer-Based
Direct Instruction promote effective engagemengtafients in a course or programme.
As a result, Computer-Based Direct Instruction @¥icmed by this finding, sustains a
stronger sense of involvement, motivation and pigdtion in classroom face-to-face
tutoring. Thus attendance in face-to-face lectueates a platform of shared peer
experience. This serves as a resource for inforama non-formal education,
exploration and evaluative discussion among thelestis. The social quality to
Computer-Based Direct Instruction that is about peFsonalization of curricular
material gives student-teachers the opportunityacoess content everywhere and
whenever they want. Also, the existence of a vaicie curriculum material thanks
to the computer, Tutorial Marked Questions (TMAagilitates learning especially

distance learning.

Bottino (2004:556) emphasized that in the designsoth programmes,
importance should be ascribed to factors such a&stgun presentation, objectives,
content, presentation of prerequisites and feedba&kesented questions require
application of the concepts or rules covered inittsructional sequences. Feedback
should be diagnostic by identifying processing errand prompting remediation or
recasting of the instruction. Their use is maxirdize distance education rather than

classroom practice since they are often perceiveie ms substitutes for teachers.
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5.3.2 Research Hypothesis 2
The second research hypothesis (RH2) asserts #yatcAronous Experiential

Learning has a significant influence on the pratess development of student
teachers. The findings of the correlation betwesgn&hronous Experiential Learning
(AEL) and the professional development of studerstchers show that; r (794) =
0.070, (p < 0.05). From this finding, inference madas that Asynchronous
Experiential Learning has a significant influenae tbe professional development of
student teachers. The test-value gave a coeffiofeté¢termination of 0.0049; meaning
that 0.49% of the variability of the professionavdlopment of student teachers is

explained by Asynchronous Experiential Learning.

Moreover, when the responses of the students awcturées on the
guestionnaire in relation to Asynchronous Experaéntearning were scored and
categorised, it was observed that a majority of rdspondents indicated that ‘ICTs
promotes self-directed learning’ (Mean = 3.489%his was followed by the view that
there is transfer of learning and generalisatiomnnonline platform with a mean of
2.8744. These results are substantial becauseeopli@tforms support interactions of
all dimensions between learners. In all, resulieaéthat all the items(enhancement of
observation, integration of theory and practiceersithening of investigation, self-
directed learning, transfer of learning and gemsatibn in an online platform)
categorized under Asynchronous Experiential Legrnirere very important to the

respondents considering the slight differencefénMeans and Standard Deviations.

It is worthy to note that this finding is consistemith previous research by
Psychologists like B.F. Skinner, Jerome Bruner, Mygotsky and the Information
Processing theorists whose research indicatesthieatise of technology facilitates
mastery learning, discovery learning, and collatheea learning respectively.
Asynchronous Experiential Learning is inductivegrleer centred and activity centred.
It is based on three principles which include thet that students learn best when they
are involved in the learning experience; knowletgmore meaningful when learners
discover for themselves; students are committdeaming when they are free to set
their own learning goals. In this model, learnesstipipate in an activity through

observation, clarify their thinking and feelings $8lyaring ideas; draw useful insights,
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apply what they have learnt. This study has prabhan this model facilitated by ICTs

leads to experiential learning, discussion anddiedfcted learning.

Mclintosh (2005:5) views asynchronous model as Vildial learning, where
the students access the course material whencangenient for them”. On his part,
Piskurich (2004:161) argues that asynchronousgééenctivities that do not occur at
the same time. Therefore, Asynchronous Experient@arning is e-learning
experience designed for self-learning at anytimé anywhere at your pace. This
approach is appropriate for higher education esgpigcteacher education. Long
(2004:17) argues that this mode of e-learning eratterized by its nature of learner-
facilitator interaction where the contribution dfet facilitator is temporally static.
According to him, information is presented in refsd format and the learner can
interact with it at any time thereafter. He furtlexplains that asynchronous formats
may also use online communication but the onliaener activity usually is a response
to stored data. Here, feedback may be provided lwiraan or via electronically

programmed means.

Furthermore, it is worthy to note that Behaviouris® well as cognitive
theories as learning theories lay the foundatiorttis model. B.F. Skinner is assumed
to be one of the most influential psychologiststttg behaviourist movement of the
20th century (Diessner, 2008:134). He believed ttiee power of the environment
could be harnessed for good or evil” (Passer andhSi2001:22). Behaviourists see
learning as a change in observable behaviour cabgeéxternal stimuli in the
environment. He uses the phrase “Operant condgirto describe a type of learning
in which the emitted (operant) rather than theitelit behaviour of the learner is
manipulated. An operant refers to a particular eesp or behaviour that an organism
makes (operates) on the environment in order tailbbr avoid a particular
consequence. Operant conditioning is based on idwe that many of the voluntary
responses of animals and humans are strengthered tiwbly are reinforced (followed

by a desirable consequence) and weakened whemt@gynished or ignored.

According to Crook (2001:20) after behaviourismgmitive psychology came
to be the second theoretical force to shape modeoounts of learning. Jerome
Bruner's theory (Cognitive theory of instruction)sa lay the foundation for
Asynchronous Experiential Learning in Educationrurier (1956) cited in Santrock
(2004:397) emphasized the concept of discoverynilegrby encouraging teachers to
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give students more opportunities to learn on tbain. This model can facilitate the
concept of discovery learning given that it is fear centred. It has the capacity to
encourage students to think for themselves andodesc how knowledge is
constructed. It equally feeds their natural cutipand inquiry.

Also, Asynchronous Experiential Learning facilistdiscovery learning by
providing students with stimulating activities otperiences that activate their natural
curiosity. After a critical observation or engagernie an experience, students are able
to define a problem, set hypotheses, investigatalyse, synthesize, and evaluate
learning gained. Asynchronous Experiential Learntag be very effective with the
assistance of teacher guided questions and dinsctibhe model can also be very
effective if students can get help from their peefsen experiencing an activity.
Bottino (2004:556) argues that learning is proguetg considered as being based on

an active exploration and personal developmertigerahan on a transmission model.

In addition, the Information-Processing theory halso influenced the
development of this model. Santrock (2004:247) esghat Information-Processing is
concerned with how individuals analyse the manyrsesi of information in the
environment and make sense of these experienced. &ha Ellis (2004:24); Noe
(2002:117); Gifford and Enyedy (1999:190) holdst ttentral to this approach are the
cognitive processes of memory and thinking. Theyteod that the amount of learning
that takes place depends on the processing capddie learner, the amount of effort
spent during the learning process, the depth afgasing and the learner’s knowledge
structure. Memory can be defined as the retentiomformation over time, which
involves encoding, storage and retrieval. On timeohand, thinking can be defined as
information processing. By processing, we meanvitiets such as perceiving,
organizing, analysing, synthesizing, rehearsingrirs and retrieving. On his part,
Semenov (2005:108) emphasized that the time hag ¢domschools to incorporate a
wider array of mental processes and activities ihéolearning process. He argues that
unlike the traditional classroom dominated by theken and printed word, the new
classroom should practise a multisensory enhanastnihg. Such learning
environments should provide learners with a nunatb@bjects and options that can be
combined to produce a desired effect. They showdbbilt up around a given
competence or competences expected to be develdpedlly, this finding show that

Asynchronous Experiential Learning programs arenflmd on the Information
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Processing model of cognition and have a significafluence on the professional

development of student teachers.

5.3.3 Research Hypothesis 3
The third research hypothesis (RH3) claims thatngbyonous Collaborative

Learning has a significant influence on the pratess development of student
teachers. The results of the correlation betwegmétsonous Collaborative Learning
(ACL) and the professional development of studestchers show that; r (794) =
0.117, (p<0.001). From this result, conclusion madas that Asynchronous
Collaborative Learning has a significant influermethe professional development of
student teachers. The test-value gave a coeffiaéndetermination of 0.013689;
meaning that 1.37% of the variability of the prsiesal development of student
teachers is explained by Asynchronous Collabordtearning. It is important to note
that this finding is consistent with the views afnstructivism especially socio-

constructivists views on learning.

Moreover, when the responses of the student-tesa@rethe questionnaire in
relation to Asynchronous Collaborative Learning evecored and categorised, it was
observed that a majority of the respondents inddc#hat there is cooperative planning
among peers in an online environment (Mean = 3.1608his was followed by the
view that there is Interactive planning with stutdeim an online platform with a mean
of 3.1256. These results are substantial becaugseeglatforms support interactions
of all dimensions between learners. In all, restdtseal that all the items (cooperative
planning among peers, interactive planning withdstus, active participation, peer
tutoring and mutual understanding in an online emrment) categorized under
Asynchronous Collaborative Learning were very int@or to the respondents

considering the slight differences in the Means &tashdard Deviations.

However, with the penetration of modern technologgducation, new interest
on research in teaching and learning has emergér Aehaviourism and the
cognitive views on learning, came the construdisviIhe constructivists especially
socio-constructivists views on learning has inficesh the development of
Asynchronous Collaborative Learning. According toiskdrich (2004:161),
Asynchronous Collaborative Learning includes “ednffor question and answer or

comments), threaded discussions, and reviews @snaissignments, and feedback”.
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There is a lot of sharing of ideas between teaeimer students as well as between
students and students. It is mainly through disonssDiscussion should be well
planned before-hand. This model requires that Huwthteacher and students give a lot
of attention to observation; listening; interpemoand intervention skills and abilities.
On his part, Bottino (2004:558) considers learningt only as an individual
construction developed during interaction with tt@mputer but also as a social
construction developed within the whole learningvéty. This finding confirms this
consideration. Semenov (2005:91) defines intavastias “processes where two or
more actors influence and affect each other’s mst@nd behaviour while striving to
reach their goal, doing some common work, or pariiog a joint task”. According to
him, any interaction generates information (Seme2005:91). Given the information
access and communication facilities of the Interagt e-learning environment has
distinct advantages as a means of providing supjpodommunities of inquiry to
promote higher — order learning. Verbal communarasuch as in oral discussions or
telephone conversation and written communicationnatext supported by pictorial
illustrations and graphs are being rapidly improvdy Information and

Communication Technologies. This finding illustsathis improvement.

Crook (2001:20) argues that the constructivistsceptualised knowledge in
terms of an active and exploratory subject. Cowrsitngm became influential within
education through the works of Piaget as well agoésky. Although both theories are
constructivist, Vygotsky’s is a social construciiviapproach, that emphasizes the
social context of learning, and that knowledge istually built and constructed
(Moore, 2000:15). Diessner (2008:115) points ouft thev Vygotsky is generally
considered the greatest Russian developmental &legist. He is valued for his
thinking now well known and widely respected, orclsumatters as learning as an
essentially social process, the need to engagedeam whole tasks that make sense
to them, and the Zone of Proximal (or potentialiv&epment (ZPD). The Zone of
Proximal Development is simply the difference bedwevhat a student can understand
on its own and what it can potentially understamaugh interaction with others or
learning support. Asynchronous Collaborative Leagnmodel provides scaffolding,
both from the use of the technology itself and $loeial interaction stimulated by
computers. This finding shows that student-teacthwenking with some assistance, in

the form of adult tutoring, cooperative group warkpeer tutoring, learn more than
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those engaged in individual discovery learninglalk-and-talk teaching. This finding

also reveals that Asynchronous Collaborative Lewynhas the capacity to help
student-teachers construct their own knowledgeutfitsocial interactions with others.
As a matter of fact, this mode of e-learning creaipportunities for student-teachers
to learn with the teacher, community resourcestesdrand more skilled peers. In this
model, the teacher as well as the technology sesdacilitator and guide rather than

director and builder of learning.

We also have the constructivist approach whichingedd to the cultural
approach to learning. This approach has influertbeddevelopment of this model.
Crook (2004:19) reiterates that the emergence of educational technologies has
catalyzed fresh discussion of educational theoy piactice. He explains that such
discussions embrace pedagogy, epistemology, ohpkgical development. To him,
the cultural view frames intelligent action as stimmg that is mediated. It is worthy to
note that Asynchronous Collaborative Learning manpens up new opportunities for
elaboration, representation and communication. & lnesv functions and opportunities
can change the models of practice which have iedpthe construction of the

technology used.

Moreover, Crook (2001:30) argues that the motivatio coordinate students
working together with computers cannot be takengi@nted. This result has shown
that ICTs have the potential to support acadentgraction that concerns peers more
than tutors: that is, informal group discussionkergfore, student-teachers could be
encouraged to get into more informal partnershimsceived to foster collaborative
study. Teachers should be trained on how to craatemanage learning platforms
effectively. Given the necessary learning platfostudents can engage in intelligent
discussion of their own learning. This study hasadly shown that collaboration
learning enhanced by ICTs can be very productivé laad to increased students’

achievement.

5.3.4 Research Hypothesis 4

The forth research hypothesis (RH4) asserts thtdrriet-Based Problem
Solving has a significant influence on the profesal development of student
teachers. The findings of the correlation betweeterhet-Based Problem Solving

(IBPS) and the professional development of studeathers show that; r (794) =
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0.296, (p<0.001). From this result, inference ma@e that Internet-Based Problem
Solving has a significant influence on the profesal development of student-
teachers. The test-value gave a coefficient ofrdetation of 0.0876; meaning that
8.76% of the variability of the professional deywitent of student-teachers is

explained by Internet-Based Problem Solving.

Also, when the responses of the respondents oquéstionnaire in relation to
Internet-Based Problem Solving were scored andyaed] it was noticed that the
majority of the student-teachers were in suppothefview that ICTs promote lifelong
learning (Mean = 3.5226). The view that ICTs fulfie need for discovery learning
with a mean of 3.3417 closely followed. Generaligdings reveal that all the items
(open-ended problems, lifelong learning, mini grgupjects, large group projects and
individual assignments) categorized under InteBeted Problem Solving were very
important to the respondents considering the sldjfferences in the Means and
Standard Deviations. Thus, the Internet suppdrdest-teachers’ problem solving
processes and provides them with the opportunityatoy out open-ended problems;

that is, problems which do not have a closed ddfareswer amongst others.

Garrison and Anderson (2003:4) maintain that ingths of higher education
have gradually started to appreciate the fact that content of an educational
experience will not define quality learning but tthlae context, how teachers design
that experience, and the interactions that drieeléarning transaction will ultimately
distinguish each institution. This model engageslents in observing, investigating
and drawing inferences or forming hypotheses.késaadvantage of students’ interest
and curiosity. It is flexible in that it encouragetudents to explore different
possibilities. It encourages students to partieipatthe learning process without the
fear of making mistakes. Also, it fosters creayiviand the development of
interpersonal skills. Students better understandemah and there is transfer of
knowledge. The role of the teacher changes frortuidecto facilitator, supporter, and
resource person. The teacher arranges the leagnwvigbnment, provides opportunity

for students’ involvement and gives feedback.

It is worthy to note that Activity Theory has inflnced the development of
Internet-Based Problem Solving like Asynchronouspéfiential Learning. The
penetration of ICTs in education has generated aflohinking in education theory
and practice. One of this thinking that is basedh@enCultural Approach in education
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is Activity Centred Design to teaching and learni@gfford and Enyedy (1999:189)
argues that Activity Centred Design (ACD) is adebor design for Computer
Supported Collaborative Learning environments, thasa the assumptions that:
activity is mediated by cultural tools, activity stlbe conceptualized on a number of
interdependent levels, and that conceptual undeistg is first established socially. In
this light, Gifford and Enyedy (1999:189) view laarg as a complex process in which
an individual's cognition is defined by its relatito the material setting and the forms
of social participation encouraged by these sedtidgcordingly, ACD emphasizes the
design of computer-mediated environments to supaodt structure the interactions
and interdependencies of an activity system, inolydhe interrelationships between

students, their instructors, the tasks they unklertand the inscriptions they use.

However, Gifford and Enyedy (1999:189) argue tleathing theories that lied
behind computer-mediated learning environmentstdedesigns that neither fit with
nor change the basic participation structures efdassroom. They acknowledged the
fact that computer mediated learning environmerasehincreased both student
learning and interest, but have not changed the@af the teaching-learning process,
the daily activities of the average classroom. &@mple, the whole-class, time-based,
lecture method still dominates the pedagogical daapge of most schools. Computers
have not yet had the profound impact on classro@utige that has been predicted. It
is in this backdrop that they recommend Activityn@ed Design (ACD). Finally, this
finding shows that problem-solving enhanced by I3dads to increased student-
teachers’ outcome. Thus, Internet-Based Problenair@phas a significant influence

on the professional development of student-teaagheCsameroon.

5.3.5 Research Hypothesis 5

The fifth research hypothesis (RH5) asserts thdh@Content Representation
has a significant influence on the professionalettggment of student teachers. The
results of the correlation between Online Conteepresentation (OCR) and the
professional development of student teachers rewedl r (794) = 0.180, (p<0.001).
From this finding, inference made was that Onlinentént representation has a
significant influence on the professional developmef student teachers. The test-

value gave a coefficient of determination of 0.0324eaning that 3.24% of the
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variability of the professional development of stntiteachers is explained by Online

Content Representation.

Furthermore, when the responses of the student¢esaon the questionnaires
in relation to Online Content Representation werered and categorised, it was
noticed that all the items (text presentation, Qregl representation, video
representation, pictorial presentation and audesgmtation) were very important to
the respondents in enhancing learning and also fusedly considering the slight
differences in the Means and Standard Deviatiortse Tesults showed that the
majority of the respondents were in support of ¥iev that video representations
enhance learning. This item scored the highest nogan5352 followed by pictorial
presentation with a mean of 3.4108. In conclusitre use of Online Content
Representation has a significant influence on tieéepsional development of student-

teachers.

It is important to note that this result is cormnt with the views of
constructivism, information and Processing theolty.concrete terms, these cognitive
theories of learning lay the foundation for thignfoof e-learning (Online Content
Representation). Online Content Representationseragkilable tools able to support
the relationship between the student-teacher wighkhowledge to be learnt (learning
object). Online presentations have the potentiasupport all the learning styles of
learners (Visual learners, auditory learners, anddsthetic or psychomotor learners).
Thus, Online Content Representation has the capaeithelp student-teachers to
develop full professional competences in the cogmitaffective and the psychomotor
domains. As a matter of fact, this finding is indiwith previous research carried out

by David Jonassen on cognitive tools.

According to Jonassen (2003:362), the key to proldelving is adequately
representing the problem to be solved. He furtixptagns that problem solving is at
the heart of practice in the everyday and profesdi@ontexts. However, over the
years, teacher education institutions especiallgemeloping countries like Cameroon
are being criticized for their poor outcome. In gane light, Jonassen (2003) remarks
that two problems regularly pose problems to sttgidinst, the kinds of problems that
students solve in schools (well structured prob)etimst are quite different from those
encountered in everyday and professional situatiGhsstructured or complex
problems); Second, the ways that students learntb@slve well structured problems
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usually found at the end of textbook chapters aitewers. Worthy of note is the fact
that problem-solving in must teacher educationtimsbns is too often proceduralised.

Consequently, students’ mental models for solviraplems contain only procedures.

Furthermore, Jonassen (2003:364) suggests thatler to be able to transfer
the skills of solving well-structured and ill-sttuced or complex problems, it is
essential that students learn how to representpthblems they encounter or are
solving in more than one way. Thus, problem repregmn becomes the key to
problem-solving. Again, Jonassen (2003:366) asseatsinformation about a problem
can assume different forms: numerical, verbal a@tgpial; that information can be
organised into meaningful structures including gihierarchies, or patterns such as
tables, graphs, matrices; that sequencing the gmobhn take many forms ( qualitative
and or quantitative). Jonassen (2003:364) remdr&s qualitative and quantitative
representations are complementary. He further @plathat “qualitative
representations provide preconditions on which gtaive knowledge can be applied;
gualitative reasoning supports construction of ¢tetive knowledge not available
initially. Lastly, it is important to note that diitative representations support the

solutions of quantitative problems” (Jonassen, 2BG3).

Furthermore, given the information access and comcation facilities of the
Internet, an e-learning environment has distinataatages as a means of providing
support to Online Content Representation to promiutgher — order learning.
Information in an online learning environment cam gresented in an audio format,
video, audio-visual, text, pictorial illustratiomd graphs. This finding reveals that
Online Content Representation supported by ICTshmrome very productive and

leads to improvements in the professional developoestudent-teachers.

5.3.6 Research Hypothesis 6

The sixth research hypothesis (RH6) claims thair@rlearning Environment
has a significant influence on the professionalettggment of student teachers. The
findings of the correlation between Online LearniBgvironment (OLE) and the
professional development of student teachers rewedl r (794) = 0.120, (p<0.001).
From this result, conclusion made was that the i@nliearning Environment has a
significant influence on the professional developmef student-teachers. The test-

value gave a coefficient of determination of 0.Ql#deaning that 1.44% of the
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variability of the professional development of stntiteachers is explained by Online
Learning Environment. This result is consistent hwiprevious research by the
behaviourists, constructivists and the culturabtig# whose research indicates that the
use of technology in a defined environment or cdanfacilitates the acquisition of

competences.

From another perspective, when the results regidten the questionnaire in
relation to Online Learning Environment were scoaed categorised, it was noticed
that student-teachers responded very positivelthentem related to distance learning
(Mean = 3.4284). This result implies that Onlineatreng Environment completely
eliminate distance. This was followed by the iteshated to storage capacity of an
online learning environment (Mean=3.3417). Germgrdindings show that all the
items (accessibility, flexibility, distance learginand maximum storage features of the
Internet) categorized under online learning enviment were very important to the

respondents given the slight differences in themdesnd Standard Deviations.

More specifically, Online Learning Environment makeailable tools able to
support not only the relationship of the studeathter with the knowledge to be learnt
(learning object) but also all the relationshipattare established between participants
during a teaching and learning activity. Bottino0O@4:558) argue that School
curricular includes different types of teaching daedrning methods and there is no
single method or type of tool that can be usedafboccasions. Moreover, within any
learning domain, students' and teachers' needveevhlring the activities in which
they are involved and tools available in the leagrenvironment have to support this
evolution. This study confirms that Online LearniBgvironment supports tools for
content representation, solution strategies andcegsses, communication and
evaluation. As a matter of fact, these tools featd#i problem exploration. However,
tools and features cannot by themselves guaraetenihg. They have to be used in
order to support teaching and learning. This sty clearly shown that teaching and
learning in an online environment can be very faliand lead to increased student-

teachers’ professional development.
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5.3.8 Research Question 8:
What are the challenges faced by teachers in tipdeimentation of e-learning?

This study reveals that there are many Challengeedf by teachers in
implementing e-learning. The findings show that tharious challenges in
implementing e-learning vary from person to peraod from one context to another.
More specifically, when the responses of the redpots on the questionnaires in
relation to challenges faced by teachers in impteing e-learning were scored and
categorised, it was noticed that the majority @& student-teachers indicated that slow
Internet lines or access speed constitute a sedoakenge to effective e-learning in
Cameroon (Mean = 3.2852). The problem of slow h#edines is as a result of
inadequate bandwidth. Bandwidth refers to inforpratithat can travel between
computers per second. Inadequate bandwidth makediffitult for learners to
download graphics and photos from some websitesnagng even make the system
inactive. This result is substantial because enlagrdepends on the Internet and a
strong bandwidth. The problem of slow Internet $ineas compounded by Inadequate
Information and Communication Infrastructure witMaan score of 3.2399. This was
followed by insufficient knowledge about e-learnifdgarning with ICTs) with a Mean
score of 3.1847. Following insufficient knowledgboat e-learning was Recurrent
power failure (Mean = 3.1143). Lack of ICT basedrriculum development

programmes (Mean = 3.1055).

Generally, findings reveal that all the items (leqdate Information and
Communication Infrastructure, high cost of Interredrvices, lack of qualified
electronic instructors, Slow Internet lines or ascspeed, lack of interest by some
students and lecturers, Poor implementation ofrbjgets in schools, Lack of teacher
flexibility and creativity, Ineffective teacher tnéng programme on ICT, Insufficient
knowledge about e-learning (learning with ICTs)c&eent power failure, Lack of
ICT based curriculum development programmes) caizgm under challenges faced
by teachers in implementing e-learning were verypartant to the respondents
considering the slight differences in the Means &tdndard Deviations. These
problems identified, are being compounded by theeabe of a clear vision for e-
learning in teacher training schools and lack ditipal and financial commitment.
Although in Cameroon, there is the political wi aould be seen in the country’s

sector strategic plan and the countries 2035 vjdiwere is no financial commitment.
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Another issue is that of brain drain. Worthy ofenct the fact that some of the best and
brightest students, teachers and researchers awvendethe country for “greener

pastures” in the developed world.

Nevertheless, results of our Stepwise Multiple Region analysis show that
there is the emerging presence of alternative quiwes or models of e-learning
challenging institutions in Cameroon to look beydhd limitations of this strategy.
These alternative perspectives (models) offer friesiights and encourage greater
research in the area of e-learning in CameroonAdrida as a whole. In conclusion,
the findings of our Stepwise Multiple Regressiomlgsis suggest that Internet-Based
Problem Solving and Computer-Based Direct Instaictiave an unprecedented role
in fostering the professional development of stideachers in Cameroon.

5.4 Synthesis
This chapter presented discussions of major firglimgth respect to the

variables exploited in this study.

The next chapter will be devoted to conclusion,itéiions, implications
recommendations and suggestions for further researc
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CHAPTER SIX

CONCLUSION AND RECOMMENDATIONS

6.1 Introduction

This chapter presents the conclusion, limitationsmplications,
recommendations that could hopefully lead to improent in teacher education
especially in the initial professional developmehistudent-teachers and suggestions

for further research.

6.2 Conclusion

Findings revealed that:

% Computer-Based Direct Instruction has a significanfluence on the
professional development of student-teachers.
« Asynchronous Experiential Learning has a significamfluence on the
professional development of student-teachers.
s Asynchronous Collaborative Learning has a significanfluence on the
professional development of student-teachers.
+ Internet-Based Problem Solving has a significafit@mce on the professional
development of student-teachers.
% Online Content Representation has a significariti@émice on the professional
development of student-teachers.
+ Online Learning Environment has a significant iefige on the professional
development of student-teachers.
% The use of e-learning has a significant influencele performance of student
teachers in educational technology
Also, results indicated that the problem of inadgquinformation and
Communication Infrastructure, high cost of Interrsdrvices, lack of qualified
electronic instructors, slow Internet lines or ascspeed, lack of interest by some
students and lecturers, poor implementation of ldjgets in schools, lack of teacher
flexibility and creativity, ineffective teacher tneng programmes on ICT, insufficient
knowledge about e-learning (learning with ICTsument power failure, lack of ICT
based curriculum development programme amongstrotbentribute the greatest
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impediments to effective e-learning in teacher atioo in Cameroon. Findings
further reveal that two models or variables (Iné¢fBased Problem Solving and
Computer-Based Direct Instruction) of all the mamodels or variables studied
(Computer-Based Direct Instruction, Asynchronous pdfiential Learning,
Asynchronous Collaborative Learning, Internet-Basetbblem Solving, Online
Content Representation and Online Learning Enviemt)y came out as the best

predictors of the professional development of stixieachers in Cameroon.

Worthy of note is the fact that the findings ofstBtudy are supported by sound
theoretical assumptions of learning, approachespaindiples. Thus, these results are
in general agreement with earlier research indigatihat the use of pedagogic
resources especially ICTs have a positive impaatducation theory and practice and
the outcome of education. However, despite the lehgés on the field, the
respondents showed an amazing familiarity withlttiernet and its facilities as could
be seen under socio-demographic results. This gitfdgs new evidence, as well, that
the penetration of ICTs in education and the use-lgfarning in particular influence
the professional development of student-teachelso, At is worth noting that these
results could be of specific interest to all teack@ucation establishments and other
institutions of higher learning envisaging distarecRication and e-learning. It could
also be of specific interest to the Higher Teachraming College Yaounde where the
experiment on e-learning was carried out as thetutisn is very conscious of the

importance of ICTs in education, its vision andsius.

6.3 Implications of the Study

E-learning and ICTs will continue to be a growimgaaof study in education
and has significant implications for theory, prpples and practice of teaching. The
growth is so significant that it seems to have gbkition to most of the problems in
education especially in developing countries likem@roon. The implications of e-

learning will be discussed in these subsectiorfslksvs:
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6.3.1 Pedagogic Implications

E-learning is multi-dimensional or multi-faceteddaall encompassing. Also,
problems in education are becoming complex. Cores#tyy strategies to address
these problems must be viewed in a multi-dimengionanulti-faceted manner with
respect to the context and the availability of nseaHowever, the professional
development of student-teachers must be the firstity for the country to solve its
present and future educational problems. This eskisy to education for sustainable
development. DFID (1997:4); Cunningham and Cunrangh(2004:1) state that
sustainable development means “meeting the needsthef present without
compromising the ability of future generations teentheir own needs”. Thus, the
educational system must strive to meet the needwasdpective teachers today and
those of future generations.

Furthermore, the educational system will not bke &b support the incessant
growth and penetration of ICTs in education withaateffective initial professional
development of student teachers that is based esettechnologies. This statement
corroborates the previous statement that profeakidevelopment is the key to our
common future. As a matter of fact, there shoulé ek between Initial training and
ongoing professional development of student-teach&NESCO and UNICEF
(2012:27) share the view that initial training e tprimary means of raising teachers’
competence, but in-service training, selectiondaats and other factors also have a
similar strong influence on students and their eotment. People need to understand
the challenges this generation and generationsrtee@re faced with in terms of ICTs.
This understanding can only come from fresh re$eaf this nature.

Darling-Hammond et al. in UNESCO and UNICEF (2@12:argue that there
is enough evidence which show that students tabghtachers who have acquired
strong skills in pedagogy and corresponding cedtifons tend to perform better than
those taught by teachers without such training.s€quently, researchers in the field
of education must engage themselves into this kinesearch for capacity building
purposes. This kind of research will help instiing of learning and the country in
particular to solve its current and future educalochallenges. Teacher training
institutions need to revise or change their tranapproaches and strategies and
activities. They need to become more flexible byppohg more flexible learning

approaches like blending learning (incorporatingefto-face tutoring with online
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learning). Watkins and Verma (2008:19) assert ithgtitutions must begin to develop
and nurture a culture of innovation and excellence.

Moreover, ICT tool influence and transform learnify fundamentally
changing the way in which content can be taughtlaeadtht. When considering the
design and use of such environments it is importantonsider the whole learning
situation, for example, not only the tool, but tteachers who will be using the
programme, the ways in which it will be used, thericulum objectives, the social
context and the way in which learning is organis€dis means that consideration
needs to be given not only to the programme debignalso to the definition of
possible ways it might be used effectively. Theigleof new tools should include,
where appropriate, the use of pictures, figureawargs, films and sound, and should
also offer the learners the opportunity to intesgith one another, objects and content.
This will enable them to access knowledge fromedéht viewpoints. Collaboration
and communication needs should be considered lwtlsubject based and cross-

curricular based teaching.

6.3.2 E-Learning and Communication

This study shows that effective communication isnaportant ingredient as far
as the teaching-learning process is concerned. eTlage two main types of
communication (Verbal and Non Verbal). These maafesommunication have been,
and are being, radically changed by ICTs and exiegrin particular. For example the
Internet, TV, radio, complemented by mobile phooesandhelds helps students as
well as lecturers to express their opinions onipent issues concerning the school and
the society. As a result, education stake holdeexirio redefine their communication
strategies and policies with respect to e-learniAtpo, student-teachers need to
acquire effective communication skills while initiag schools in order to be able to
do their job effectively when they graduate. On e, World Bank (2003:2) outlines
requirements of a knowledge economy which incluaerag others: an educated and
skilled population to create, share and use knaydeda dynamic information
infrastructure to facilitate the creation, effeeticommunication, dissemination and
processing of information. Individuals should valcenversation, collaboration and
egalitarianism over egocentric or self-centred heax and learning approaches.
Institutions of learning should identify knowledgekills and attitudes that might be

conducive to the creation of sustainable programmes
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6.3.3 E-Learning and Interactivity/ collaborative «ills

In addition, teacher education institutions andeys must establish genuine
partnerships to develop attractive and sustaindédening programmes such as
Computer Based Direct Instruction, Asynchronousldbalrative Learning programs,
Asynchronous Experiential Learning programmes thgg primarily ‘bottom up’
(Demand Driven). This will encourage designers @r@government to become more
involved in e-learning. They must recognise the ongnce of involving the
community in identifying technological issues trae relevant to them, involving
them in conceptualising training, implementatiord avaluation. The different stake
holders should also be involved in setting timemfea developing activities and
defining indicators for evaluation. Bottom-up iative help create trust, shared vision,

enabling networks and expanded possibilities.

6.3.4 E-Learning and Attitudes

More still, there is greater need for a change indset. Student-teachers as
well as teachers must change their ways of seeiaghtng and their roles in it. They
must learn that the penetration of ICTs in educat®a global issue that concerns
everyone. Teachers should be courageous to chemgeeskisting practices that lead to
poor outcomes and embrace new strategies in tepcthat have potentials to
revolutionize the educational system, for exampleadopting alternative methods of
teaching with technology like e-learning. Educatistakeholders should thrive to
become innovators and instead of fighting changeudint by ICTs, embrace it as a

new source of energy.

6.3.5 E-Learning and Technical skills

To expand the quantity and improve the quality mfhbr education in Cameroon,
teacher education institutions need to provideeasing numbers of student-teachers
with specialized skills necessary for adaptatiorthe field. Also, teacher training
institutions need to produce student-teachers avigieneral education that encourages
flexibility and innovation. They should teach statleeachers what is current and also
how to keep their knowledge up to date so that thidlybe able to cope with the
challenges of the fast changing learning envirotm&he amount and quality of
research on e-learning should increase. This Wiitiwa institutions to create and

disseminate new knowledge faster as their envirommeadually improves in terms of



232

infrastructure. ICTs should serve as mediationinduinteractions in the learning
environment. Therefore, student-teachers must beipped with the necessary
knowledge and skills such as Surfing, Blogging, imometworking, content
organisation, uploading and downloading, masterpasic computer programs like
Word, Excel and PowerPoint, critical thinking, Goatum mapping/organisation,
Problem — solving skills amongst others. Wheelezsd#link, and Corli (2005) point
out that people should be learning individuals mansforming organisations.
Therefore, teaching in teacher training schoolsukhempower prospective teachers
and prepare them for effective teaching in scheaols ICTs. Their capacities should
be enhanced so that they can make informed charmédransform those choices into
desired actions and outcomes. UNESCO and UNICEE22@) support that quality
education does not only ensures every child’s rightaccess education but also
improves cognitive skills, promotes attitudes, easl@and other non-cognitive traits that

are considered essential for the well-being ofvitlials, societies and nations.

6.3.6 Implications concerning challenges

Moreover, results showed that if Cameroon must esoits educational
problems, then the country must effectively implaemee-learning with the
collaboration of Telecommunication companies, m&tio and international
organisations. The educational system must be tigeegnd embrace positive change,
strengthen education for sustainable developmettt Wie use of e-learning, take
immediate action, develop sustainable programmehk teichnology, help student-
teachers to understand the role of e-learninggmate technology in all educational
activities to involve the whole community and filpalmake maximum use of
information and communication technologies to ewkateaching and learning.
Student-teachers should be able to distinguishdmtvinformation and knowledge, to
get what they need, to process information intovkedge and use that knowledge to

solve real life problems. Therefore, informatiors ba be used intelligently and wisely.

6.3.7 E-Learning and human capital

In conclusion, Teacher education supports developnie promotes income
growth. The vitality of teacher education is a famgntal determinant of a nation’s
position in the world. It contributes to skilledbtaur, productivity, quality of life,

enhances social capital, and strengthens instiaitictructures. It does this by
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producing people with new knowledge. Knowledge tatalyst for economic growth.
Economic growth is a powerful determinant of poyelieviation and improvements
in peoples’ lives. It generates classes of welingd teachers for all levels of the
educational system. UNESCO and UNICEF (2012:27pstipthat teacher quality is
important in determining the achievement levelstafients from disadvantaged socio-
economic background. Teacher education prombgestioices that people can make.
It is absolutely necessary for training specialigeneralists, who can invent, adopt and
operate modern technology in all sectors. The médion revolution that is driving the
new economy is dependent on educated and literatkews and more than ever, the

ideas fuelling this expansion have come from peuwjille tertiary degrees.

Government needs to attract and retain the besbaghtest student-teachers
to work in Cameroon by ensuring that good perforceadeads to higher remuneration,
better benefits, career growth, recognition, angblartearning opportunities. Without
this, the ongoing exodus of teachers from poor ¢tsentucrative jobs in the west will
increase, further weakening the educational systeress developed nations. It is
worthy to note that realising the potential of I@pplications is not an automatic
process. It requires substantial research and d@vent of this nature for adaptation,
experimentation and localisation. Nagy (2008:2) kasized that local knowledge and
learning are particularly important for ICT enabléeielopment, because it is still a
largely unexplored territory. Lessons from pedagaggial learning, and development
assistance underline the importance of locallyatridevelopment. Thus, government

should encourage research that will directly ctwote to economic growth.

World Bank (2003:4) points out that investment imtan capital are critical
for economic growth. Particularly important are nésechnology, its dissemination
through education and related externalities. Huntapital refers to people’s
knowledge and skills. It is as important for progore as valuable to people who have
it. Most human capital is built up through trainitigat increases a person’s economic
productivity- that is enables him or her to earhigher income. World Bank former
president Paul Wolfowitz stressed that capacityaisthe heart of development
effectiveness (World Bank, 2006:2). He further aguhat capacity is the ability of
individuals, institutions, and societies to solvelpgems, make informed choices,
define their priorities and plan their futures. Bgproving initial student-teacher’s

ability to function as educators in their commuesii training also increases social
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capital (social cohesion or social ties) thereblping to build human capital, increase
economic growth, and stimulate development. Teaeldeacation must therefore be
considered as fundamental to any meaningful dewstop, not just because it creates

and enhances human capital, but because it inareas&l capital as well.

6.4 Limitations of the Study
This study was affected by some shortcomings ostcaimts. Some of these

constraints are highlighted below:

1. E-learning is still a new practice in education #axks enough documentation.
There are only a few practical studies that hatvengited to investigate “the
role of ICTs on the teaching/learning process”. Mafsthe studies conducted
in this sector focus on continuous professionaktment of teachers already
in the field forgetting the important part thattiai professional development
play on learning in later years.

2. The constant changes coming from new technologsdwere and software
respectively, are changing the scope and statusadfer technologies. For
example what used to be considered a computernmstef characteristics ten
years ago is no longer the same today. This inoes$@nge is also affecting
the scope and status of e-learning.

3. The study is limited in its population sample; g@mple constituted only final
year students in Government Teacher Training Ceflem three regions of
Cameroon. The main reason for this sample was auket fact that it is the
sample that could furnish the researcher with lpiianformation given that
they are all final year students who are familiathwesearch on the Internet
for their assignments and long essays, communicabioline, typing and
editing of academic research projects. Also, thmpa was limited due to
financial constraints since an extensive populateord large sample will
require much money and even time. Keen interest gitgen to Government
Teacher Training Colleges because they are logatethjor towns where the
use of telephones, computers and Internet is ewidenthe Government is
struggling to create Community Tele Centres in wile country. Also, in

major towns, Cyber cafes are cropping up every al&y people are already
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getting interested in personal Internet offered tbg major providers like
CAMTEL, Orange and MTN.

It was difficult getting the exact statistics ofident-teachers in the final year in
the Higher Teacher Training Colleges as some stadeere still to register for
the academic year. However, it was easier gettirgg statistics of student-
teachers for the Government Teacher Training Ceieigom the Ministry of
Secondary Education and the regional delegatiorisegsare all registered for
the final certificate exams.

Also, during the administration of the instrumantpok days for the delegates
in some regions to issue authorization to the rebea to get down to the

schools.

Recommendations for the Study
Based on the objectives and findings of this stadg given that e-learning is

still a very new concept or strategy in many teacttening colleges in Cameroon, the

following recommendations are made to teacher ddurcanstitutions, students,

lecturers and the government:

1.

All the student-teachers as well as lecturers shbalencouraged to develop a
positive attitude towards e-learning and incorporattheir activities.

Student — teacher interaction, student — studertdation, student/lecturer —
instructional material or content and student/lemtu- community resources
facilitated by e-learning should be encouraged.

Internet services should be offered at moderatéscdie teacher education
institutions could get in to partnership with tedeanunication companies like
MTN, ORANGE, and CAMTEL MOBILE so that they can efftheir services
at subsidized rates to students and lecturers.

Teacher education institutions should reinforceirthgsion and mission
statements with a policy and strategy for e-leaynin

In-service training should be given to lecturers etearning for capacity
building.

Student-teachers should be sensitized on the ay@stof Online Learning
Environment, Asynchronous Experiential Learning, li@n Content

Representation, Asynchronous Collaborative Learn@amputer-Based Direct



236

Instruction, Internet-Based Problem Solving. Thepudd learn to be able to
identify their learning needs, define their leagistrategies, develop and
implement a learning plan and evaluate the leargaiged, with or without the
help of others (Self-directed Learning).

Also, student-teachers as well as lecturers (leg)yrshould be sensitized on the
advantages of collaborative learning enhanced Bg.I€or example, the use of
e-groups, USENET news groups, audio conferenciittpovconferencing and
teleconferencing

Student-teachers as well as lecturers should bengicholarships to develop
expertise in challenging areas like e-learning.

The government in collaboration with the differentnistries of education
should support teacher training colleges with Infation and Communication
Infrastructure. Also, partnership with internatibnlaodies (World Bank,
UNESCO, and UNICEF among others) involved in knalgke generation,
dissemination and capacity building in all key ared education including
teacher education should be strengthened.

10.The last but not the least, given the state ofrinfdion and Communication

6.6

Infrastructure in schools, teacher education tihs should exploit the two
models revealed by this study as the best predicir professional

development of student-teachers in Cameroon. Ehtternet-Based Problem
Solving and Computer-Based Direct Instruction. Bbuedy shows that these
two models have an unprecedented role in fostering professional

development of student teachers in Cameroon. koreason, greater attention
should be given to these models in schools.

Suggestions for Further Research

» A similar study should be carried out using a corafie research
design to validate these results.

> A similar study should be carried out but with aler scope to include
all the teacher training colleges in the ten regiohCameroon.

» A study should be carried out to examine the rdlee-tearning on
continuous professional development of Studentieasc

» A study should be carried out to investigate tHe od e-administration

on the professional development of student teagheZameroon.
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6.7 Summary

This study was set to explore the role of e-leaynon the professional
development of student-teachers in Cameroon. Thkgbaund to the problem, which
culminated to the formulation of the problem, wasarained. This led to the
formulation of research objectives, questions aggotheses to guide the study.
Related literature was reviewed based on the imp&clCTs and e-learning in
particular on the teaching — learning process. Tielgew was set up within a
framework of concepts, models and theories. Thedystinvolved a mixed
methodological approach. In this respect, a sunfeg96 student-teachers drawn from
eight (8) Primary Government Teacher Training Gmkeand three (3) Higher Teacher
Training Colleges in the Centre, North West andtBdlest Regions of Cameroon
was carried out. Also, an experiment that involt®d student-teachers of the Higher
Teacher Training College was conducted using biéherning. The target population
was made up of all the final year student-teacH2asa collected was analyzed using
descriptive and inferential statistics. Resultglascribed in the conclusion section of
this chapter show that e-learning has a significafiuence on the professional

development of student-teachers in Cameroon.

6.8 Key Concepts

E-learning, blended learning, e-learning modelsgligueducation, direct instruction,
experiential learning, collaborative learning, gesb solving, content representation,
professional development
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e st
of south africa

UNISA

APPENDIX A
QUESTIONNAIRE FOR STUDENT-TEACHERS

Dear respondent,

| am a PhD student in the School of Education, Brsity of South Africa (UNISA). |
am carrying out research on the professional dewedmt of student-teachers in
Cameroon. Our gquestionnaire is divided into sestifnom section A to I.  The
guestions and items in each section are purelyafoacademic purpose. Please, be
objective and sincere. Confidentiality will be givéhe highest respect. Your timely
response will be appreciated.

Thanks for your assistance.

Yours sincerely
Kibinkiri Eric L.

SECTION A
Please tick {) besides the choice(s) that best describes you.

1. Typeof School (] GTTC
() ENS /Faculty of Education

Full Name of School:
Region of Origin:

wn

4. Gender: Female

Male )

5. Age: 16-20 [ ]
21-25 (]
26-30 ()
31-40

40 > )

6. ICT Resources:Please indicate the item(s) you have by puttitigkain front
of the following.
() Computer
Mobile Phone
() E-mail address
() E-group address
(] Internet connection on mobile pé&¥@omputer
Others:
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7. Qualification:
(] Grade 1 Certificate
(] Diploma /HND in Education
() BA/BTech
() MA/MED

8. Experience:How long have you been using the Internet anthdsities?

Lessthan5yearl ) , 5-10yel_ ] -15%ars_ ] , more than 15 ye( )
Have never use[j

9. Frequency of ICT Use:How often do you use the Internet and its faeisit
() Daily
At least once a week
() Monthly
() Never

10.  Type of User:What type of user are you?
Expertusei’ ] ,casualu{_], Enduser ]

11. Reasons For Using ICTs:
(] Toincrease my effectiveness in teaching
() Toimprove relations with students
To get instructional content
To improve relations with colleagues
To do research
To get information concerning the school
To chat with friends in Face book/Twitte
() To listen to music
() To watch movies
() To make cheap calls

12.1n your opinion, do you think students taught wEi's perform better?

Yes (] No )



SECTION B

Please indicate the extent to which you agree thgHfollowing statements by
placing a tick {) in any of the boxes for each row:

4 = Strongly Agree, 3= Agree, 2 = Disagree, 1 ©$gty Disagree.
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Statements

Bl

Computer-based direct instruction

13

Course outline or programme can be presentea lrge
group in an online (Internet) learning platform.

14

Rules and procedures can be clearly presented ionline
platform

15

ICTs enhances face-to-face tutoring

16

Demonstration to a large group is possible inoatine
platform

17

lllustration to a large group can be carried iouan online
platform

18 | ICTs promotes competence based teaching

B2 | Asynchronous experiential learning

19 | Online learning environment enhances observation

20 | There is integration of theory and practice m @nline

platform

21 | An online learning platform strengthens invesiigns
22 | ICTs promotes self-directed learning
23 | There is transfer of learning and generalisaitioan online

platform

B3

Asynchronous collaborative learning

24

There is Cooperative planning among peers ino@lime
environment

25

There is Interactive planning with students m @nline
platform

26 | There is active participation in an online patf
27 | ICTs promotes peer tutoring
28 | There is common understanding among learnersnime

platform.

B4

Internet-based problem solving

29

Open-ended problems can be carried out in amne
platform

nl

30 | ICTs fulfils the need for discovery learning
31 | ICTs promotes lifelong learning
32 | Mini group projects can be created in an onle&ning

environment

33

Large group assignments can be carried out irordime
platform

34

Individual assignments can be accomplished inoalne
platform

B5

Online content representation

35

Text presentation online (on the internet) erdgendly
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36

Graphical representation on a computer fatitéearning

37

Video representations enhances learning

38

Pictorial representations enhances learning

39

Audio presentation sustains learning

B6

Online learning environment

40

There is accessibility to unlimited informationan online
environment

41

There is flexibility in an online learning ensmment

42

Internet-based learning environment completdipieates
distance

43

Internet-based learning environment offers maxmstorage
facilities

SECTION C

How would you rate your ability or communicationillskin each of the following
aspects using ICTs (Internet, computers, and mbitaes)?

4 = Very Good, 3 = Good, 2 = Poor, 1 = Very Poor

Communication skills 4

44

Emailing/SMS (that is sending emails)

45

Teleconferencing  (interactive  communication  with
telephone)

46

Group discussions

47

Face to face discussions.

48

Web publishing

49

Speaking

50

Listening

51

Writing

SECTION D
How would you rate your ability or technical skills each of the following aspects
using ICTs (Internet, computers, and mobile phdhes)

4 = Very Good, 3 = Good, 2 = Poor, 1 = Very Poor

Technical skills using ICTs

52

Surfing (searching for information that interestuyon the
Internet)

53

Blogging (that is creating personal mini websites)

54

Social networking (for example use of face bookwotter)

55

Content organisation (Presentation of information)

56

Uploading and Downloading(posting content and cogyto
a computer)

57

Mastery of basic computer programs like Word, Exaedl
PowerPoint

58

Curriculum mapping/organisation: breaking curricnlinto
sections that can be assigned and assessed

59

Problem — solving

60

Deep thinking




| 61 | Reading and typing ]
SECTION E

How would you rate your interpersonal skills/intetreity with respect to the following
components of the teaching — learning process u€iig (Internet, computers, and
mobile phones):

4 = Very Good, 3 = Good, 2 = Poor, 1 = Very Poor

Interactivity using ICTs 4 13|12 |1

62 | Interaction between you and your lecturers

63 | Relations between you and other students

64 | Interaction between you and the learning materiabotent
65 | Interaction between you and community resourcepges
and organizations)

SECTION F

How would you rate or assess your attitude towaelitronic applications and
processes?

Please, place a tick' after each statement in any of the boxes thatrites you:

4 = Very Positive, 3 = Positive, 2 = Negative, Yery Negative

Attitude towards learning with respect to ICTs 4| 3|2 |1
66 | | am interested in using ICTs (Internet, computdbile
devices)

67 | ICTs helps me to manage time well

68 | With ICT, | feel responsible for my own learning this
information age

69 | The use of ICTs has improved my management skills

70| The use of ICTs has reduced the cost of my edutatio

71| | believe the use of ICT s to learn is very impottéor my
career.

72 | ICTs has enabled me to learn where and when | want

73 | ICTs helps me to reflect on how | work

74| ICTs helps me to work with others in a given contex

SECTION G
Please indicate the extent to which you agree thgHollowing statements by
placing a tick {) in any of the boxes for each row:

4 = Strongly Agree, 3 = Agree, 2 = Disagree, 1 ro®ily Disagree.

Statements (Support Received by ICT Teachers)

75 | ICTs have increased financial assistance giveaaotters
76 | ICTs enhances direct/practical assistance to tesche
77 | ICTs facilitate technical support given to teachers

78 | ICTs enable pedagogic support to teachers

79 | ICTs facilitate group development

80 | ICTs facilitate action research.
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81

ICTs helps me to cope with the problem of largeugro

82

ICTs helps teachers now to have access to techinalg

infrastructure

g

83

ICTs enhance staff training in the systems andpegent

84

ICTs improve the vision and mission of the instdnt

SECTI

ONH

How would you rate or assess yourself with respethe development of values and

princip

les of learning using electronic applicag®@n

Please, place a tick/] after each value in any of the boxes that dessrijou:

4 = Very Positive, 3 = Positive, 2 = Negative, Yery Negative

Values and principles suitable for learning 4| 3| 2|1

85 | Punctuality

86 | Sharing/collaboration

87 | Empathy

88 | Respect of rights

89 | Hard working

90 | Integrity

91 | Humility

92 | Confidence

93 | Responsible

94 | Self-control
SECTION |

Please indicate the extent to which you agree tgHollowing statements by
placing a tick {) in any of the boxes for each row:

4 = Strongly Agree, 3 = Agree, 2 = Disagree, 1 roigily Disagree.

Statements (Challenges faced by teachers in the itementation of
elLearning)

95 | Inadequate Information and Communication Infrastire

96 | high cost of Internet services

97 | lack of qualified electronic instructors

98 | Slow Internet lines or access speed

99 | lack of interest by some students and lecturers

100 | Poor implementation of IT projects in schools

101 | Lack of teacher flexibility and creativity

102 | Ineffective teacher training programme on ICT

103 | Insufficient knowledge about elearning(learnirvgth
ICTs)

104 | Recurrent power failure

I05 | Lack of ICT based curriculum development prognse

Contact: Email: kibinkirieric@yahoo.comTel: 77 79 03 82
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APPENDIX C

CONSENT FORM

I, the undersigned, (profession or specializatian).............ccevvvvvvvvviiniennennnn. hereby
accept to participate in the research project bickvthe contract of confidentiality is
binding. | also declare that in case of any incomsece or commitment that

necessitates any withdrawal, | notify the reseatche

Signature.......cccooeeeeeeeeeeeeeiiinnes Date
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APPENDIX D
Determining the size of a random sample (s) for aivgn population size (N)

N S N S N S
10 10 220 140 1,200 291
15 14 230 144 1,300 297
20 19 240 148 1,400 302
25 24 250 152 1,500 306
30 28 260 155 1,600 310
35 32 270 159 1,700 313
40 36 280 162 1,800 317
45 40 290 165 1,900 320
50 44 300 169 2,000 322
55 48 320 175 2,200 327
60 52 340 181 2,400 331
65 56 360 186 2,600 335
70 59 380 191 2,800 338
75 63 400 196 3,000 341
80 66 420 201 3,500 346
85 70 440 205 4,000 351
90 73 460 210 4,500 354
95 76 480 214 5,000 357
100 80 500 217 6,000 361
110 86 550 226 7,000 364
120 92 600 234 8,000 367
130 97 650 242 9,000 368
140 103 700 248 10,000 370
150 108 750 254 15,000 375
160 113 800 260 20,000 377
170 118 850 265 30,000 379
180 123 900 269 40,000 380
190 127 950 274 50,000 381
200 132 1,000 278 75,000 382
210 136 1,100 285 100,0000 384

Note: From R.V. Krejcie and D. W. Morgan (1970)etBrmining sample size for
research activities, Educational and psychologiceasurement, 30, 608, Sage
Publications.
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APPENDIX E
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APPENDIX F

REGIONS OF CAMERDON .

THE CENTRE y NOATH-WEST AND SOUTH-WEST l

Q) state UniverSity A

NiGERjA “

CAR

- NORTH-WES

0 50 100km
b —

CENTER

CONGO

£au, .
e | ceon

Reference : ATLAS DU
CAMEROUN 2040.
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APPENDIX G
KIBINKIRI ERIC LEN,

Assistant Lecturer,
E.N. S — Yaounde,
TEL.. 77 78 03 82
10 -05 - 2013

Through the Head of Department,
Curriculum Studies and Teaching,
To

The Dean, Faculty of Education,

University of Buea

Dear Sir,

Subject: AN APPLICATION FOR A LETTER OF AUTHORIZATI ON

| have the honour to apply for authorization torgaout research in the department of
Curriculum studies and Teaching in the Faculty d@i¢tion, University of Buea. | am

an Assistant Lecturer in the Higher Teacher Trgn@ollege Yaounde and a PhD
student in the University of South Africa. Theditbf my research is “The Role of
ELearning on Professional Development of Studemtelers in Cameroon”.

Sir, I will be very grateful if my application iseepted. Thanks for your support.

Yours Sincerely,

Kibinkiri Eric L.



APPENDIX H

UNIVERSITY OF BUEA REPUBLIC OF CAMEROON
PEACE - WORK - FATHERLAND

P.O. Box 63

Buea, South West Region

CAMEROON

TEL: (237) 33 3221 34/33 3226 90 /33 3227 06
FAX: (237)33432508/33 322272

FACULTY OF EDUCATION

Dean: Professor André Mvesso

Vice Dean / Programmes and Academic Affairs: Dr. Nnane Peter Ebontane
Vice Dean / Studies and Student Affairs: Dr. Titanji Peter Fon

Vice Dean / Research and Cooperation: Dr. Andrew Ekoka Molindo
Faculty Officer: Mr. Ekema Patrick Esunge

q N 1419
] 0 MAI 2013
Date:

Your Ref.:

Our Ref.: 2013/00 ) 4% /UB/FED

Authorization for Research

I, Dean of the Faculty of Education, University of Buea, hereby authorize Mr.
KIBINKIRI ERIC LEN, a Doctorate student at the University of South Africa
and also an Assistant Lecturer at the Higher Teacher Training College Yaounde
of the University of Yaounde I, to carry out his Ph.D. research on the topic:
“The Role of E-Learning on the Professional Development of Student-teachers’

in Cameroon” in the Department of Curriculum Studies and Teaching.

This authorization is issued to serve where it is desired.

ﬁ’

. \ ¢\
Professor André Mvesso \%,\
L\ DEAN
Dean N

?‘/TY

.
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APPENDIX |
KIBINKIRI ERIC LEN,

Assistant Lecturer,
E.N. S — Yaounde,
TEL.. 77 78 03 82
08 — 05 -2013

Through the Head of Department,
Science of Education,

To

The Director of H.T.T.C Bambili,
University of Bamenda

Dear Sir,

Subject: AN APPLICATION FOR A LETTER OF AUTHORIZATION

| have the honour to apply for a letter of authatian to carry out research in your
institution. 1 am a PhD student in the Universitly South Africa. The title of my
research is “The Role of ELearning on Professi@®lelopment of Student-Teachers

in Cameroon”.

Sir, 1 will be very grateful if my application isceepted. Thanks for your

collaboration.

Yours Sincerely,

Kibinkiri Eric L.
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REPUBLIQUE DU CAMEROUN

REPUBLIC OF CAMEROON
Peace - Work — Fatherland Paix - "Travail - Patrie
THE UNIVERSITY OF BAMENDA UNIVERSITE DE BAMENDA
HIGHER TEACHER TRAINING COLLEGE ECOLE NORM/ALE SUPERIEURE(ENS)
DIE BAMBILI

(HTTC) BAMBILI
P.0. BOX 39 Bambili TEL 33 36 36 94 Tel :: 33 3636 94
FAX 33051069

BAMBILI THE
08 MAI 2013

HE DIRECTOR

REF: 0408/052013/UBa/VC/DHTTC

I, the Director of the Higher Teachers’ Training College (HTTC) of The
University of Bamenda in Bambili, hereby authorizes Mr. KIBINKIRI ERIC
LEN, a PhD student at the University of South Africa and also an Assistant
Lecturer at the Higher Teacher Training College Yaoundé of the University
of Yaoundé I to carry out his PhD research on the topic “The rwole of E-
Learning on the professional development of student - teachers in

Cameroon”, at HTTC.
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APPENDIX K
KIBINKIRI ERIC LEN,

Assistant Lecturer,
E.N. S — Yaounde,
TEL.. 77 78 03 82
28 — 04 — 2013
The Regional Delegate,
For Secondary Education,

Centre Region

Dear Sir,

Subject: AN APPLICATION FOR A LETTER OF AUTHORIZATION FOR
RESEARCH IN G.T.T.Cs

| have the honour to apply for the above mentiodedument. | am an Assistant
Lecturer in the Higher Teacher Training College age and a PhD student in the
University of South Africa. The title of my reselres “The Role of ELearning on

Professional Development of Student-Teachers ineCaom”.

Sir, I will be very grateful if my application iseepted. Thanks for your support.

Yours Sincerely,

Kibinkiri Eric L.
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REPUBLIQUE DU CAMEROUN REPUBLIQUE OF CAMEROON
Paix - Travail - Patrie Peace - Work - Fatherland

Akdedokkdkkskkk AR Rk

MINISTRY OF SECONDARY EDUCATION
seakesie sk sk ek Kk

MINISTERE DES ENSEIGNEMENTS SECONDAIRES

eT— CENTRE REGIONAL DELEGATION
DELEGATION REGIONALE DU CENTRE S
SRR RRAA K Sub Department of pedagogy in

. charge of Teachers Training
SOUS DIRECTION DES AFFAIRES GENERALES SHREETREEETERLT SR
Seksokp Rk kR R kR
INSPECTION DE PEDAGOGIE CHARGEE D
L’ENSEIGNEMENT NORMAL
FEEFd kR RE

BP : 5281 Yaoundé-Nlongkak

Tél. /Fax 22235187

AUTORISATION DE RECHERCHE
ATTESTATION OF RESEARCH

N°__O0.\ /13/MINESEC/DRES-CE/S-DAG/IC-EN
Le Délégué Régional des Enseignements Secondaires pour le Centre soussigné,

The Regional Delegate of Secondary Education for the Centre, undersigned

Atteste que M./Mme-/Mite KIBINKIRI ERIC LEN
Hereby testifies that Mr.

Matricule Solde 7’2/% s/

Qualité : professeur Assistant a I'E.N.S.de Yaoundé

Effectue dans le cadre de sa formation, une recherche ayant pour theme : « The role of
ICTS on the professional development of student teachers in Cameroon » .

Ce travail I'oblige & s'adresser a certaines institutions ou services en vue de la
collecte des données nécessaires pour sa réalisation.

En foi de quoi la présente Attestation lui est déliviée pour servir et valoir ce que de droit,

This Attestation is issued to serve the purpose it is intended for.

Yaoundé, e’ ) 141 201

On the

W2LSIN/
A\

%)
(5)

8
6,
Condary
SHEWENTS
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APPENDIX M
KIBINKIRI ERIC LEN,

Assistant Lecturer,
E.N. S — Yaounde,
TEL.. 77 78 03 82
10 -05 - 2013

The Regional Delegate,
For Secondary Education,
South West Region

Dear Sir,

Subject: AN APPLICATION FOR A LETTER OF AUTHORIZATION FOR
RESEARCH IN G.T.T.Cs

| have the honour to apply for the above mentiodedument. | am an Assistant
Lecturer in the Higher Teacher Training College ade and a PhD student in the
University of South Africa. The title of my reselrces “The Role of ELearning on

Professional Development of Student-Teachers ineCaom”.

Sir, 1 will be very grateful if my application iseepted. Attached are copies of letters

received from institutions visited. Thanks for ysupport.

Yours Sincerely,

Kibinkiri Eric L.
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APPENDIX N

REPUBLIQUE DU CAMEROUN
Paix — Travail — Patrie
ok Kok ok

MINISTERE DES ENSEIGNEMENTS SECONDAIRES

DELEGATION REGIONALE

DU SUD-QUEST
P.M.B. 10.015 BUEA

ke k

ik Y nU-
Ref.(i;.\:(%.:}i%..:{./MINESECIRDSWISDGA/SPS
E-mail: delesechuea@yahoo.com

Tel: 33 32 22 38

REPUBLIC OF CAMEROON
Peace — Work — Fatherland

dkE AR

MINISTRY OF SECONDARY EDUCATION
*hkkkk
REGIONAL DELEGATION
FOR THE SOUTH WEST
P.M.B. 10.015 BUEA

Hkkkk

10MALDB

Buea

The Regional Delegate
Le Délégué Regional

AUTHORIZATION FOR RESEARCH

|, The Regional Delegate for Secondary Education, for the South West

Region of Cameroon, hereby authorizes Mr. KIBINKIRI ERIC LEN, a Doctorate

Student at the University of South Africa and Lecturer at E.N.S — Yaounde to

carry out his PHD research on the topic “The Role of E- Leaning on the

Professional Development of Student- Teachers in Cameroon” in Government

Teacher Training Colleges in the South West Region.

This authorization is issued to serve wherever it is desired.

?orme kegional D .
and by Orde:?kega’Z

¥he Sub Directo. &

General Affairg

an €

- Recl
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APPENDIX O
KIBINKIRI ERIC LEN,

Assistant Lecturer,
E.N. S — Yaounde,
TEL.. 77 78 03 82
10 -05 - 2013

The Regional Delegate,
For Secondary Education,
North West Region

Dear Sir,

Subject: AN APPLICATION FOR A LETTER OF AUTHORIZATION FOR
RESEARCH IN G.T.T.Cs

| have the honour to apply for the above mentiodedument. | am an Assistant
Lecturer in the Higher Teacher Training College ade and a PhD student in the
University of South Africa. The title of my reselres “The Role of ELearning on

Professional Development of Student-Teachers ineCaom”.

Sir, 1 will be very grateful if my application iseepted. Attached are copies of letters

received from institutions visited. Thanks for ysupport.

Yours Sincerely,

Kibinkiri Eric L.



APPENDIX P

REPUBLIQUE DU CAMEROUN REPUBLIC OF CAMEROON
PAIX - TRAVAIL — PATRIE PEACE — WORK — FATHERLAND
;1ILV]STE;?-1:: DES ENSEIGNEMENTS SECONDAIRES MJNISTRY-O-.:;E(;ONDARY EDUCATION
DELEGATION REGIONALE REGIONAL DELEGATION
DU NORD OUEST ) FOR THE NORTH WEST
------- 5 s, oL
Tel. No. 3336 11 49 Ref. No. U / /MINESEC/RDSE/NW/SMACEA
33362863
Fax: 333629 08 Bamenda, the 1 7 MAI 20_13
THE REGIONAL DELEGATE

LE DELEGATION REGIONALE

SUBJECT: AUTHORISATION TO CARRY OUT RESEARCH

TO: Mr KIBINKIRI Eric Len,
Mle731793W,

ASSISTANT LECTURER,
ENS YAOUNDE.

With reference to your correspondence of 8" May, 2013 on the subject matter
cited above, you are by this note authorised to carry out your research on the topic:
‘The role of E-learning on the Professional Development of Student- Teachers in
Cameroon’ in all the Government teacher training colleges found in the North
West Region.

Considering the importance of this exercise that necessitates the collection of
data from these training institutions, and the fact this is almost at the end of the
academic year, you are advised to get in touch with the Principals concerned as
soon as possible and to work in close collaboration with them. This exercise
should be done in strict respect of the rules and regulations in force.

CC- All teacher training colleges concer
- Divisional Delegates i
- Files it

17

PLEG: Hors échelle
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APPENDIX Q

UNIVERSITE DE YAOUNDE I REPUBLIQUE.DU CAMEROUN
UNIVERSITY OF YAOUNDE I REPUBLIC OF CAMEROON

ECOLE NORMALE SUPERIEURE

HIGHER TEACHER TRAINING COLLEGE Patx - Travail - Patrie

PEACE- WORK- FATHERLAND
BP : 47 Yaoundé
Tél:99 938 1215

12 1~011 1 y,,(,uudc;/cﬂg JAN LUl
N° _UYI/ENS/D/gn

CERTIE] RISE DE SERVICE

K 3k ok ok ok ok skok sk ok ok ok kb k ok ok sk ok ok ok ok ok ok ok Rk kR R R R K

Le Directeur de 1’Ecole normale supérieure de Yaoundé
soussigné,
Certifie que : Monsieur KIBINKIRI Eric LEN
A effectivement pris service a ’ENS le : 28 Décembre 2011
En qualité d’ : Assistant
Département de : Sciences de I’Education

En foi de quoi le présent certificat de prise de service lui est

délivré pour servir et valoir ce que de droit.

< 4
YorvimNIcolas Gabriel ANDJIGA

\““Pfofesse ur




