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ABSTRACT

The purpose of this study was to investigate tresite challenges faced by The Kenya National
Examinations Council (KNEC) in the adoption of camgr based assessment in National
examinations. The study examines the stakeholdgitside towards the introduction of computer
based testing and assessment in the National eatianintheir views on how it will contribute in
the elimination of cheating cases and the tramsibbassessment from paper-pencil to computer
based assessment, with the aim of finding solutiorteese challenges and improving the testing
and assessment process by the Kenya National EadarirCouncil.

The target population consisted of students anchtga in Public and Private schools in Nairobi
and Machakos Counties. In order to get a represeatsample for the study, the researcher used
purposive sampling procedure. Both primary and sear data was used. Application of
questionnaires, observation checklist, and focug®dip discussions was crucial in gathering
relevant data. Both closed-ended and open-endedtigueaires were utilized to gather
information from teachers and students. The ques#imes were able to generate the information
required because they were designed in tandemthétiobjectives and research questions, while
the interviews covered a range of issues relatatidattitude and perception of the respondents
in relation to the objectives of the study. Focu&dup Discussion was held to corroborate the
information gathered through questionnaires anérwgw. The questionnaires provided an
opportunity for flexibility and free flowing of imrmation. Unstructured discussions were
expected to reflect genuine opinion, ideas andudts of the respondents on the topic under
study.

In conclusion, the study highlights the need taeevassessment in schools over to electronic
media, thereby enriching the testing experience mading the test results more useful for

teachers and students. Tests which are more reléwathe needs of the future and which can be
adopted to the rapidly changing needs of the glsbaeikety.
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CHAPTER ONE

1.0INTRODUCTION

1.1. Background of the study

Computers are now standard and widely spread tbatssignificantly affect the daily activities
of people’s lives. In testing and assessment irc&ilon, they are increasingly changing the ways
in which tests and assessments are developed amdisigred. Computer based testing has been
called the “next frontier in testing” where it i®ibg promoted as the solution to’ testing
problems in many of countries of the world (Trott2001). With increasing pressure to find
more cost effective and less labor intensive apgpres to testing, countries are seeing computer-
based testing as a way to address the challengispect of assessing all students at all levels of

learning.

Computer-based testing is viewed with optimism msapproach that would make testing less
expensive in the long run, and that would produeteb assessments of the wide range of
students, from primary level, secondary and evghdrilearningln Africa, Kenya included, the

integration of ICT to teaching and learning has agrad substatially low compared to the
developed countries. Integration aims at the uskC®dfto support teaching and learning in the
delivery of the various curricula to achieve impedveducation outcomes. ICT being an
interactive media, it would facilitates students develop diversified skills needed for

industrialization and a knowledge-based economyvels as allow teachers and learners to
proceed at different paces depending on the pregaiircumstances. Yusuf and Yusuf, (2009)
on integration of ICT in teaching and learning, agmized the important role it played in

preparing students for the demanding job marked, that the education sector needed to be

proactive in meeting the requirements for ICT skl the 21st century platform.

Computer-Based Assessment hereafter referred @Basis variously referred to as Computer-
Based Testing (CBT), e-assessment, computerizédgesid computer-administered testing and
is defined as a test or assessment that is aderieasor delivered on computers, either online or

on a local area network, or an equivalent electrdevice such as a cell phone or PDA linked to

1



the Internet or the World Wide Web where resporaseselectronically recorded, assessed
both. Bull and McKenna (2004) defines the term tmters all forms of assessment, whether
summative or formative, as a software used for atiical purposes, to manage the process of
setting, collecting, scoring and providing feedhaCBA systems enable educators and trainers
to author, schedule, deliver, and report on survgy&zes, tests and exams. Pelgrum and Law
(2003) in their study, explained why the term ‘cantgrs’ was replaced by ‘IT’ (information
technology) in terms of the shift of focus from qauting technology to the capacity to store and
retrieve information. This was followed by the oduction of the term ‘ICT’ (information and
communication technology) around 1992, when e-staitted to become available to the general
public (Pelgrum, W.J. Law N. 2003).

ICT in Education is usually for specific purposesgiere Gwang-Jo Kim (2009) in his report,
cited the following purposes that and Assessmemtseave:( a) Restructuring education system,
(b) Diversifying teaching-learning methods and pca&s, (c) Engaging all stakeholders of
education and adapt rapidly to changes in sociaty the environment, and (d) Enhancing
education efficiency, effectiveness, and produtstjyie) Efficient gathering of comparable data
from large populations, (f) Automated or even ins@grading, (g) Acceptance of varied response

formats, and the ability to produce individualiZeddback.

General advantages of CBA systems over traditiBagler-and-Pencil testing here after referred
to as (PPT) have been demonstrated in several amatnge works and include: increased
delivery, administration and scoring efficiencydueed costs for many elements of the testing
lifecycle; improved test security resulting frome&onic transmission and encryption;
consistency and reliability; faster and more cdfgtbtest revision process with shorter response
time; faster decision-making as the result of immaedscoring and reporting; unbiased test
administration and scoring; fewer response enty r@cognition errors; fewer comprehension
errors caused by the testing process; improvedsiadon and localization with universal
availability of content; new advanced and flexililem types; increased candidate acceptance

and satisfaction; evolutionary step toward futesting methodologies.



In testing, a wide variety of designs and developimie meet different purposesd the test
specification for computer-based tests should oheluthe test purpose, the content domain
definitions, the content structure for the tesmise required response formats for the test items,
sample test items illustrating the response forpiies number of items to be developed and
administered, scoring and reporting formats anatgutares, and test administration procedures
which must be clearly specified and documentedh@lgh support for use of computerized
testing is gaining momentum, there are those sk®ptho voice concern about the trend toward
greater use of computers in the assessment pro&ssie are concerned about the
appropriateness of CBA for assessing particuladlssisuch as reading comprehension
(Bernhardt, 1996). Others are worried about ttelily and comprehensiveness of computerized
tests (McNamara, 1996). While others are concermeout the degree to which construct-
irrelevant variables, such as computer-familiaotycomputer anxiety, might be injected into the
assessment process to impact examinee performamceegative ways, thus affecting
performance. Nevertheless, it seems very likely twmnputerized testing will continue to be

more frequently used in assessment circles indh@rgy decades.

1.2 Statement of the Problem

In Kenya, examinations are largely administerecbugh the Paper and Pencil mode of
assessment but of late the general policy has Ishdfiting toward introducing ICT in
disseminating knowledge in the learning institusiand in conducting examinations as one the
goals to be attained through the Millennium Develept Goals as spelt out in the vision 2030
document. More specifically, the Government of Kar§ession Paper No. 1 of 2005 on “A
Policy Framework for Education, Training and Reskamwutlines the vision of the education
sector (Go K, 2008). For the vision of educatioctgein Kenya to be a reality, there has to be a
shift from paper and pencil based testing and emanwon to computer based testing and
assessment. This would necessitate substantialrgestaation processes at educational
institutions and examination body in terms of adstmative staff, IT support staff, head

teachers, teaching staff, examiners as well agstad



The shift from one system of testing and assessntenhe other would likely face many
challenges but if well addressed the rewards wdaddfulfilling in terms of the country’s
development visions including the education seclbis study therefore sought to address the
issue of challenges to be faced if the computeredassting and assessment was to be
successfully implemented in the national examimation Kenya. The specific questions that

were addressed in this study were:

1. What is the attitude of the stakeholders in thdtdhom paper and pencil based
examination to computer based examination?

2. Which would be the most appropriate method to leeluis the transition from pencil
and paper based examination to computer based eaoms?

3. How computer based testing and assessment woukt as&limination of cheating

cases in the National examinations?

1.3. Objectives of the Study

The objectives of the study were to:

1. Determine overall attitude of the stakeholders rwéhe transition from Paper and
Pencil assessment to Computer Based Testing aret#sent.
2. Determine the appropriate transition mode from Pap®l Pencil assessment to
Computer Based Testing and Assessment mode.
3. Determine the extent to which cheating in examaratiwould be eliminated by the
adoption of ICT assessment in National examination.
The objectives were intended to provide a meastitbeopossibility of adoption of computers
based assessment in the Kenya learning and assgssnweronment and therefore address the
issue of the viability of switching from the Paperd Pencil mode of assessment to Computer
Based Testing and Assessment. This would necessahe implementation of the intended

transition from one examination mode to another.

The study used the following hypotheses to guide@hodology and achievement of the above

stated objectives.



1.4. Research Hypotheses

Study hypotheses were:

1. There is no definite negative attitude by stakeéddoward transiting from paper -
pencil to computer based test.

2. There is no preferred method of transiting fromgragnd pencil test and assessment
to computer based test and assessment mode.

3. Adoption of CBA would not affect cheating occurrenn education assessment.

1.5. Significance of the Study
Examinations are a crucial part of both the teaghamd learning process and institution’s

administration procedures as well. IT support omauistrative sections of the examination
process is common today in some developed countdigdher education institutions in these
countries are gearing towards switching from pdyeed examinations into a computer-based

environment due to increasing numbers of examinatand candidature as well.

The research sorts to provide insights into thecgsees and strategies that examination
administrators would use to transisit and adopt tise of CBA in testing the National
examinations for Primary education. The study doehable the exploration of the limiting

variables and how to overcome them.

On-screen exams are meant to reduce costs of adration, and improve quality and speed of
the correction process, unbiased test administratial scoring efficiency, reduced costs of the
testing lifecycle, improve test security resultiftigm electronic transmission and encryption,
consistency and reliability, controlled test reersiprocess with shorter response time, faster

decision-making as the result of immediate scoand reporting, and many others.

Due to the scarcity of empirical research concgyr@omputer based assessment and use of
technology in Kenya and majority of the developimgyld this study hopes to raise awareness on
the use of computers in learning and assessmefenya. It is hoped that this study will be a

step on the road for a brighter future for e-assess, in Kenya.



1.6. Study Matrix

1.6.1 Location and Size

The study was carried out in two counties of KerNaiyobi County and Machakos County. The
schools in the category of urban area were to ikl from the schools in the Nairobi County,
while those falling in the category of rural areare/to be sampled from schools in rural

Machakos County.

Figure 1: Nairobi County

SourceKenya Open Data Project

1.6.2 Strategic Geographical Location

Nairobi is the largest and most populous city amel mational capital of Kenya. The city is
located at the Nairobi River in the Highlands, e south-central part of the country. It lies on
the central Kenyan plateau at an altitude of 1,6§BB00 feet) above sea level. The city is
situated at 1.28° South latitude and 36.82° Eaxjitade.



Nairobi city and its metropolitan region is strigito be a regional and global service hub, and it
is struggling to find its place within the compefiglobal cities and metropolitan regions.

The city acts as the natural gateway to the regtfo€a. The Great North Road corridor from
Cape Town (South Africa) to Cairo (Egypt) passesugh Nairobi. Jomo Kenyatta International
airport is 5.5 hours away from major cities in A&i Nairobi provides the main access route for
various markets in Africa, the Indian Ocean andtBdsia (Kenya National Bureau of Statistics
(2007).

Figure 2: Nairobi Population Pyramid

Nairobi
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Source: Kenya National Bureau of Statistics(2009)

The county also has a high youthful population whHes-34 year olds constitute 49% of the total
population. labour migration from the rural areasséarch for jobs is the main reason why the
county has a very high proportion of the working gpulation of those aged between 15-64
years old who form 68% of the total population.



Figure 3: Nairobi Metro and Boundaries

Area Population
Area County (km?) Census Cities/Towns/Municipalities in the Counties
2009
Core — NairobiCity g9, 9 3 138 36cNairobi
Nairobi County
Northern Kiambu 2 449.2 1,623’28:K!ambu, Thika, Limuru, Ruiru, Karuri,
Metro County Kikuyu

Southern Kajiado 21,2927 687,312Kfa“aq0’ Olkejuado, B|s§|l, Ngong, Kitengela
Metro County Kiserian, Ongata Rongai

Eastern Machakos
Metro County

Totals Nairobi Metro 30,389.7 6,547,54

5,952.€¢ 1,098,58.Kangundo-Tala, Machakos, Athi River

Source: Kenya National Bureau of Statistics(2009)

1.6.3 Education Scenario in Nairobi County

There are 556 Public and Private secondary schodsirobi County as per the KNEC data for
registered schools in 2014. While in Machakos Cygutiie Public and Private secondary schools
totaled to 216 in number. Over 2,715 schools ack#sobi County are set to benefit from free
internet connectivity following a move by WanancGiroup, Kenya Education Network
(KENET) and the County Government of Nairobi to emdon a long term corporation in

relation to this commitment.



Figure 4. Machakos County
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1.6.4 Machakos County Profile

Machakos County is an administrative County in e¢lastern part of Kenya. The County has 8
constituencies which are; Machakos Town, MasingattayY Kangundo, Matungulu, Kathiani,
Mavokoand Mwala. The County covers 6,208 square &nashas a population of 1,098,584 as
per 2009 census(Male —49 %,Female — 51 %); witagandistribution of 0 to 14 years at 39%,
15 to 64 years 56% and 5% above 65 years-break tluwage distribution more (0-14, 15-29,
30-64 and over 64). Its population annual GrowtlieRa 1.7 % with a current estimate of
264,500 households of which only 17% accessingtrategyg. Its capital town Machakos is
cosmopolitan and is located 64 kilometres southefbtairobi. The prevailing local climate is
semi-arid and the landscape is hilly, rising fromadtitude of 1,000 to 1,600 metres above sea
level. The counties Road Network of Bitumen Surfegeers only 88.5 Km, and Gravel Surface
440.4Km.

1.6.5 Educational Scenario

Machakos County has close to 850 primary schoots 246 secondary schools. The primary
school enrolment rate is 81% for both boys and @fl school going age. School dropout was
reported to be 5.5%. The Primary school going patpr (6-13 years) makes up to 20.3% of the
County total population. The secondary schools lerent rate is 32% for both boys and girls.
The secondary school dropout rate is estimatedt4.1%. Many children drop out of primary
and secondary school mainly due to inability teaffcost of education and the limited number
of schools; other factors contributing to the loansition rate from primary to secondary and
Low education enrollment include pregnancy casksddren taking care of sick parents, and
inadequate infrastructure. Taking measures agthesaforementioned issues should be able to
increase the percentage of population with prinagry secondary education in the County which
currently (in 2012) stands at 67.7% and 14.6% respdy, while the Literacy levels (those who

can read and write) is estimated at 88%.

Machakos is also one of the towns known to catethe physically handicapped and impaired.

Schools like the APDK for the physically handicagpschool for the deaf, school for the blind
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and the special unit for the menti handicapped (in TMPS) hagene a long way in providin

education for these special childt

Figure 5: The 2012 Studemmlmentin Machakos County
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1.6.6: Challenges of ICT the Coun

Since the 1980s implementat of ICT in schools has been compulsory in theetsped
nations. This is not so in developing nations sush Kenya, where implementation
considerably more recent, smatlale and experimental. It is however, universatliynowledger
that implementadbn of ICT in schools has progressed in nearly tidah pattern, fron
formulation of policies, attainment of basic conguskills, computer aided teaching

learning, communications and research, to usageary subjec

Despite the importance o€T in schools and the strategies developed by tivergment ani
other stakeholders, as formulated in sessional paped of 2005, research has revealed
many schools havenot efficiently implemered ICT to support teaching, learning a
managementni school. Manduku et al (2010) observed that degpie benefits of ICTmost
school management haveot fully implemented the policies developed be Ministry of
Education. Laaria(2013) asses that some schools had developed guidelines on hw

implement ICT but no attempt was made to implement il
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The government of Kenya recognizes implementatibiGI in secondary schools would
contribute to knowledge production, information armnmunication sharing among the school
community. This view stems from assertions in tte¥dture regarding the importance of ICT in
schools (Manduku, Kosgey & Sang, 2010). The govemtnthrough Sessional paper no. 1 of
2005 noted that ICT has a direct role to play inosts and if used properly, it can bring many
benefits to school as well as to the communitywés noted that ICT will present new
opportunities for teaching and learning by providiopportunities for teacher-to-learners,
teacher-to-teacher and learner-to-learner commtioica and cooperation, enhanced
opportunities for several technologies delivered tbgichers, creating superior keenness for

learning among students and presenting acceswittea variety of courses (GOK, 2005).

To successfully implement ICT in schools in theganties, access to good quality electricity is
vital. Equipping school with relevant infrastruaurke building, physical facilities, purchases of
hardware and software must be considered. Thirdigfessional development of teachers
through in-service courses should be well planhedily, school leaders should have interest,
committed and champion the implementation. To aghitis, the government would have to

partner with private sector and other stakeholdemder to implement ICT in Kenyan schools.

1.6.7 Education Sructure in Kenya.

The Kenya Institute of Curriculum Development (KIZEa semi-autonomous governmental
agency, is responsible for educational researchdavelopment of the curriculum. KICD is
focused on providing quality, relevant and affoddabducational and training programs in
response to a changing social, economic and teggical environment. The initiatives are met
through continual research, evaluation, assessamehthe monitoring processes (Kenya Institute
of Education, 2009). KICD works closely with the i§@ National Examination Council
(KNEC), The Teachers Service Commission (TSC)spoesible for teacherrecruitment, human
resources services, and place of government engleygehers (Ministry of Education, 2008).
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Figure 6: Education system
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http:dfwww. aiducation-international .org/Education_System.jpg (imagel

Source: Original image ofAideducational International web page on Kenya atlan systemOriginal image link

Table . 1: The Current Education Structure

Level No. Of Years Age

ECDE Not formally intergrated -

Primary 8 Years 6 —13+
Secondary 4 Years 14 - 17+
Tertiary/TIVET Not formally intergrated Flexible dnvariable
Adult Basic Education and 6 Years 18+

Training (ABET) /NFE

University 4 Years 18 — 21+

8 -4-4 structure was adopted by the governmenthase recommendation made by the MacKay repct968 .
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1.7. Operational Definitions

Computer Based Assessmentlt is the use of information technology for arsg@ssment-
related activity. It describes the use of compuiétkin the assessment process. The defining
factor is that the computer marks or assessee#iponses provided from candidates. It can be
performed on an equivalent electronic device sca eell phone or PDA. CBA systems enable
educators and trainers to author, schedule, debwet report on surveys, quizzes, tests and

exams.

Information and Communication Technology -is often used as an extended synonym for
information technology (IT), but is a more spectigem that stresses the role of unified
communications and the integration of telecommuiooa (telephone lines and wireless
signals), computers as well as necessary entegofsgare, middleware, storage, and audio-

visual systems, which enable users to access, stansmit, and manipulate information..

Universal Primary Education is one of goals to be achieved under the United Nation
Millennium Development Goal, to “ensure that by 20thildren everywhere, boys and girls

alike will be able to complete a full course ofrpary schooling”.

Computers for Schools Kenyas a non-governmental organization that was forynagistered
in October 2002 with a vision to establishment aformation-rich Kenyan Society actively

participating in sustainable development.

Summative Assessmenteans taevaluate students learning at the end of an instructional unit
by comparing it against some standard or benchnidmse are often high stakes, which means
that they have a high point value.

Formative Assessmentis used tomonitor students learning in order to provide ongoing
feedback that can be used by instructors to imptbee teaching and by students, to improve

their learning.

Validity — This refers to whether the item set actually sness what it purports to measure. It
relates to the appropriateness of the inferenceema the basis of the test scores and it is often

divided into content, construct, criterion, conewmtrand predictive validity.
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CHAPTER TWO

2.0. LITERATURE REVIEW

2.1. Introduction
This chapter analyses literature concerning theptalo of information technology and

communication and important role played by in tegegssment process in learning institutions. It
looks into the efforts by numerous scholars andcattus who have tried to demystify
technology and in cooperate it in the educationesys, with the intentions of taking educational
needs into the 21century. The review is organized in terms of tleéioal work and empirical

work on a topical basis. The objectives of thiseevincluded:

* To provide a context for the research and offetifjaation for the study.

* Help to critic the existing material on the study.

* Provide evidence that research has not been ddoebe

» Enable the researcher to learn from the previoegribs on the subject and

» Show that the work done is adding to the understgnand knowledge in this field.
» Helps identify gaps in the study topic

* Provide a better understanding of the study topic

2.2 The Review

2.2.1. Theoretical Literature

2.2.1.1 Definition of Computer Based Assessment
Computer-Based Assessment (CBA) also known as Cmmpased Testing (CBT), e-

assessment, computerized testing and computer-esfened testing, is a method of
administering tests in which the responses ardrelacally recorded, assessed, or both. As the
name implies, Computer-Based Assessment maked aseomnputer or an equivalent electronic
device such as a cell phone or PDA. CBA system®lenaducators and trainers to author,
schedule, deliver, and report on surveys, quizesss and exams. Computer- Based Assessment
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may be a stand-alone system or a part of a vilaaahing environment, possibly accessed via
the World Wide Web (Bull et, al. 1999).

2.2.1.2. Tests and Measurements in CBA
In order for information and communication techmyo(ICT) to produce educational

transformation, educators must consider assessmamiques which permit students to utilize
the affordances of new technology (Downes, e2@01,Russell, Jamieson-Proctor and Russell,
2007), Without a suitable, computer based way ofdocting examinations (as an example of
rigorous or standardized assessment), curricullanstormation may be unlikely to occur
because assessment is a major determinant in nga@hinley and Searle, 2007). This can only
be achieved adequately, especially in African coestwhen governments step in and embrace
technology as a critical segment of education &edassessment process, and this will translate
in channeling of resources towards putting in pl#we right infrastructure to allow this to

succeed.

According to Kleimann (2006) the implementationetéctronic examinations comes along with
a significant change of the whole academic exanunatulture. A sustainable success in
implementing electronic tests depends upon the coweing of infrastructural, technical,
methodological, and juridical barriers (furnishiagdequate PC pools, procurement of adequate

software, successful integration into curriculag@dtion of examination regulations, etc.

Online assessment is now common place in many oeeél countries, i.e. in Australian
universities; this is largely superficial for bdibrmative and summative purposes (Byrnes and
Ellis (2006). In many cases online assessment mwded using an institutional learning
management system (LMS) such BlackBoard, WebCT, or an in house product (Pullen and
Cusack, 2007; 2008). Online assessments howeMer, sdveral advantages for the institution

and the learner.

One reason for supporting a change to e-Examimatisnthe linkage between tertiary and
secondary assessment methods. These are onlyyldiog@ld systems, yet it is likely methods

used in one sector will be noticed and appropsaselopted in the other. Secondary sector
assessments may be impeded from adopting competdiated methods whilst tertiary systems

rely heavily on high stakes written examinationsi¢k, 2007).
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In a 1988 article, Messick states: "Over the nextadle or two, computer and audiovisual
technology will dramatically change the way indivads learn as well as the way they work.
Technology will also have a profound impact on thays in which knowledge, aptitudes,

competencies, and personal qualities are assesdeslvan conceptualized. There will also come
a heightened emphasis on individuality in assessmégth a premium on the adaptive

measurement, perhaps even dynamic measurememowatddge structures, skill competencies,
personal strategies and styles as they developimsthuction and experience. But although the
modes and methods of measurement may change, #ie fa@axims of measurement, and
especially of validity, will retain their essentigharacter. The key validity issues are the
interpretability, relevance, and utility of scorgajJue implications of scores as a basis for action

and the functional worth of scores in terms of abconsequences of their use" (Messick, 1988)

In light of this argument, examinations should losie the fundamental measurement standards
for testing fairness, rights and responsibilitiefs l@arners, testing individuals with diverse

linguistic backgrounds, and testing individualshndisabilities and special needs.

Computer-based examinations therefore should bigraes to retain the fundamental standards

identified in the six technical areas:

1) Test construction, evaluation, and documentation

2) Reliability and errors of measurement;

3) Test development, and revision;

4) Scales, norms, and score comparability;

5) Test administration, scoring, and reporting; and

6) Supporting documentation for tests or in otherds, certification.

2.2.1.3 Key Indicators of Growth of CBA

The area of CBA and assessment is emerging asndicagt professional field in educational
measurement. There have been three major refeestitens for educational measurement in

1951, 1971, and 1989, according to Bartram (199 proportion of reference pages devoted
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to computer-based or machine-based testing in eat¢hose three editions was 3 percent in
1951, 8 percent in 1971, and 14 percent in 1989thyturn of the millennium, the number of
computerized tests that had been administered ofegsional testing and assessment centers
reached at least 4.5 million. It is estimated thaternet-based testing programs have

administered at least several hundred thousandi@uili computer-based tests.

In German, the Bologna University has software esyst that are used to support examination
processes, i.e. campus management systems (ex@minatministration and course
management systems) as well as learning managaysieins and e-learning testing solutions.
While the IT-based administration of examinationgasses is widespread and well-established
at many German universities, the switch from pdgsesed to computer-based examination
environments is still in its early stages. Nevddhe, the IT-based rearrangement of
examinations is currently becoming more and mogufas due to increasing numbers of exams
(Parshall et, al. 2001).

Bartram (1997) commented on the fact that, desbédeotential offered by technology for new
forms of assessment, the literature on computezebassessment (CBA) within occupational
assessment settings has been largely confinedstoall number of issues. These have been
dominated by the issues relating to the parallelafscomputer-based and paper-based versions
of the same tests and use of computers to gengeatziptive and interpretative reports of test
results (for reviews, see Bartram and Bayliss, 1®&ttram, 1987b, 1989, 1993, 1994, 2005).
CBT is seen as a catalyst for change, bringingsfoamation of learning, pedagogy and curricula

in educational institutions (Scheuermann & Per&l@)8).

2.2.1.4 Modes of Test Administration

Four modes of test administration have been defiryeBartram, (2001c). These modes form the
basis for the guidelines on computer-based testnmigthe Internet developed by the ITC.

Open mode These are conditions where there is no meargeotifying the test taker and there
is no human supervision. Examples of this inclugstst that can be accessed openly on the

Internet without any requirement for test takensegtion.
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Controlled mode. This is similar to the open mode in that no hursapervision of the test
session is assumed. However, the test is only naaddable to known test takers. For the
Internet this is controlled through the requiremiemtthe test taker to be provided with a logon

username and password.

Supervised mode For this mode, a level of human supervision giased, whereby the identity
of the test taker can be authenticated and testga&onditions validated. This mode also
provides a better level of control over dealinghwithexpected problems or issues. For Internet
testing, this mode is achieved by requiring the @$ministrator or proctor to log-in the
candidate and to confirm that the testing was ceteglcorrectly at the end of the session.

Managed mode This is a mode where a high level of human supenvis assumed and there is
also control over the test-taking environment. Eomputer-based testing this is achieved
through the use of dedicated testing centres. Toanization managing the testing process can
define and assure the performance and specificafi@guipment in test centres. They can also
generally exercise more control over the competeridbe staff. In addition to standard ‘thin-
client’ Internet applications, managed mode alsuvigies the opportunity for delivering ‘thick-

client’ applications under highly controlled condlts.

Amongst these modes provided by Bartram, the motdsfor the Kenyan examination scenario
would be thdManaged mode since supervision is a key aspect in the examoingtrocess and it
cannot be eliminated due to security purposes hisdatlows the administrator, in this case the
Kenya National Examinations council to be in fudhtrol.

2.2.1.5 Test Session and Supervision Functions
Irvine and Kyllonen (2002) outline the main six é@ons of supervision:

* Authenticating the identity of the test taker (iestablishing who is actually taking the
test).

» Establishing a positive rapport with the test taliex. making sure that an appropriate

climate is created for the test taking sessionthatithe test taker is not unduly anxious).
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* Ensuring that instructions regarding standardizeddtions are followed (e.g. making
sure that timing conditions are adhered to, thktutators or other aids are used or not as
instructed).

» Dealing with unexpected conditions or problems thase prior to or during the
administration process (managing problems with mgent, hardware, disruptions
during the test session, test taker disabilitiey et

» Validating the test results (i.e. ensuring that rthsults obtained are what they appear to
be, and were the product of the authenticatedd&st operating unaided).

* Ensuring that test materials are kept secure famge, making sure that no copies of

test booklets or items are removed by the testrsake

Kyllonen (2002) emphasis on the importance of supem and on the degree to which

administration of an instrument requires the preseof a human supervisor for each of the
above functions. This in turn depends on the nadnck format of the test and the reasons why
testing is taking place: for example, the typeest tbeing administered (maximum versus typical
performance); the format of the test (physical wersirtual); and the consequences of

assessments (high versus low stakes).

One of the main reasons for requiring human supienviof testing is to manage the level of
exposure that the item content has. Item generatohniques, according to (lrvine and
Kyllonen, 2002) provide us with the opportunity adveloping a whole new range of tests for
which this aspect of test security become less foblem. This is a particular issue for high-
stake tests where the item content needs to bse@-ar where it might otherwise become
known before the test session occurs. It is gelyeradt an issue where tests of typical

performance are concerned.

Baron (2001) on the other hand cites that the nmamagt of test-taker honesty within a high-
stakes assessment process is not just a mattapefssion. It is also a matter of the design of
the whole process and the extent to which cheatirdishonest behavior is likely to be detected.
The assessment processes for job selection caradi@d by an explicit *honesty policy’ to
which candidates are asked to sign up. This is @i by the process of re-assessing the final
stages of the selection process, any key competemndiich formed the basis for the shift. While

such contracts are not legally binding or ableuargntee that the applicant has actually abided
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by them, they do help provide a clear set of exgiemis and explain that failure to abide by

these conditions could have undesirable conseqaence

At present, there is very little hard data to shbe impact of such approaches on test taking
strategies. What is known, however, is that the afsan unsupervised randomly generated
numerical reasoning test during the sift stage afeeruitment procedure can dramatically

improve the quality of the candidates who passsta(Baron et al. 2001).

2.2.1.6 Feedback and Reporting

Irvine and Kyllonen (2002) continue to argue thast as it is necessary to ensure that there is a
human test administrator present to ensure thdu-stiske assessments are carried out properly,
so there will also be conditions where it is impattto ensure that feedback is provided to a test
taker by a qualified person rather than over therhet. The question of when this is necessary is
a matter of professional judgment. Generally, oae argue that in any situation where the
feedback is complex and needs careful explanatioe-fo-face feedback should be given. An in-
between option is to provide simple feedback onlifith a phone-in ‘help-line’ for people to get

more in-depth feedback.

Most computer-generated test reports are desigmethé test user rather than the test taker
(Bartram, 1995a). Considerable care and attentemt® to be given to reports that are intended

to provide the sole source of feedback for thetedgadr.

In practice, the situations where feedback needsetprovided on a face to face basis will tend
to be the same ones as where the assessmenhésdl to be supervised. As such, providing for
this is no more of a problem than it would be faditional paper-and-pencil testing. With well
designed Internet testing process-management geftwhe logistics of arranging for test

sessions and feedback appointments are much sithplefor traditional assessment.

2.2.1.7 Test Quality

The effect on a test’'s psychometric properties efivdring it over the Internet must be
considered. Drasgow (1993) is of the opinion thaemwpeople take timed and supervised, paper-
and-pencil tests and put them onto the Internetiraéimed and unsupervised, the Internet

version clearly cannot be regarded as the ‘sarmseatethe original.
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In general, when a test is presented in some meditimar than the one in which it was
developed, it is necessary to check the equivalefidee new form. In practice this is most
likely to be an issue for timed ability and aptieutests. Most research suggests that the data
obtained from un-timed self-report inventories arvet affected by whether the test is
administered on paper or on computer (Bartram, 1824tram and Brown, 2004; Mead and
Drasgow, 1993; Salgado and Moscoso, 2003).

In summary, the main concern over the use of unsigsel modes of test administration is that
such administration will adversely affect validignd, therefore, utility. In addition, lack of

supervision can result in the compromising of testurity. This may be a critical issue for
traditional ability tests, which have a fixed séttems. Once these become widely known, the
test will be of little value. However, this is fé@ss of an issue for self-report personality

measures or for tests where item content is coaliynmodified.

2.2.1.8 The Need to Transform Assessment

Current assessments reflect typical pedagogicalassdssment practices found in classrooms
but they are also a key determiner of what studieatis) in classrooms and how that is taught
(Pelgrum and Plomp, 2008). Consequently, assessefenin is key to the transformation of the
educational system as a whole. It is a “determiradriearning in two senses. Nitko (1994)
defines assessment as, the means by which so@styndnes what students have learned and
what they can do next.. These student assessmentstan “high stakes”; test scores certify
student achievement, permit advancement or gramyaind determine competitive advantage in
further study. High stakes assessments includ&#&e KCSE, the O-Level (or GCSE) and A-
Level exams in most Commonwealth countries, Advdne&acement exams in the U.S. the
Matura in much of Eastern Europe, and tNatur in Germany, Austria, and Finland (Pellegrino
et. Al. 2004). National assessments are used &rrdate the effectiveness of teachers, schools,
and entire educational systems. These assessment®ftan also “high stakes”; student
performance on tests scores is connected to reveardipunishments for schools and teachers.
International assessments are often high stakegdiazymakers interested in how their school
systems compare with those of other countries. éBtisg parents, teachers, administrators, and
entire schools systems respond accordingly to thegestakes assessments and it is in this

second sense that they have also come to detenwhae is learned. Whatever the formal
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curriculum says, whatever teachers are taught tim dloeir training, whatever it is that students
want to learn, the paramount determiner of whught, how it is taught, and what is learned is
what is assessed, particularly on high-stakes exd@imsse summative, high-stakes assessments
that determine students’ futures, establish rewandspunishments for schools and teachers, and
shape classroom and instructional practices obabasns are the focus of this call to action.
Unfortunately, these traditional assessments, (Pend-Paper) do not measure all the
competencies and skills that are needed by thec&dgtiry workplace and society (Pellegrino,
et, al., 2004). There is a significant gap for asseents, and for the rest of the education system,
between what happens in schools and what happésisi®of schools (as summarizedTiable

2. below).

While people in contemporary business work withesghand use subject knowledge and a
variety of technological tools and resources tolym®a and solve complex, ill-structured
problems or to create products for authentic awdisnstudents taking traditional exams do so
without access to other people or resources andratiee main, required to recall facts or apply

simple procedures to pre-structured problems wighéingle school subject.

Standardized Student Assessments

Tasks in the Outside World

Assessments are designed primarily to measure
knowledge of school subjects and these are
divided by disciplinary boundaries.

Subject knowledge is applied within and across
disciplinary boundaries along with other skills to solve
real world problems, create cultural artifacts, and
generate new knowledge.

Students are assessed on their ability to recall
facts and apply simple procedures in response to
well-defined, pre-structured problems.

People respond to complex, ill-structured problems in
the real world contexts.

Students take the exam individually.

People work individually and in groups of others with
complementary skills to accomplish a shared goal.

Students take a “closed-book” exam, without
access to their notes or to other sources of
information, and use only paper and pencil
during the assessment.

People use a wide range of technological tools and
have access to a vast array of information resources
and the challenge is to sort through all of it to find
relevant information and use it to analyze problems,
formulate solutions, and create products.
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Students respond to the needs and requirements | People respond to official standards and requirements
of the teacher or school system. and to the needs and requirements of an audience, a
customer, or a group of users or collaborators.

Table 2: Gap between student Assessment and $ecieéctations

Source: Pellegrino, et, al., 2004

This gap between school assessments and the waddl® of school fails to prepare students
for the demands of the 21st century. As Stanforcthidand (2005) points out, when high-stakes
assessments are emphasized in schools, the usdadqyical methods focused on the teaching
of complex reasoning and problem solving decrea3emsachers report that with such

assessments, they have little time to teach arytthat is not on the test and that they have to
change their teaching methods in ways that ardeoeficial to students (Pedulla, et al., 2003).
For example, when writing is assessed with paper @encil, teachers are less likely to use

computers when they teach writing (Russell and Aisa2004).

Traditional assessments also fail to measure ellstills that are believed to be enabled and
acquired by the regular use of new, technology-dbdsarning environments. A great deal has
been learned about how teachers can integratesthefuCT into everyday classroom practices
and how students can use them to work in teamsaaapply their deep understanding of school

subjects and ICT tools to solve complex real wproblems (Bransford, et al, 2001).

(Schwartz, Bransford and Sears, 2005) show that agproaches to assessments reveal the
strengths of innovative pedagogical approacheseydoal for this project is to examine these
classroom innovations and find ways to take ICTebagarning environments and assessments
out of laboratories and classrooms, scale themang,derive implications for international and
national high-stakes assessments of 21st centilty akd for classroom practices that support

assessment reform.

This clearly illustrates that in order to be onexjual footing with the rest of the world where
education is concerned and the ability to prodeeerlers who can tackle 2gentury issues, it is
inevitable that our systems of learning and evanashould also be at par with the global
market. This brings out the objective of transiimgour assessment from the current PPT to the

CBA system.
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2.2.1.9 The Transition Process
The recommended process for a good transition apepand pencil test to computer-based

testing as proposed by Schwartz, Bransford andsSEH05) first assumes that the principles of

universally designed assessments have been follolesh, these five steps are recommended:

Step 1.Assemble a group of experts to guide the transition.
Step 2 Decide how each accommodation will be incorpatatéo the computer-based test.

Step 3. Consider each accommodation or assessment featdight of the constructs being
tested.

Step 4.Consider the feasibility of incorporating the atenodation into the computer-based
test.

Step 5 Consider training implications for staff and stats.

This would be the most recommended format to bdéiexpf The Kenya National Examination

Council decided to transform its assessment anldi&wan systems.

2.2.1.10 Technological and Methodological Challenge

Despite the potential advantages offered by conmagsed testing, there remain numerous

challenges, especially in the transition from ppeicil assessments.

a) Technological Aspects

Computers and the Internet do not always work thg they expected to. The word “crash” has
taken on a whole new meaning in our technologyrtei@ world.Burk (1999) points out how
“testing sessions can be interrupted, or proceedslswly as to interfere with student
performance, or encounter difficulties in machirmgem@tion or telecommunications that cause
data to be lost entirely. Unlike a paper-and-petesting system, keeping a computerized system
functioning requires significant technical expsati which many schools lack”. Burk further
argued, “Computerized testing for students withabikties is viable but only with appropriate
equipment, staff preparation, and student preparafip. 6). This is the reality in majority of
developing and underdeveloped nations. Kessy, €2@06) and Ford (2007) discuss on reasons
for under use of ICT in education in the Africanntaxt, identified cost of adopting ICT

including acquiring hardware and software, settiupg telecommunication networks, and the
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maintenance and repair of facilities is often pbithie for developing nations as a major
setback. African countries have poor infrastructimauding unreliable transportation, limited
electricity supply, and broadcast and telecommuiuinafacilities. This makes it difficult for
institutions to maintain Internet connections amd the case of Kenya electricity is not
government subsidized making it relatively expeasat an average cost US$ 0.08/KWh
compared to US$0.02/KWh.

Some researchers, like Hamilton, Klein, and Lo2680Q), question whether an infrastructure
currently exists that can support the use of cosmguby large numbers of students. They also
guestion the quality of the hardware, especiallthwine constant evolution of technology, and
whether there is sufficient training for staff timaust help with administration and technological
difficulties that may be encountered. The test pgogmay be device-dependent; for example,
there may be a difference in contrast between rmmiand speed of the computer. A test
presented online may default to the computer’s, fpnht size, and background color. Graphics
may become distorted on small screens, reducimglatdization of the assessment presentation.

According to a report by the National Governorsadtssation (2002).

Haaf and Duncan et, al (1900) have stated tlanhatant challenge is the ongoing entry of new
Web browsers and new versions of existing browskrsaddition, HTML and document

converters are constantly being developed and meddinfortunately, several features may not
be universally accessible and advancements intiassiechnology are usually several steps
behind new Internet components and tools. For elgmysing an eye pointing device may
increase the time needed to position each eye ipgirfitame, leading to increased fatigue,
boredom, and inattention by the test-taker (Ha&f,aé 1999). As computer-based testing
becomes a reality globally, it is important to enesthat the new technology either improves

accessibility or is compatible with existing assistcomputer technology.

The use of technology cannot take the place oferinhastery. No matter how well a test is

designed, or what media are used for administragtudents who have not had an opportunity
to learn the material tested will perform poorlyud@ents need access to the information tested in
order to have a fair chance at performing well.@tthallenges that must be overcome in order

for computer-based testing to be effective includsues of equity and skill in computer use,
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added challenges for some students, technologi@lenges, security of online data, lack of

expertise in designing accessible Web pages, atidhitive development cost.

b) Methodological Aspects

Significant methodological challenges brought uglogma(2003) include:

The need to determine the extent to which ICT-basgechs that measure subject
knowledge should be equivalent to legacy papermpamdil-based results.

The need to detail the wider range of skills thaat only be assessed by ICT.

The need to determine the age-level appropriatesfessious 21 century skills.

Need to design complex, compound tasks in a way ghat failure on one task
component does not cascade through the remainimgpaaents of the task or result in
student termination.

The need to integrate foundation ideas of subjeotedge along with Zicentury skills

in the assessment. At the same time, there is @ teedetermine the extent to which
subject knowledge should be distinguish frorm 2&ntury skills in assessment results.
The need to develop new theories and models ofrgcdhe students’ processes and

strategies during assessment, as well as outcomes.

Schuemer et, al (2001) have also cited severaliatruobhallenges faced by students when

presented with Computer based tests and assessrodat

It places more demands on certain skills such @sady using multiple screens to recall a
passage, mouse navigation, and the use of key ocatiins (Bennett, 1999; Ommerborn
and Schuemer, 2001).

Some students become more fatigued when readibhgrex computer screen than on
paper (Allan et al, 2001; Mourant, et, al, 1981).

Long passages may be more difficult to read on aderscreen (Haas and Hayes, 1986).
The inability to see an entire problem on screemnattime is challenging because some
items require scrolling horizontally and verticalbyget an entire graphic on the page
(Hollenbeck, Tindal, et, al, 1999).

Few teachers use computers in math instructiospadsheets, so students do not know
how to “think on the monitor” (Trotter, 2001).
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» Graphic user surfaces present considerable obstacktudents with visual impairments

(Ommerborn and Schuemer, 2001).

Hollenbeck, et, al (1999) strongly caution that tis® of a computer, in and of itself, does not
improve the overall quality of student writing. §heand other researchers, continue to find
significantly lower mean test scores for studenith wlisabilities than for their peers without

disabilities.

Many other critical challenges also arise: the &rdous efforts that are necessary for the
development of electronic exams or for the initi@ation of a pool of questions through the test
developers, as stated by Quellmalz and Kozma,3RidBufficient familiarity of users with the
new procedures, malfunctioning hardware component®perating systems or a failure in
Internet access, legal security requirements tlat to be met, insufficient flexibility of
examination regulations or attempts at manipulaséind fraud. Therefore, the development of a
methodologically sound and juridical stable elegitoexam scenario demanded overcoming

many barriers.

The National Governors Association (2002) in itgam, further points out additional challenges

as follows:

» Significant start-up costs for assessment systlaishtave previously implemented only
paper and pencil assessments. These costs woulddendardware, software, and
network purchases; software development relatedddalization; and technical support
and maintenance.

* The need to handle a wide variety of language$ographies, and symbol systems for
both the delivery of the task material and for ediion and scoring of open-ended
responses.

* The need to keep up with rapidly changing techne®@nd maintaining comparability
of results, over time.

» The lack of knowledge of technological innovatorboat assessment, and the
corresponding scarcity of examples of educatisoétiware that incorporates with high-

guality assessments.
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 The need to incorporate qualities of high-levelfgssional judgments about student
performances into ICT assessments, as well as sugho efficiency and reliability of
these judgments.

* The need to develop new theories and models ofirgcdhe students’ processes and
strategies during assessments, as well as outcomes.

* The need to establish the predictive ability ofsthgudgments on the quality of
subsequent performance in advanced study and work.

» Security of on-line data and maintenance of comtfiiddity of test items and student data.

In many African nations, the list goes further tlude lack of ICT policies, poor ICT
project management, and high levels of corruptiomictv leads to ineffective
implementation, adoption of different systems atashdards, duplication of effort, and waste
of technology resources. Efforts are often uncomiid and initiatives are often in
competition with each other rather than complenmgntach other. In addition there are
many unsustainable ICT programs where schools ltaveputers that do not work as

resources that are often redirected and misusel(B607; Kessy et al., 2006).

2.2.1.11 PPT verses CBA Examination Process

Bartram (2001) has prescribed various steps ingblve administrating and executing of a
computer based assessment process. He stateheéh&peed and quality of processing the
examination data depend upon a frictionless codperaf administrative staff (student office

and IT administration) and lecturers. Batram(20@ljtlines the various process of the

examination as shown below:

1. CBA Examination Administration Process
Preparation phase of the examination including:
* step 1: general examination planning

* step 2: recording of course and examination data

* step 3: carrying out time and room planning.
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Enrolment and admission for the examination include

* step 4: student enrolment for examinations

* step 5: generation of registers for the exanmstegfion

* step 6: verification of prerequisites for admissto examination.

The core part of the examination process chaihaskamination itself (step 7).
Processing the examination results comprises
* step 8: assessment and recording of the examimeagsults

* step 9: storage of data in the database.

Announcing the results means
* step 10: automated generation of mark information
* step 11: supplying additional information for exaees through administrators

* step 12: creating reports, lists and certificates

Finally, there are several permanent tasks such as
* step 13: coordinating examination tasks betwherekamination administrator and the
schools.

* step 14: maintenance of relevant software systems
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Figure 7: Computer Based Assessment - flow of exanations
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All the activities are conducted manually up to pinecess of online registration of candidates,

which until recently was also done manually as Fegul below illustrates. The study will thus

emphasis on the importance of reevaluating the aatian process with the application of

Information Technology to reduce these procedwesgreat minimum in terms of time utilized,

personnel involved and resouces used.
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Figure 8: Paper and Pencil Examination Process
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2.2.1.12 Beneficial Aspects of CBA
Computer-based tests offer numerous advantagespayper-based tests. These would include:

paperless test distribution and data collectiomatgr standardization of test administrations,

monitoring of student motivation, obtaining machseorable responses for writing and
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speaking, providing standardized tools for exansneeg., calculators and dictionaries), and the

opportunity for more interactive question types.

While not all assessment reforms require the us€®f technology provides some significant
advantages when introduced into assessment. Tharporation of ICT into large-scale
assessments promises a number of other signifacbsaintages.

These include:

* Reduced costs of data entry, collection, aggregatierification, and analysis.

* The ability to adapt tests to individual studerss,that the level of difficulty can be
adjusted as the student progresses through thesasset and a more-refined profile of
skill can be obtained for each student.

» The ability to efficiently collect and score respes, including the collection and
automated or semi-automated scoring of more-saphistl responses, such as extended,
open-ended text responses.

* The ability to collect data on students’ interméeliproducts, strategies and indicators of
thought processes during an assessment task, ithoadd the student’s final answer.

* The ability to take advantage of ICT tools that amwv integral to the practice and
understanding of subject domains, such as the igdea organizers for writing, data
analysis tools in social science, and visualizatind modeling tools in natural science.

» The ability to provide curriculum developers, rasbars, teachers, and even students
with detailed information that can be used to inweréuture learning.

2.2.1.12 ICT in Schools

There exists a clear need and rationale for therparation of ICT into the educational system.

Three of the reasons for integrating ICT into edioceare:

» Therisk of being marginalised in the new devel opment dispensation due to information
and knowledge poverty: In order to be part of international economic jesses that
would benefit local people, it is imperative tofmet of the international information

exchange. To remain apart from it would mean poigep for national agricultural and
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non-agricultural produce, unfavourable economiatrehships, and an inability to
influence or be involved to the best advantagatarnational events.

» Therisk of producing redundant human capacity in a globalised job market that
envisions unfettered movement of knowledge, labour and skills: Globalisation has
brought new opportunities as well as demands onagiiunal systems the world over.
The competition is not restricted to learners sagkine best schools and training; it is
also between countries seeking to offer the bastitrg opportunities to woo students
along with their money in fees on one hand, andyrajiocations and localities as better
managers or sources of knowledge and informationhe other. Winning countries,
localities, and locations using ICTs get highedstut numbers as well as the money
these students bring and offer superior knowledhgkiformation products. In the worst
case scenario, Kenyan graduates could be unemjdogatside or possibly even inside
the country on account of poor training.

» Limited resources as an ever-present risk in most education systems, including Kenya:
Human resources for the educational system, in rten, teachers, are hugely
insufficient especially when the decimating inflaerof HIV/AIDS in Africa is factored
into the teacher supply equation. Non-human ressustich as teaching and learning
materials are evidently insufficient to support tpe@wing needs of the educational
system in Kenya. ICTs can come to the rescue asdae tremendously expand the

reach.

2.2.2. Empirical Literature

2.2.2.1. Computer Based Assessment

Despite the benefits of computer-based testing aler past four decades, there has been
incremental growth in computer-based testing (CB3 g viable alternative to paper-and-pencil
testing. However, the transition to CBT is neitkasy nor inexpensive. European countries are
currently facing the challenge to shift from traahal testing to computer-based assessment
approaches and to organize a smooth process efttoang.

Online assessment is now commonplace in nfaurstralian universities for both formative and

summative purposes. Outside Australia, there apdedoe a greater uptake of e-Assessment in
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schools, with 38% of awarding bodies surveyed igl&md using some form of e-Assessment to

deliver up to 60% of their assessment program (Giaap 2006).

The Educational Testing Institute, Reykjavik, Iceland is in charge of carrying out national
school assessment and has had on its agenda n@senf@ time the transition of conventional
paper and pencil based tests over to computerizieghtize testing. The Institute is also
responsible for carrying out the Icelandic partsaohumber of international surveys, among
others the PISA study and that experience hasdudtiengthened the CBT plans. This plan for
going over to computer based testing is partly spaase to requests from the school system
where more and more emphasis is being put on tahzed learning and teaching and an
adaptive electronic approach to testing, fits #ygproach very well. There have been in recent
years growing concerns about the conventional natigpaper and pencil tests and all
stakeholders are presently very enthusiastic ahiilizing the new methods of electronic testing
(Harrison et al., 2003; Ravitz et al.,, 200Zhe Republic ofChile has addressed computer
literacy as a significant national priority. Likee U.S. E-Rate program, Chile has begun an
ambitious effort to invest $100 million in a computand social network called Enlaces a
Spanish Word meaning “links”, enabling thousandssohools to connect to the Internet
(Chapman, 2006)However, Enlaces goes even further beyond enswaaugss. The project
provides extensive training to help teachers irggtechnology into the school curriculum and

design collaborative learning projects that invaiisddren all over the world (Claro et, al. 2012).

2.2.2.2 ICT in Education in Africa

The process of adoption and diffusion of ICT in eation in Africa is in transition. As cited by
Casely-Hayford, et,al (2003,) there appears tdbéeginnings of a marked shift from a decade
of experimentation in the form of donor-supporti&GO-led, small-scale, pilot projects towards
a new phase of systemic integration informed byonat government policies and multi-
stakeholder-led implementation processes. Oneeopthmary features of this new phase is the
priority that governments are giving to policy é®pment. Casey further states that all but a
handful of countries surveyed already have a natititiT policy in place or under development.
While some of these national policies define gaald implementation strategies for ICT in the
education sector, nearly half the countries hawseh to develop an ICT policy that is specific

to the education sector. The new phase of ICT thrcation in Africa is occurring within
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national, and emerging regional, policy framewadtkst are providing the basis for partnerships
and donor participation. While most countries hawebraced policy development, there is a
notable stratification in terms of their ability itmplement. A country like South Africa, with its

extant infrastructure and more mature economyleaarky an outlier in terms of being able to

implement its ICT in education agenda.

Many of the countries of North Africa constituteo#imer stratum that has made excellent
progress because of their resources and the highwbdth connectivity they enjoy with Europe.
Another group is made up of those countries thatnaoving steadily toward stable economies
and that are placing a high priority on ICT apgimas. Cameroon, Ghana, Mauritius, and
Botswana are examples. The largest group is maas twse countries that are emerging from
a period of conflict and authoritarian rule. Thepk to ICTs to assist them in their efforts to
improve capacity for social and economic developmémd, unfortunately, there remains a
group of countries that are plagued with internahflict and political instability that make
progress on ICT for education impossible.

2.2.2.3 Public-Private Partnerships and ICT Ihutealn Education in Africa
There are multi-partnerships that involve privatenpanies (usually ICT based), government

ministries, educational institutions, donors, depehent agencies, and civil society organisations
by working together to garner resources and sairipes for ICT in education projects.
According to Mwololo (2005), the Kenya ICT Trustri€land the Egyptian Education Initiative
are good examples, as is the Information SocietinPi=ship for Africa’s Development (ISPAD)
put together by NEPAD through the e-Africa Comnussand five major ICT companies to

implement the NEPAD e-Schools Demonstration projéetololo Waema (2005).

There has been a remarkably increase in the nuoifbbilateral partnerships between ICT
organisations (e.g., Microsoft, Cisco, Intel, Hettvitgackard) and national ministries of education
in Africa to enable the use of specific ICT produdh Rwandan, two universities (the National
University, the Kigali Institute for Education, anthe Kigali Institute for Science and

Technology) and the University of Nairobi in Kenyeve partnered with Google to improve
access to Web-based communications for staff amtests which allows free access to Google

applications (Gillwald, 2005).
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International partnerships , particularly in higheducation, exist for a variety of reasons,
including the development of ICT capacity. Mwold@d605) pointed out that the two
organisations that are particularly active areAggence Universitaire de la Francophonie (AUF)
and the Partnership for Higher Education in Afriteat is sponsored by seven American
foundations.
There has been myriad of initiatives that dentatstthe rapid changes in the developement of
ICT in Africa, based on th8urvey of ICT and Education in Africa:
* The availability of mobile phone technology is ieasing at a remarkable rate.
* Wireless networks are becoming increasingly common.
* Undersea cable projects such as the EASSy prajedeing planned to provide global
connectivity for countries that currently lack swadtess.
» A variety of public-private partnerships are emeggiparticularly in the form of ICT
trusts designed to encourage investment and stllexhmarticipation in ICT
infrastructure development in education. (See thetry reports for Kenya, Namibia,
and Sudan for examples.)
* Inthe national ICT policies of several countriest@bly Rwanda, Mauritius, Algeria,
and Botswana), there is a declared intention tolneca regional ICT service hub.
It is only through partnering with National anddmational bodies specialised in ICT initiavies
and developement , that countries in Africa caopadCT integration in the learning process. It
is only after enabling schools access ICT at thasgioot level, that the posibility of

ttransitioning from PPT to CBA can be realised.

2.2.2.4 ICT Equipments and Connectivity In Schadlafrica

In a survey carried out by Steiner and Karanja(20@6vas cited that the formal schools sector
has led the way on ICTs in education in most Africauntries, often before the adoption of
national policies. South Africa, Namibia, Senedédli, Cameroon, Nigeria, Ghana, Kenya, and
Uganda are a few examples. In these cases, thaiontof ICT access in schools has been
supported by large programmes like the World Bakk&ld Links for Development, which
worked mainly in partnership with ministries of edtion, SchoolNet Africa, and the IDRC’s

Acacia programme. These initial small-scale prgjéetve been taken to the next level by
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national programmes that are promoting ICT acaesdl schools. Much of the emphasis is on

secondary school access in almost all countries.

All African countries with national policies on IGTin education have made detailed and
specific reference to issues of universal ICT ascasd use in all formal schools. Botswana,
Ghana, Kenya, Namibia, South Africa, and Zambiaex@mples. These programmes have been
given further impetus by high-level pan-African grammes such as the New Partnership for

Africa’s Development (NEPAD) e-Schools Initiativeyhich is concluding its first phase

Demonstration Project involving 16 African coungri&teiner and Karanja(2006).

Table 3: Access and Connectivity Models

Technology/Connectivity

Project and Country

Radio

OLSET (South Africa), KIE (Kenya)

Television broadcast

Mindset (South Africa), Learning Channel (South Africa
Talk Back TV (Botswana), Ethiopian Ministry of Education Centre for
Technology Development and Decisionmaking Support (Egypt)

Video Discovery Channel Global Education Fund (Angola, Tanzania, Uganda,
Zimbabwe)
DVDs and CDs Learnthings Africa, CurriculumNet Uganda, Mindset (South Africa)

Second-hand PCs

Schoolnets in Cameroon, Mali, Mozambique, Namibia, Nigeria, Senegal,
Swaziland, Zambia Zimbabwe

PC refurbishment centres

SchoolNet Africa and GEEP(Senegal), World Links (Zimbabwe) Computers
for Schools Kenya, SchoolNet Uganda, Computer Education Trust
(Swaziland), SchoolNet Namibia

Dial-up Internet

SchoolNet Cameroon,

Satellite datacast

Mindset (South Africa)

Broadband Internet

Mauritius Ministry of Education and Ministry of IT

VSAT connectivity

SchoolNet Uganda, NEPAD e-Schools (Mali, Uganda, Rwanda)

Mobile phones

Teacher SMS Project (Kenya), Math on MXit, Meraka Institute (South
Africa); M-Girls, Mindset (South Africa)

Open source software

OpenLab (SchoolNet Namibia); SchoolNet Mozambique

Source: World Bank, 2006.

The table illustrates the range of technologieadpesed to provide connectivity in some form.
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This shows that many African countries are conrteotea very basic level and the need to

enhance the connectivity is urgent.

Table 4: Computer Penetration Ratios at Schools iGelected African Countries, 2006

Country Number of schools Schools with % of schools with

computers computers

Egypt 26,000 26,000 100%

Ghana 32,000 800 2.5%

Mozambique 7,000 80 1.1%

Namibia 1,519 350 22.1%

South Africa 25,582 6,651 22.6%

Kenya 7,000 2,000 28.6%

Source: Government of Egypt, 2006

Table 2.3. above provides some estimates of nusnifeschools reached with computers in a
sample selection of African countries. Notably, MEPAD e-Schools project has targeted the
reach of Africa’s full complement of formal schoolsstimated at 600,000 which has been

factored into its recently developed business plan

2.2.2.5 Under-Utilization of ICT in Education in Ada

In their discussions, Kessy, et, al, (2006) anddR@007) cited several reasons for the under
utilization of Information Communication and Teclogy in education in the African context.
The cost of adopting ICT including acquiring hardevand software, setting up setting up
telecommunication networks, and the maintenancerepair of facilities is often prohibitive for
developing nations. Kessy et al. recommend prigfith as a means to enhance competition and
reduce cost. In general, African countries have rpodrastructure including unreliable
transportation, limited electricity supply, and &deast and telecommunication facilities. This
makes it difficult for institutions to maintain kErnet connections. To be effectively adopted, ICT

requires good governance and appropriation of alémtgovernment funds and foreign aid.

In many developing nations lack of ICT policy, pd@T project management, and corruption

has led to ineffective implementation, adoptiordibferent systems and standards, duplication of
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effort, and waste of technology resources. Effams often uncoordinated and initiatives are
often in competition with each other rather thamptementing each other. In addition there are
many unsustainable ICT programs where schools banvguters that do not work as resources
that are often redirected and misuse (Ford, 20@8si{ et al., 2006).

The policy framework and implementation plans of I@ majority of African countries focus
predominantly on the development of ICT operatiosills rather than on its integration in

pedagogical practice.

The cultural context of ICT adoption, language ieas; and attitudes toward ICT affect the rate
at which it is adopted. Perceived difficulty in timegration of ICT in education is based on the
belief that technology use is challenging, its iempéntation requires extra time, technology
skills are difficult to learn, and the cost of attag and maintain resources is prohibitive (Fourie
and Alt, 2002). For instance, as Ford (2007) nbtemanities teachers are the most resistant to
computers. Limited skilled human resources andesttgd limited computer knowledge which is
precipitated by the reluctance or inability for sofs to introduce ICT often result in limited use
of resources, creating a vicious cycle (Kessy e@06). Further, Ford (2007) states that in
many instances teachers believe that using congdegrives students of the time needed to
study for their national examinations and that coteps disrupt the traditional structure of the

classroom.

2.2.2.6 Factors Enabling and Constraining ICT nsducation in Africa

The factors enabling and constraining ICT applasi are essentially the same in both
developed and developing economies, although theyoosly differ in terms of importance,
depending on which side of the digital divide tlzag viewed from. What differentiates the rate
of adoption and diffusion of ICT in education istnioe factors at play, but rather the degree to
which they have been developed or are presentdiven country.Table 2.4 (Appendix iv)
provides a general picture based on the countryrtgepGakio Karanja 2006).
The most common factors accounting for the constegie:

1. Policy framework and implementation plans

2. Advocacy leadership

3. Gender equity
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Infrastructure and access

Collaborating mechanisms
Human resource capacity

Fiscal resources

Learning content

© © N o 0 b

Sustainability
10. Attitudes
11.Procurement

12.Regulations

2.2.2.7 CBA in East Africa

The five countries forming the East African Comntyrhave formulated national ICT policies
and most of them have drawn out plans for ICT irgggn in schools. These policies were all
formed at the turn of the millennium (about thery2@00) against a backdrop of haphazard and
uncoordinated ICT developments; with a national I@Jicy preceding the education-sector-
specific ICT policy formulation. Although the reamsofor the formation of these policies varied
from one country to another, the bottom line waseahadication of poverty through the training
of skilled human resources and provision of edocain line with the Education for All
(EFA)agenda. The formulation processes were lethbyespective government ministries with

evident donor support.

In their ICT for education policies, all the Eadtiéan countries express the need for integrating
ICT in both formal and informal education. Thereaisstated commitment to invest in ICT
infrastructure in schools with deliberate plansettsure that the digital divide between rural
(poor) and urban (rich) schools does not escaladetzat children with special needs are catered
for as well. The policies point to a desire for @ionally coordinated effort in the creation,
dissemination and sharing of e-learning conteniorove the quality of teaching and learning

in schools (Ang’ondi, Susan Namalefeet.el)

East African countries are experiencing rising mynand secondary school student populations,
yet they have static or shrinking resources foming and upgrading teachers. As major
stakeholder in the education process, there is fuzggteater involvement of teachers in solving
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educational problems. One way of doing this isulgiothe use of ICT in teaching, learning and
assessment, an area with great potential for grewthimpact. While most institutions in East
Africa avail courses in ICT, use of this knowledggs not been well applied within the same
setting (Gunga and Ricketts, 2007).

A teacher-led process of creating, selecting, adggechnologies, and subsequent reflections
facilitates the teachers’ professional growth, dmalps improve quality of instruction. It is
important therefore to look at current technolog@sassessment and how these can be adapted

and configured for use in our education system.

Primary summative examinations in East Africauntries, KCPE/ PSLEE/ depend heavily on
objective test items. Though these items are adeirgd using the traditional paper and pencil
format, scoring is done electronically. The tecloggl used for this purpose is known as the
Optical Mark Reader (Speedwell, 2007). Great potential exists for tise of ICT in the

administration of objective test items in educasgstems in the East African region.

Feedback on Computer Based Assessment can be ghasednquickly, analyzed, archived and
retrieved with convenience. The main drawback Hes of course got to do with the poor
internet connectivity in rural areas last Africa, and online security issues. Nevertheless, this
mode of communicating feedback is gaining accemgtalorally. For example, national
examinations bodies in East Africa have adoptethenheans of communicating feedback, as a
supplement to the traditional paper-based repthresshort messages systeigms) which give
instant feedback.(KNEC, 2007; NECTA, 2007; UNEBQ2D

Assessment using ICT presents new frontiers intélseng and mentoring aspects of teacher
development as well. Expertise in both pedagogy andtent is distributed over wide
geographical areas. ICT will enable the establisitmand maintenance of mentoring
relationships between these experts and remotersisid-or example, Uganda may have experts
in HIV/IAIDS Curricular Integration, who may provideupport for pre-service trainees and
teacher trainers in Tanzanian and Kenyan institgtioThis initiative will also present an
opportunity for a unified teacher registration amdtification service, leading to a strengthening

of the profession in the region.
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2.2.2.8. ICT Policies for the Kenyan Education 8grst

The Ministry of Education, Science and TechnoloMoEST) is responsible for providing
education to its citizens (Ministry of Educatio®(8). The ministry’s tasks include employment
of teachers for government schools, distributioreafrning resources, and implementation of
education policies. The education sector takes hputa30% of the government’'s annual
expenditure accounting for the largest share of ahaual budget. However, much of the
expenditure goes toward higher education and &achining. University education falls under
the Ministry of Education, Science, and Technoloflye ministry’s mandates are: 1) Science
Technology Innovation (STI) Policy; 2) Research elepment, research authorization; and 3)
Coordinating Technical Education (TE). Among otheles, the higher education ministry is
responsible for improving the quality, relevancquigy and access to higher education and
technical training and to enhance the capacitheftational STI system towards demand driven
STI, quality higher education and technical eduraservices (Ministry of Higher Education,

Science, and Technology, 2009).

The vision of the Ministry is to provide “qualitylecation for development,” while its mission is
“to provide, promote and co-ordinate lifelong ediarg training and research for Kenya's
sustainable development.” MOEST focuses on cefsaority areas, notably attaining Universal
Primary Education (UPE) by 2105 within the contexft the wider objective of the
UNESCO/World Bank initiative Education for All (EBA(Ministry of Education, 2008;
UNESCO, 2006).

Computers for Schools Kenya (CFSK) is a non-govemmal organization that was formally
registered in October 2002. Their vision is theale$hment of an information-rich Kenyan
Society actively participating in sustainable depahent. In the nine years that they have been
in existence, CFSK has sourced over 50,000 persmmaputers that we have deployed in over
3,000 public secondary and primary schools, te@hnicaining institutes, teacher training

colleges, medical training centers and severalarsitres.

The Kenya Institute of Development of CurriculukilPC) formerly known as (KIE), a semi-
autonomous governmental agency, is responsibledacational research and development of

the curriculum. It is focused on providing qualitglevant and affordable educational and
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training programs in response to a changing soe@nomic and technological environment.
The initiatives are met through continual reseamlgluation, assessment and the monitoring
processes (Kenya Institute of Education, 2009). ®orks closely with the Kenya National
Examination Council (KNEC), the examining body r@sgible for developing and assessing
national exams at various levels of learning inclgdthe Kenya Certificate of Primary
Education (KCPE) and Kenya Certificate of Secondaducation (KCSE) (Kenya National
Examination Council, 2008). The Teachers Servicem@gssion (TSC) is responsible for teacher
recruitment, human resources services, and plagevd@rnment employed teachers (Ministry of
Education, 2008).

In January 2006, Kenya promulgated a National 1@Tlic and sector policy in Sessional Paper
No. 1 of 2005, in line with the E-Government Stggtef 2004 and the wider Economic recovery
Strategy Paper for Wealth and Employment CreatttdSWEC), with the aim of improving the

livelihood of Kenyans by ensuring the availabilitfyaccessible, efficient, reliable and affordable
ICT services (Mwololo, 2005). The Ministry of Edtican developed a Kenya Education Sector
Support program (KESSP) in 2005 that featured 1€ Brae of the priority areas with the aim of
main streaming ICTs into learning and teaching @ssc The National ICT policy embedded this
intent as a national priority and provided the itogefor the ministry to develop its sector policy

on ICT in Education (Government of Kenya, 2005)

By June 2006, the National ICT Strategy for Edwsatand Training was introduced, the
document referred to as the ICT policy for educatsector consisted of the following

components:

* ICT in education Policy

* Integration of ICTs in Education

» Digital equipment

» Connectivity and network infrastructure
* Access and equity

» Technical support and maintenance

» Harnessing emerging technologies

» Digital content
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» Training-capacity building and professional devehemnt

* Research and development

The ministry was given the mandate to lead the toang and evaluation of the strategy’s
implementation, guided by overall government pekcon education and ICT, specific strategy
documents for implementing its mandate, the glgals such as the Education for All (EFA)

and the Millennium Development Goal (Mwololo, 2005)

According to Sessional Paper No. 1 of 2005, eutitid Policy Framework For Education,
Training and Research”, the overall goal of edwceais to achieve EFA by 2015 in tandem with
national and international commitments. The shematgoal is to attain UPE by 2010 and to
increase the transition rate, from primary to seleoy schools, from 47% to 70%. In addition,
the policy envisages expansion of capacity for ersities to enroll an average of 5,000 students
annually. In addition, the policy provides committhéor enhancement of access, quality and
equity in delivery of education services at alldsv Equally important, the policy provides
commitment to ensure that learning needs for &lrmaet through appropriate learning and life
long skills by 2015. In order to realize these pplobjectives, commitment is made to integrate
ICTs in the delivery of the education curricula, dwengthen Open and Distance Education
(ODE) and topromote effective and efficient adntmaison at all levels of education.
(Government of Kenya, (2005:80)

2.2.2.9 Educational Growth and Reforms
Education in Kenya is directly influenced by goveent policies and is therefore constantly

changing according to socioeconomic and politicehds. After gaining independence, the
country set up a commission to make changes infdimeal education system, (Oketch and
Rolleston, 2007).The focus of the commission wabuitd a national identity and to unify the

different ethnicities through subjects in schodilsas history and civics, and civic education for

the masses.

1. The 7-4-2-3 Education system

Between 1964 and 1985, the 7-4-2-3 education streietas modeled after the British education
system. It was designed to provide seven yearsriaiapy education, four years of lower

secondary education, two years of upper secondadugagion, and three years of university
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(Buchmann, 1999). The country was in dire and imatedneed for skilled workers to hold
positions previously held by the British. Hencee thovernment set out to quickly expand

educational opportunities to its citizen.(Ntarang2d03).

2. The 8-4-4 System of Education

In 1981, a Presidential Working Party was commissibto examine curriculum reform of the
entire education system in the country. The conemigtubmitted a recommendation to change
the 7-4-2-3 education system to the current 8-¥stesn of education, whose overall structure
was similar to the U.S. education system. The 8sfstem was launched in January 1985, and
the name was also changed fr@uartificate of Primary Education (CPE) to adopt the current
Kenya Certificate of Secondary Education (KCPE at the same tim&KCE) became {CSE).

It was designed to provide eight years of primatyaation, four years of secondary, and four
years of university education. Emphasis was plamedathematics, English, and vocational
subjects. The focus on vocational education wase@iat preparing students who would not
continue on with secondary education, those wholavbe self-employed, and those who would
be seeking employment in the non-formal sector (istry of Education,” n.d.).

3. Free Primary Education

Free Primary Education (FPE) was first introducedenya in the late 1970s, however, the
programme was later abolished in 1988 under thecttral Adjustment Programs (SAPS) to
ease financial burden on the public education ayst€hese meant that parents had to contribute
more towards education of their children througlcast-sharing programme. Parents were
responsible for buying school uniforms, textbooksl ather instructional materials for their
children, as well as constructing buildings andeotkquipment to schools. The government
retained the role of recruiting and paying teact@rsheir services.

The cost-sharing system led to high wastage withithe primary education system in the form
of low enrolment, high dropouts, grade repetitiomy completion and poor transition rates (Bedi
et al., 2002 and Kimalu et al., 2001).

To reverse this poor trends in educational achierds) the government again initiated free
primary education programme (FPE) beginning Jan@868. This policy was congruent to the

2001Student’s Act that calls for affordability aeduitable access to education in Kenya. The
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Act states that the government should provide &e@& compulsory primary education and the
world leaders also made the achievement of univprgaary education by the year 2015 one of
the key Millennium Development Goals (Oketch andlé&on, 2007; Onyango, 2003).

2.2.2.10 CBA Initiative at the Kenya National Exaations Council

The Kenya National Examinations Council (KNEC) masently established several panels to
present viable solutions for the adaptation andempntation of item banking on a web-based
platform, where test items are submitted withowt thgistic of setting up an item writer
workshop, a proposal that is being rolled out iag#s.(KNEC, 2010).

A panel was also set up to pursue the adoptionoofifititer Based Assessment in Post Schools
examinations, that is Business and Technical exatoims. These examinations offer the best

structural support for CBA in Kenya. The reasoriegg:

These colleges offer manageable number of cand&dnstitutions already offer significant
infrastructure Learners and instructors alreadyehthe requisite ICT skills.

1. Existing platforms for CBA in Post Schools Examioas
Availability of the required hardware capacity todertake the exercise has been put in place at
the Kenya National Examination Council, though get implemented. Countrywide internet
connectivity covering majority of the colleges makbe implementation viable, since majority
of colleges in the country are on a power-grid. fttare of CBA in the entire educational forum
in Kenya is almost assured as the country is gdiggal and there is a desire to formulate both

policy and legal frame work to support digitalizatiof the Education sector.

2. The One-Laptop-per-Child Initiative
The recently sworn in Government in Kenya seentsatee spurred things toward digitalization
in education with the laptop per child initiativEhe curriculum developers KICD (initially KIE)
already have digital content to be loaded ontoabdaptops. (GoK, 2013). This in itself is leap

towards achieving a future digitalized educatiostem.
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3. Candidature Growth in Kenyan schools
As the number of candidature continue to rise withry year’'s examination registration, so will
the need to transform our assessment systems ier da adequately and efficiently

accommodate them.

Examination candidature trends for KCPE and KCSE twin the last 7 years in the Kenya

National Examination for both boys and girls.

Table 5: KCPE Trends 2006- 2012 for both boys angirls

KCPE Total Increase/ MALE FEMALE
Year Registered Decrease  Total (%) +/-(%) Total +/- (%)

(%) (%)
2012 142.85% 415,620 396,310
2011 776,214 4.04% 400,814 3.24% 375,400 4.90%
2010 746,080 4.24% 388,221 3.46% 357,859 3.26%
2009 727,054 4.50% 381,600 3.94% 345,454 5.11%
2008 695,732 -1.30% 367,085 -1.39% 328,647 -1.20%
2007 704,918 5.77% 372,265 5.52% 332,653 6.05%
2006 666,451 -0.76% 352,782 -0.01% 313,669 -1.59%

Source: KNEC, 2012 KCPE Examinations Report

There are currently over 4000 public secondary slshm Kenya and the recently Increase in
primary school enrolment is putting pressure @ndémand for and access to secondary schools
(GoK, 2007). The Ministry of Education Science arethnology remains concerned with the
quality of education which is characterized by pperformance in core subjects. There are
obvious benefits for integrating ICT in schoolssasdents at this age need to focus on subject-
specific content, greater critical thinking skillssientific inquiry. Students will benefit greatly
with the analytical, creative and collaborative povof computers to map out and analyze
assumptions, present ideas and participate in gsojwith peers from around the country and

around the world.
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Table 6: KCSE Trends 2006-2012

KCSE No. of TOTAL Increase/ BOYS GIRLS

Year Centres Decrease Total - Total
(%)

2012 6,968 436,349 24,566 241,139 11,968 195,210
(5.97%)

2011 6,448 411,783 54,295 229,171 31,071 182,612
(15.19%)

2010 6,004 357,488 20,084 198,100 13,537 159,388
(5.95%)

2009 5,600 337,404 32,389 184,563 18,972 152,841
(10.62%)

2008 5,183 305,015 32,786 165,591 15,464 139,424
(13.47%)

2007 4,833 276,239 17,212 150,127 21,056 126,112
(6.60%)

2006 4,506 243,453 37,989 129,071 12,185 114,382
(17.06%)

Source: KNEC — 2012 KCSE Examinations Report

The yearly increases in candidature for both KCPREH KCSE as depicted above, is a clear
indication that the transition from PPT to CBA wiknefit the examination system in the
country greatly. There is a clear indication of g#egiousness of the issue under discussion and
the need to embrace technology wholly in our edacasystem. We can no longer continue
hiding behind poverty and inadequacy as a courlitgre learners from an early age are
increasingly becoming techno-savvy with the adwdngmart phones and computer games and
will expect to see a system that embraces thi$y boturriculum content, implementation and

assessment.

Higgs (1997) states that most reforms in schools Hacause of flawed implementation.
Teachers and administrators see minimal gains archnoss in changes that are proposed. The
difficulty associated with facilitating change ieqple‘s values, attitudes, and behavior is grossly
under played and often ignored.
Siegel (1999) states two reasons why people woalat Yo bring ICTs into schools:

* the intention to use schools as modern to the wafrfltbmorrow, Higgs (1997) details

how each new development in the popularization ndbérmation and entertainment
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technology (radio, film, television, computers) society at large brought with it a

corresponding insistence that the deployment &f tévolutionary machine into schools
would, finally, bring the classroom out of the dages and unto the modern world. This
has not been the case.

» the second impetus has been standardization bylmgdehools with the expectation of
uniformity of outcome. The weakest link has beemnfibto be the instructional delivery
vehicle* the teacher who once in the confines ofessroom issues of standardization of
curricula, of facilities mean very little. This hdseen the rationale for educational
technologists to produce solutions designed noaitbthe teacher but to review, or

replace the teacher through the introduction ofhirees or his/her management style.

2.2.2.11 CBA Initiative at Aga Khan University-Tamda

Based inDar es Salaam Tanzania, the Aga Khan Institute for Educational Development
Eastern Africa (AKU-IED,EA) is charged with the pemsibility of contributing to the
betterment of educational quality in East Africaotigh teaching, research, and policy analysis.
(AKU, 2005). Since starting operations in 2006has offered professional enrichment courses,
mostly in Educational Leadership, for practicingdeers in the region (AKU, 2007a). The
Institute seeks to achieve a high level of impacitiplication, where its graduates become
change agents upon returning to their workplacé® dse of ICT in teaching and learning is
considered as one of the means of adding valueetguality of instruction in this university. In
line with its general ICT strategy (AKU, 2007b)ethniversity is in the process of developing a

virtual learning environment based on an open-sosoftware known as Moodle.

Moodle is an acronym for modular object orientednatyic learning environment, an
educational electronic platform (IMS Global Congsort, 2007; Robb, 2004). With Moodle,
teachers with only basic computing skills can mlbknd update course materials on the internet
or the institution’s local area network. These seumaterials include syllabi, course objectives,
lecture notes, assignments and quizzes This vifesing environment (VLE) allows for
student-teacher interaction through discussionnmigiuassignment feedback and message boards.
This innovation is useful for it frees up a goodportion of face to face interaction to allow for

more tutorials rather than lectures.
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2.3.Conceptual Framework

Figure 9: The Examinations Process
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CHAPTER THREE
3.0. METHODOLOGY

3.1 Research Design

The Research design that was used in the studwwas/ey technique in Nairobi and Machakos
County to derive information on the aspect of aawpof computer based testing and assessment
in the National examinations. The survey was desigio capture both primary and secondary
level from the perspective of the interviewees. Tésulting data was used to make general
statement about the adoption of computer basethgeahd assessment. The reason why the
survey techniques was used was because this teehaltpwed the researcher to use only a
small portion of the population, to collect a lammount of data in a relatively short period of
time and also allowed the researcher to includeidee wange of variables including personal

facts, attitudes and opinions.

The Primary data was collected from the field tlglouthe interviews from Nairobi and

Machakos over a period of three (3) weeks. The redamy data pertaining to the student
population and the number of the schools in bothntes was retrieved from the Kenya
National Examination Council. While the data peritag to the location of the schools and those
that were undertaking holiday sessions, was celtedtom the county education offices in

Nairobi and Machakos County.

Under the survey method, the sampling techniqueusasd to identify the target population that
was to participate in the study. The two countlest tvere selected in the study, were Nairobi
and Machakos counties, to represent both the uapahrural perspective of the study. The
schools included in the sample were identified lo& basis of schools that were conducting
holiday classes for the form four students. Stusland teachers in this category of schools were
selected as the target population for the studys $ample group participated in answering the
guestionnaires used in the data collection andigedvmost of the information that helped
answer the objectives of this research. The sagnolep of students was selected based on first

come basis. The first 10 students who raised thends were the ones identified to participate,
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while the first five teachers who volunteered tep@nd to the questionnaires were selected to

participate.

Descriptive and Inferential statistical Technigwesre used to provide accurate description of
the sample data and to generalize about the lgrgaulation on adoption of Computer Based

Testing and Assessment.

3.2. Data type and Sources

The study used various variables in addressingptbblems and meeting the objectives of the
study which were, to measure the respondentsudéitoward transition from Paper and Pencil
Testing to Computer Based Testing and Assessmieir, attitude towards the appropriate
transition mode and their opinion as to whether pater based testing and assessment would

eliminate cheating cases in National examinations.

Data was collected from both primary source whieeerésearcher collected data from the field
surveys at the student level and teacher level.sEbendary data was information about the
schools in the county, this was sourced from theyéeNational Examinations Council and from
the County Education offices in different counti€kis assisted in narrowing down the research
population to a sample of Nairobi and Machakos tpuFhe primary data was collected from
selected 10 schools in Machakos county and 10 $sfreon Nairobi county.

3.3 Data Collection
3.3.1. Pilot Survey

A preliminary survey was conducted to help in tieéestion of the target population for the
study. The researcher visited various counties rbeferoing in on Nairobi and Machakos
County where the County Education offices for thése counties were visited to access
information about the secondary schools in theoregi The information helped to identify the
target population by helping the researcher zeronirthe schools in these two counties which
met the following requirements:

» Schools where Form Four students were available.

» Schools which were opened during holiday for holidiasses.

» Schools which had easy accessibility from the meaa.
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It was therefore considered useful to target schaolthis category because at this time other
students were not in school and there was leastfénence from other school activities. It was
also important to identify students who were mo&ly to interface with National examinations
within a given time limit and these were targetedé Four Four students. A pre-testing of the
instruments to be used was carried out to 5 stegdanairobi School in Nairobi county and 5
students in Alim Secondary school in Machakos Cpufhis was to help test the viability and

reliability of the instruments.

3.3.2. Target Population and Sample Size

The target population of this study comprised bgatondary schools in Nairobi and Machakos
County as well as all students in Form Fours iséh&chools and the teachers teaching the form
Fours in those school. From a population of 7Zsdary schools, 556 in Nairobi and 216 in
Machakos County, only those schools that were cctitfyiholiday sessions were included in the

study and therefore these are the once that cotestithe target population of secondary schools.

The students in the schools that were conductingddno classes and were in Form Four
constituted the target population for the studemtthe study. The entire student population of
the two Counties was 25,462, of which 20,962 wexenf Nairobi and 4,500 were from
Machakos County, only those students who were iim fdour in that schools that conducting
holiday sessions constituted the target populdtorthe students in the study. All teachers who
were in session during the holiday constituted téschers target population, from the target
population. From which a sample of 20 schools vdeasvn with a candidature of 2352 students
in Nairobi and Machakos, 1277 were from Nairobi a&@/5 were from Machakos County

respectively. An equal representation of 10 scheatsh were, drawn from both the counties for

the study.
Table 8: Distribution of the Target Population
Counties Actual student population | Target population Students in the
in Form Four (2013) per county target population
1. | Nairobi 20,962 150 1,277
2. | Machakos 4,500 150 1,075
Total 25,462 300 2,352
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Nairobi County provided the urban environment arechakos County provided the rural

environment in order to capture the varying aspéetucation in Kenya.

Table 9: Secondary Schools of the Sample populati@nd Actual Candidature for 2013

Name of the school Candidature 2013
Schools in Nairobi county
St. Teresas Boys 120
St. Teresas Girls 113
Buruburu Girls 106
Lenana School 249
Kasarani Private 101
Nairobi School 284
Wamy High School 94
Light Academy 26
Nairobi Muslim Academy 58
Hospital Hill High 126
Total 1277
Schools in Machakos county
Masii Boys High 153
Tala Boys 119
Tala Girls 132
Katethiya High Sch 72
Kithioko Sec 102
Alim Boys Sec 23
Nyayo AIC Girls 113
Mumbuni High Sch 213
Katoloni Sec Sch 117
St. Luke Sec 31
Total 1075

Source: Knec and Author (2014)

The reason for these timing was because the résmzaneeded to select a period when the
students had more time to respond to the questi@aith the least interference from regular
school activities. The total sample size of 300poeslents was selected for the study. The
number of secondary schools in Nairobi County i§,5bhile the total number of secondary

schools in Machakos County is 216 respectivelpldo targeted the class teachers and the form
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four students in these schools. A total number0f&f uestionnaires distributed to 20 schools. 10
schools from each county and the study targetestddents and 5 teachers in each school. The
total population of students in the Nairobi schasl4277, while the population in the Machakos
schools is 1075. Only 10 students were selecteggw®ol since it was not logically possible to

select all the students. The sample size was dravarbitrary

3.3.3. Data Collection Instruments

The study utilized two data collection instrumer@servation checklists and Questionnaires.
The Questionnaires had both structured and unstedttquestions. The Questionnaires were
preferred because they were easy to administdretoetspondents and convenient for collecting
information and the language was easily understadada
The Questionnaires were divided into the followoradegories:

1. Teachers’ Questionnaire

2. Students’ Questionnaire

3. Observation Checklist

1. The Teachers’ Questionnaires consisted of thresd@jons.

Section A: This section was intended to capture informatibaua the category of the school,

whether Private or Public, the location of the sthwhether urban or rural. The gender of the
teachers, the computer facilities in the schoolerms of number, connectivity, accessibility by

students and staff.

Section B: This section the information about teachers’ kizsolge and attitude towards ICT. It
highlighted the objectives of the study by askingpgtions about the transitioning of computer
based testing and assessment, elimination of clgeedises, stress level during examinations.

Section C:Highlighted the challenges to be faced in Adopti@d (Transiting).
2. The Student’s Questionnaires consisted of two cesti
Section A: This section captured background information @f $skhool and student. The name,

gender, age, competency where computers were catelessons in computers in the school

timetable and accessibility.
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Section B: This section focused more on the objectives ofsthdy. It highlighted questions on
students’ attitude towards ICT, the mode of tramsjtits impact on cheating and effects on
stress.

3. The Observation Checklist to the schools;

Section Adealt with the information about the school anel¢dbmputer facilities available in the
school. The numbers, laboratories, space adequanpgectivity, safety measures on the ground,

resource areas and power availability.

Section B was mainly targeting the Administrative informatidike Timetables for student
computer classes, security access codes and passwuernet facilities, updated software and

anti viruses, a conducive environment for the stislgorecaution against fire hazards.

3.3.4. Sampling Procedure

The study sampled 20 secondary schools locatedainobl County and Machakos County
offering the local 8-4-4 curriculum and these repreed Public schools and Private schools.
The research divided the schools into two categptie urban schools and the rural schools.
The two of which were expected to vary in termsaofenities, infrastructure and accessibility
The study identified four steps to follow in doitige sampling which was done in the research.
These include:

)] Identifying the population. The study populationswabtained from the county
examination officers in Nairobi and Machakos coesitiThis acted as the sampling
frame. This helped identify (20) schools that wanglertaking holiday learning
sessions for the form four students, these wereowad down to (10) schools
from each county based on the proximity to accéssiain roads. This was
because the researcher had to use public transportand therefore accessibility
to the main road network was very crucial.

i) In the research the study population was stratifred urban and rural schools
since they have different characteristics in teofisfrastructure and amenities.

i) The teachers were selected based on the first I(6) welunteered to participate
and who were not busy with the students when tdystvas being undertaken.

V) The students were selected based on the firststlidents who raised their hands

to volunteer for the exercise.
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3.3.5. Ethical issues

Permission to collect data from the respondentsssaght from the relevant institution. Letters
requesting respondents to participate in the rebeaere sent to the respondents early enough.
The respondents were given the questionnairegdfithem and returned to the designated
person. The letter assured the respondentshibamformation they gave would be treated with
strict confidentiality and that the information e solely used for academic purposes. Vayana
(2006) and Trochim (2006) identified the followiathical issues to be considered in a research.

0] Avoided question which could embarrass the respusde

(i) Assured confidentiality to the respondents.

(i)  Avoided leading questions

(iv)  Made sure the respondent could relax and not iéiehidated by the questions.

(V) Quoted and acknowledged all sources of the infaonat

By observing the ethical issues, the researchatellievalid and reliable information.

3.4. Data Processing and Analysis Techniques

3.4.1 Data Processing

The returned and duly filled questionnaires wenefieel by coding and tallied per the counties
and the number of students and teachers accorditiget objectives and thereafter they were
arranged two groups of Teachers and Students fmparative analyses. The findings of the

survey were then analyzed.

3.4.2. Data Analysis Techniques

The exploratory Data analysis technique is usetthi;icase to allow accurate description of the
sample data using frequency analysis method asaaureeof number of occurrence of a variable
(event) in an observation distribution. All variablin the students' database were included in the
frequency analysis to produce frequency tables associated bar charts (values were
percentages). From the frequency results (by typsclool and its location), further analysis
were carried out using cross tabulation to creatgicgency tables from which a chi-square

could be computed to test for differences betwebod types and locations.
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Frequencies

Chi-Square Test

Chi-square is a statistical test used to compaservbd data with data we would expect to obtain
according to a specific hypothesis. If the deviadigdifferences between observed and expected)
the result of chance, or were they due to othéofacHow much deviation can occur before, the
investigator, must conclude that something othan tthance is at work, causing the observed to
differ from the expected. The chi-square test wgaghk testing tha@ull hypothesis,which states

that there is no significant difference betweendkpected and observed result.
Chi-Square Formula

2 2
>< - } (Observed Yalue - Expected Yalue)
(Expected valle)

Chi-square is the sum of the squared differencerdzt observedj and the expecte@) data
(or the deviationgl), divided by the expected data in all possiblegaties.

Degrees of freedom (dfF n-1 where n is the number of classes

Degrees of freedom can be calculated as the nuofiloategories in the problem minus 1.

The analysis was done usong the objectives ofttlty ss stated below;
» Determining attitudes of stakeholders toward thagition of CBA;
» Determining the extent of eliminating cheating iatidnal Examinations.

» Determining appropriate transition mode.

Proportion measure was done by use of Pie charexjuEncy analysis was done through
graphical representation. Quantitative analysis dase and results presented in tables and
figures. This analysis was based on the respons@med from the respondents. The findings

formed the basis of the study.

The Data was eventually analyzed by using frequatisfribution techniques which allowed

clear observation of specific values and the peeggs of the variables. This was achieved with
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the aid of bar graphs, tables and pie charts whatped interpret and present the data collected

and Inferential statistical analyses were used.

3.6. Scope and Limitations

The research in the study looked at the challemfjesomputer based assessment and testing
before implementation, it was based mainly omc@ged outcome and not the actual scenario.
The research was limited to only 20 secondary deHomm two counties in the country and the
entire secondary schools population in Kenya aedefore the statements were limited only to
the samples data.
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CHAPTER FOUR

4.0. RESULTS AND DISCUSSIONS
4.1. Concept of Attitude as used in the Study

An Attitude is an expression of favor or disfavowards a person, place, thing, or evdrte

way a person views something or tends to behavarttsmt, often in an evaluative way. The
definition of attitude allows for one's evaluatiohan object to vary from extremely negative to
extremely positive, but also admits that people alzo be conflicted or ambivalent toward an
object meaning that they might at different timegress both positive and negative attitude

toward the same object.

The term *Attitude’ as used in this study denotes perception and view of the students and
teachers towards the adoption of Computer Basedesdagent and Testing in National
examinations, in relation to attempting the Natlogaminations by use of ICT as opposed to
Paper and Pencil mode that is currently in pladee $tudents and teachers’ attitude towards
adoption of CBA in the marking exercise, receivinofj examinations results and general
feedback. The extent to which cheating can beaedior eliminated entirely and possibility of

eliminating stress if examinations are taken throG8A.

Measuring Attitude in this study was a challenggha sense that, students have never been
assessed using CBA or ICT in National examinatioe®re, and therefore the findings were
based on how they would feel about the systemvifeite ever adopted. Therefore, there was no
formal attempt to evaluate the students’ experiasfcenline computer based assessment. The
exercise was geared to assess their attitude apdrrges in an event that these systems were to
be implemented the examination process in schddle. research targeted schools in Nairobi
County which represented the urban schools and dash County which represented rural
school, from both public and private. The findiradso found that the Attitude of students from
the two settings varied, where students from unavate school had a more positive attitude

towards the adoption if CBA than their counterpartaural public schools.
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The following were the findings that were derivednh the study.

4.2 Student Attitude on Computer-based examinations

Table 10: Distribution of Students Schools, Locatio, Gender and Computers availability

No. %
The category of the school Private 7 29.2
Public 17 70.8
The location of the school Rural 14 58.3
Urban 10 41.7
Gender of the Student Male 14 58.3
Female 10 41.7
Are there computers in the school Yes 14 58.3
No 10 41.7

Source: Author, 2014

Figure 10: Distribution of students’ schools, locabn, Gender and Computers availability
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This studyreached out to both Public and Private schoolsial rand urban locatic. Most of
the schools reached were public schools (70.8%tangrivates schools that participated in
study were 29.2%, this could be due to the faat finivate investment is secondary school

the country is not as much as much as tt primary schools.

Figure 11 The Location Of The Schoc

Location of sampled schools

Source: Author, 201«

Both the public and private schools were locatedbath rural and urban sings. Most
secondary schools (58.3%) were in the rural settivigle (41.7%) were in urban setting. T
was significant because urban schools are thoughtave more access to computer facili
therefore the necessity to have schools locatedath wuban and rural setting, and t

percentages in the figurell above are very reptasen of both the setting
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Figure 12 The Category of the Schoc
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The schools were selected from the categoryof Private and Public schools. This v
deliberately done in order to bring out issue of inequityn the spread of ICT facilitic and

infrastructure between Privates schcand Public schools in Kenya

.Figure 13 Gender of Student:
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Source: Author, 201«

In regards to gender, the study reached out to budle students (58.3%) and female stud

(41.7%) in rural grban and priva-public schools.
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Figure 14 Availability of Computers for stude’s use in school.

computer availability in schools

Table 11: Computer Availability and Usage in Schools

Summary of Computer Availability and Usage No %
Are there computers for Yes 137| 91.3
student use in the school No 13| 8.7
Total 150| 100.0
If yes, what is the ratio of 1 computer per student 1 v
students per computer in the 1 computer per 2-5 students 81| 54.0
school laboratory 1 computer per 6-10 students 37| 24.7
1 computer per entire class 18| 12.0
N/A 13 8.7
Total 150| 100.0]
How many computer lessons Every day of the week 0 .0
do you have in a week More than once a week 26 17.3
Once a week 109 72.7
Not regular 15( 10.0
Total 150| 100.0}
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Are the computers always Yes always 0 .0
connected to the internet Sometimes 53| 35.3
Never 97| 64.7
Total 150| 100.0}
The school source of power is Electricity alone 51| 34.0
Electricity and Generator 99| 66.0
None of the above 0 .0
Total 150| 100.0]
How often do you use | use a computer often, both at home and at | 347
computers to do schoolwork school
| use a computer sometimes, mostly at homegl 56 37.3
| use a computer sometimes, mostly at schoq 28| 18.7
| never or almost never use a computer 14 9.3
Total 150| 100.0

Source: Author, 2014

Table 9: Shows that majority of the schools hachmaters (93.3%) while the student-computer

ratio in most schools was between 2-5 (54.0%) a0 634.7%). 72.7% of the students have a

computer lesson once per week and they though3mBg6 sometimes have internet connection

while 64.7% don’t have access to the internet.aRéigg their homework, most of the student

(90.7%) said they either use computer at home sclabol to do their homework while 9.3%

never.
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Figure 15 Ratio of Computers to Student
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Source: Author, 201«

From the findings on the Ratio of sents per Computer, none of the schools reportédve ¢
1:1 ratio of computer to student. This is worrygigen that in order to achieve the adoptior
computer based assessment and testing in natigaabi®ations, the ratio of computers |
student aght to be 1:1. The study indicated that highetsb iaf 1:2-5 (27%), where 1 comput

is shared among 2 to 5 students in majority ofsttteools
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Figure 16: Frequency of Computer usage in Schoc
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another, 34.7% cited that they used computers tvothool and at home«o do their schoc
work, 37.3% reported that they sometimes computers at their homes, 18.7% of them

access computers at home wh small percentage of 9.3&most never use the

Table 12: Students’ Attitude toward Computers

Source: Author, 201+
The study shows that majority of the students hexkssibility to computers in one way

Statement No. %
| feel I do my best work on a compute 44 293
| am comfortable using a compute 94 62.7
Using computers does not appeal to r 7 4.7
| am frequently frustrated when | use a 5 33
computer '
Total

150 100.0
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Figure 17: Students’ Attitude toward Computers

Percent
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Source: Author, 2014

When asked about their attitude toward computefddtional examinations, majority (62.7%)
indicated they would be comfortable using a compate opposed to the current Paper and
Pencil format, 29.3% felt best working on a congpuwthile the lest (8.0%) felt computer does
not appeal to them or get frustrated using a coar@ag shown in table and graph above.

The findings in this study indicate that there jgoaitive attitude among the students towards the

transition from Paper and Pencil to computer bassdéssment format of examination.
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Figure 18: How conversant are the students in usiniCT in the classroom
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Regarding how conversant the students were in Usliign the classroom, 16.7% were highly
conversant while 58.3% were moderately convers$18%. A small percentage of 1.7% were
quite poor in respect of computer use. The findiagsa good indicator that majority of students
are already conversant and this would eventuallkemtiless challenging in transiting to the
proposed system of assessment by simply improvindp® usability skills.

Table 13: Students Attitude towards taking NationalExaminations on Computers

Opinions No. %

It would be easier and more enjoyable than paper ah 72 48.0
pencil test

lte\;\f[ould be about the same as taking a paper and peil 54 36.0
It would be harder than taking a paper and pencil 9 6.0
examination

It would be more difficulty at first, but would become 15 10.0
easier as i get used to it

Total 150 100.0]
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Figure 19: StudentsAttitude towards taking National Examinations on Canputers
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Most students (48.0%) felt it would be easier ieasier and enjoyable to use computer w
taking National Examinations than using Paper aadcP mode. However, 10% felt that
would be difficult at first but that would changeitiv more exposie and familiarity. The

findings clearly show that the attitude of the i is encouragingly positive towards
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transition from the current examination format tee tadoption of the proposed system
Computer based assessment and testing in naexaminations.

Table 14: Preferred formatfor reading the Examination Questions

Choice Number PercentageXo

Paper and penci 31 20.7
Computer 91 60.7
No difference 28 18.7
Total 150 100.0

Source: Author, 201«

Figure 20: Preferred format for reading the Examination Questions
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From the figure above, 604 of students in the study would prefer to computer fdrnm
reading examination questions wl 20.7% would prefer thé&aper and Pencil format. T
remaining 18.7% were of the opinion that whichef@mat is used, it would not make
difference. This is a continuous indicator of thefprence for Computer based assessmen

testing to Paper arf@encil format by thetudents.
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Figure 21: Examinationformat where cheating is less likely to occur
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It was the opinion of the students 1 cheating is less likely to occur whenioagl examination
are administered in the Computer baformat (33.0%). However, 10% of the respondents
tha cheating is less likely to occur when examaratiare in the format of Paper and Penci
mere 7.0% felt that it would bring no change iheating cases in national examinati
regardless of what system is in place. The findnjcates that examination malpractices cc
be managed more effectively if Computer based assa® and testing format is used in

administering of National exainations
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Table 15: Format which is more preferred for obtainng Examination Results

Choice Number Percentage %

Paper and pencil 32 21.3
Computer 95 63.3
No difference 23 15.3
Total 150 100.0

Figure 22: Format which is more preferred for oltaining Examination Results
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Source: Author, 2014

Figure 18 indicate that 63.3% of the respondergtepred computers for obtaining exam results,

21.3% paper and pencil and 15.3% thought it wouddke no difference.

The idea of Computer-Based-Assessment was genaadptable to many of the respondents

who appreciate the speed of marking and feedbatkltle system can provide, as opposed to the
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Paper-and-pencil based system which delays resuttdeedback for months, thus causing a lot

of anxiety among students and parents alike. Tinefiis of Computer-Based-Assessment, both

for staff and students is well documented. Thestude rapid formative feedback to students

and reduced marking load for examiners.

Table 16: Format likely to cause more stress duringxamination

Choice of Exams format Number Percentage %

Paper and pencil 40 26.7
Computer 79 52.7
No difference 31 20.7
Total 150 100.0

Sourceuthor, 2014

Figure 23: Format likely to cause more stress durig examination
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When students were asked which format would causee ratress during exam, surprisingly
52.7% said computers. This fact may be contributedheir knowledge and ability in using
computers. Pencil and paper was 26.7% while thasehad no preference were 20.7%.

Majority of respondents especially from rural-paldichools felt that online examination would
be more stressful or would have a disadvantagéhtan because they were not very conversant
with computer operations. This is in line with ttemments of Bosnan (1999) about computer
anxiety affecting performance based on familiattpwever those students in the urban- private
schools remarked that this format would be lesssstul than the other paper and pencil format
due to the fact that they were very comfortablengiscomputers and they had constant

accessibility both at school and in their homes.

4.3 Teachers’ Responses

Table 17: Summary of Gender, Qualifications and Camputer Availability

No %
Gender of teacher Male 36 60.0
Female 24 40.0
Total 60 100.0p
Highest academic qualificationsP1 14 23.3
Diploma 3 5.0
Bachelors 42 70.0
Masters 0 .0
Others 1 1.7
Total 60 100.0p
Are there computers inyour  Yes 60 100.0
school No 0 .0
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Total 60|  100.0|
How were the computers Donations by the Private Institution 10 16.7
acquired Bought by the School 50 83.3
Donated by the Government 0 .0
Total 60 100.0|
Do you have internet Yes 58 96.7
connectivity in the School No 2 3.3
Total 60 100.0|
Does the school have a Yes 29 48.3
computer lab technician in No 31 51.7
school Total 60(  100.0

Source: Author, 2014

Figure 24: Teachers Gender, Qualifications and Coputer Availability

Teachers Gender, Qualifications and computer
availability
H Seriesl M Series2
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Source: Author, 2014
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The figure 18 above is a summary of the teachenstigr, academic qualifications, availability
of computers, access to the internet and maintenargchools that participated in the study.

Table 18: Rating of Teachers knowledge and abilityo use computers

Opinior Number Percentage %
Very High 3 5.0
High 26 43.3
Moderate 26 43.3
Low 5 8.3
Very Low 0 .0
Total 60 100.0f

Percent

Very High Moderate Low

Source: Author, 2014
As table and graph above shows, 5.0% of the teachdicated very high 43.3% of the teachers

had and high knowledge and ability to use comput8r3% moderate while 8.3% have low

knowledge and ability in using computers. This shoey can use computers comfortably.
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Figure 25: Use of ICT in assessment and improvemeirt Marking

Percent
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Source: Author, 2014

Figure 18 clearly shows that 50 % of the teachdns warticipated in the study were of the

opinion that use of ICT in assessment would greatiprove the process of marking and

issuance of results to the candidates.

Since both the marking and results issuance willlddavered and controlled by the computer, it
makes both the exercises faster and feedback wmmuldstant to the students. This would be a
great improvement from the Paper and Pencil sysfemmarking and issuance of results.

Only 10% of the respondent did not feel that tias an unlikely result, while a minute

percentage of 1.7% did not know what the outcomelavbe.
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Figure 26: ICT in relation to reduction of cheatingin National examinations

Percent
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Source: Author, 2014

On whether the use of ICT in assessment would edtei cheating in national examinations,
majority of the teachers 56.6% indicated that asvhighly likely, while 26.7% were of the
opinion that the reduction of cheating cases woll Ipe that substantial in magnitude. 15.% and

1.7% of teachers thought it had a low or no chasfceeduction respectively, as shown in the

figure above.
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Figure 27: Adequacy of infrastructure in adapting ICT in schools
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Source: Author, 201

Most of the schools that were interviewed acknogéethat infrastructure was not a hindranc
adopting CBA. 68.3% haadequate infrastructure to adapt based programwhile only 31.7%

did not have the required infrastructure in plaseshown above

This goes to show that government been very active in ensuring that there is avditgibof
electricity in many urban and rural schoc With the NEPAD e-Schoolsomputer project fo
African schools, mangchools that benefit are able to utilize these facilities adequately
would be up to task if CBA would be co-operated in Nationalsaessment in thestwo

countiesNairobi and Machakos count
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CHAPTER FIVE

5.0 SUMMARY, CONCLUSIONS AND RECOMMENDATIONS

5.1 Summary Findings

The study concluded that the attitude of the Teachad Students towards adoption Computer
Based Testing and Assessment in National exammatiwas generally more positive than
towards the pencil and paper testing. In term#$efattitude, all stakeholders geared towards the
transition from Paper and Pencil assessment to Qman@Based Testing and Assessment.
Majority of the respondents among the studentscatdd they were comfortable using a
computer, and they welcomed the idea of transiignio a computer based system of
examinations, while a small number of the studemigcated that they were just comfortable
while working on a computer but were skeptical ab@BA being used in National
examinations. A small percentage stated that coenpudo not appeal to them and they get
frustrated using a computer and therefore they evdad very uncomfortable if they had to

undertake their National examinations using CBA@ggosed to PPT.

The response on the second objective of the mgsbppate transition mode from Paper and
Pencil assessment to Computer Based Testing aresgment mode had varying responses from
the respondents. When students were asked whicldwmai the most appropriate mode of
transiting to computer based assessment from tigelare Paper and Pencil mode of
examinations, majority were of the opinion that transition should be implemented in phases
and through piloting while less than half of thespendents were confident that they could
handle an immediate overhaul and jump right in wihle computer based assessment. The
remaining number of respondents were not so camifidad they opted for a parallel program
allowing them the option to choose either the Papet Pencil assessment or the Computer

Based Testing and Assessment.

The study showed that incidents of examinationgraatices and cheating are likely to reduce
if the adoption of Computer Based Testing and Assesit is implemented as indicated by the
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response from a large number of respondents, whthét cheating cases would be less likely to
occur if examinations were administered using tben@uter Based Testing and Assessment

system as opposed to the Paper and Pencil assessyséam. Only a small percentage of
respondents felt that it would not make a diffeeemt curbing cheating cases. This was the

response for the third objective.

5.2 Conclusion

More than an average number of the respondentserprefComputer Based Testing and
Assessment to paper and pencil test. Respondesis d@monstrate a strong perception of
increase in their learning performance if they wereundertake National examination using
Computer Based Testing and Assessment. On the btret, problems such as shortage of
computers, lack of skills, loss of data in the sx of writing Computer Based Testing and
Assessment, slow network and hazard of readinhp@sdreen were identified.

There is need to radically review the conceptioassessment as a process and to reconsider the
relationships between the various stakeholderbenassessment process: Test developers. Test
publishers. Test takers, consumers of test resqui$fectional bodies and law makers. While the
essential principles of best practice will not ap@nas they are independent of assessment
technologies, actual standards do not need to kewed and re-concideed interms of
relationships between vitual tests and roles irecy@pace, rather than material tests and people
in real geographical space. In the next few decdbescountry will see the availability of
internet technology with which one can create futhmersive virtual realities (sound, touch,
vision and smell) for single and multi-person assemnt. The opportunity this would provide to
assessment is almost without limit. However, wifitle new step advance in technology come

associated new issues for best practices.

The key advantage, as the medium matures, wouid test producers and publishers being able
to assume the viability and accessibilityof an asfructure through which to deliver new

products and services. Test users and test takbreawve access to a wider range of services,
better matched to their needs and better supporesi.designers would be able to consider new
possibilities for assessment design: real-timeraatieve virtual group exercises using emails or

videophones conferencing; realistic in-tray tasksl &o on. The presence of International
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networks, globalization of industries and commutiica means that testing is now an
international activity, and individual nations needbe prepared to work as open systems within

agreed international standard frameworks.

Efforts to transform assessment from Paper-and iPencComputer Based Assessment and
Testing have been hindered by a number of methga@l technological, political and
economical factors. These barriers must be addigsseissuing a call for action to political,

educational and business leaders on a global scale.

5.3 Recommendations

The Kenya National Examinations Council needs tosmer the use of Computer Based
Assessment and Testing in National examinatiorbéah Primary and Secondary education and
the Ministry of Science and Technology on its pahould consider increasing the ration of
computers per students in public schools in kemyarder to promote computer literacy ain
schools. While the Kenya Institute of Curriculumev2lopement should be preempt the
introduction of computer related curriculum aciest for both teachers and students, early in the
learning process inorder to dymystify technologedication and promote confidence in the use

of computers at the National Examination level.

Schools should be willing to initiate Formative Assment using Computer Based Assessment
and Testing in schools to help familiarise the shid and teachers with this mode of

examinations.
5.3.1 Factors to be put into consideration

1. Mobilize the international educational, politicaldbusiness communities around the
need and opportunity to transform educational assest, and hence, instructional

practice and make doing so a global priority.

2. Specify high-priority skills, competencies andegmf understanding that are needed
to be productive and creative workers and citizefinthe 21st century and turn these

specificatons into measureable standards and assasent framework.
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3. Examine inovative ICT-enabled classroom based iegrenviroment and formative
assessment that addresses the 21st century skitlraw implications for ICT- based
international and national summative assessmentarrdformed classroom pratices

aligned with assessment reforms.

4. ldentify methodological and technological barriessICT-based assessment, suppor
the specification of breakthrough solutions tha aeeded to measure 21st century
skills, and derive implication for the scaling up I&T- eabled classroom learning
environmrnt.

5. Support the implementation of these standards esakthrough methodologies, pilot
test them in selected countries, and make recomatiendfor broader educational

assessment reforms.
5.4 Recommended Topics for Further Research

1. Assessing students with Special Educational Négdsse of Computer Based Testing
and Assessment.

2. Analyses of Test Item Banking through the use af.IC
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APPENDIX I: LETTER OF INTRODUCTION TO THE RESPONDEN TS

Farida Mukambe Bandari
University of Nairobi
Department of Psychology

Nairobi.

To the Respondent,

Re Adoption of Computer Based Testing and AssessimeNational Examinations.

| am a Post Graduate student at the University aifd¥i, pursuing a Masters’ Programme in

Measurement and Evaluation. | am conducting a reBean the above topic.

These questionnaires are designed to assist metablishing the attitude of students and
teachers towards adoption of Computer based teatidgassessment as compared to traditional

method of Paper and Pencil mode of assessment.

The questionnaire is meant for research purposhsam the responses given will be treated

with utmost confidentiality. | will greatly apprexte any cooperation offered.
| look forward to your honest participation.
Thank you.

Yours faithfully,

Farida Bandari.
Contact No. 0722898296

Email addressmkambebandari2@yahoo.ca
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APPENDIX II: TEACHERS QUESTIONNAIRE
The following is an anonymous questionnaire given to teachers.
The questionnaire is designed to determine the practicability and feasibility of Computer based
Testing in school: It is trying to compare the Pencil and Paper based assessment vs. Computer
Based assessment in the national examinations. It is geared to provide the researcher with

different opinions and comments directed to the research study.

Tick appropriately (V)

Section A : School Profile

1. Name Of the SChOOL...... e e

2. Category of School : Private |:| Public |:| (tick appropriately)

3. Location of school ;  Rural |:| Urban |:|

4. Gender of teacher:  Male |:| Female |:|

5. Are there computers in your school? Yes [ ] No [ ]

6. How many computer machines are there in the school? [ ]

7. How were the computer acquired? Donations by the private institution [ ]
Bought by the school |:| Donated by the Government |:|

8. How many teachers have direct access to school computer? ..........cccoevveeennennnnnn.

9. Do you have Internet connectivity in the school? Yes |:| No |:|

10. Does the school have a computer lab technician in school? Yes ] No | |
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SECTION B: TEACHER’S KNOWLEDGE AND ATTITUDE TOWARDS ICT

The statements given below relate to the teachers’ use and attitude of ICT. Please indicate by
ticking (V) whether you: Strongly Agree, Agree, Disagree, Strongly Disagree or Not Sure against
each statement.

Tick appropriately (V)

1. Kindly indicate your highest academic qualifications: P1 [ | Diploma [ |
Bachelors [ ] Masters [ ] Others, [ ] (specify)

2. What is your accessibility to computers?
a. Personal computers yes/no
Friends’ computer
Faculty internet facilities
Library
Cyber cafe
EXPIain oo e

o0 o

3. How will you rate your knowledge and ability to use computers?

a. Very high

b. High

c. Moderate

d. Low

e. Very low

£ EXPIAIN oot e

4. Do you think the use of ICT in assessment would improve marking and the results
issue in examinations
a. Highly possible
Possible
Maybe
Not likely
EXPIain oo e

a0 o

5. Do you think use of ICT in assessment would eliminate cheating in national
examinations?
a. Very likely
b. Likely
c. Moderately
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d. Low chance
e. No chance
f. EXPlain oo e

6. Would the use of ICT in assessment improve stress levels in students during
examinations?
a. Highly possible
Possible
Maybe
Not likely
EXPIaIN Lt e

©an o

SECTION C: CHALLENGES LIKELY TO BE FACED IN ADOPTING ICT IN TESTING

1. Do you think ICT can be employed in assessment successfully?
a. Highly possible
Possible
Maybe
Not likely
EXPIain oo e

o an o

2. How would you rate the school’s infrastructure in terms of adapting ICT in
assessment?

a. Very high.

b. High.

c. Moderate.

d. Low.

e. Very Low

1 55 o] =1 o H PPN

3. What the school’s source of power?
a. Electricity alone
b. Electricity and Generator
c. Solar panels
c. None of the above

4. What's the level of literacy of the students in using ICT in the classroom?
a. Very high.
b. High.
C. Moderate.
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. Low.
e. Very Low
f. EXPlain oo e

5. Does the school’s have the power capacity to facility use of computers for
examinations
a. Highly possible
Possible
Maybe
Not likely
EXPIaIN Lt

©an o

6. Do you think ICT testing can ensure examinations security adequately
a. Highly possible
Possible
Maybe
Not likely
EXPIain oo e

®© an o

7. Which would be the most successful mode of transition from PPT to CBA?
a. All at once

b. In Phases

c. Parallel Programme — (both at once, but sampling schools or subjects)

d. Pilot Programme i.e. in Mocks

e. Am not sure

£ EXPIAIN. e e

Thank you for taking the time to fill in the questionnaire.
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APPENDIX IIl: STUDENTS QUESTIONNAIRE

The questionnaire is designed to determine the practicability and feasibility of Computer based
Testing in school: It is trying to compare the Pencil and Paper based assessment vs. Computer
Based assessment in the national examinations. It is geared to provide the researcher with
different opinions and comments directed to the research study.

You are kindly requested to complete it with your honest response.
Please circle the most appropriate response to each question.
SECTION A: Background Information

Name of the school:

. Category of the school: Girls [ ] Boys [ ] Mixed ]

. Gender of the student: Male [ ] Female ]

. Indicate your agerange: 14-16 [ ] 17-18 [ ]9-20 [ __Above20 [ ]
. Are there computers for student use in the school? Yes [ ] No [ ]
6. If Yes, What is the ratio of students per computer in the school laboratory?

1 computer per student

1 computer per 2-5 students

1 computer per 6-10 students
1 computer per entire class

an oo

N

How many computer lessons do you have in a week?

Every day of the week
More than once a week
Once a week

Not regular

an oo

8. Does the school provide Internet facilities?

a. Yes always
b. Sometimes
c. Never

9. Do you have accsee to computers outside the school? If Yes, where?
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At home, personal computer
Parents’ computer/s

Cyber cafe
Friends’ computer
Others. EXPlain...ccuu e eeeiieeieeeiee et e eeee e e e ve e e e e ee e e e e aeaaees

© a0 o

SECTION B: Attitude towards ICT

1. How often do you use computers to do schoolwork?
a. | use a computer often, both at home and at school.
b. | use a computer sometimes, mostly at home.
c. | use a computer sometimes, mostly at school.
d. I never or almost never use a computer.

2. How do you rate your knowledge and ability in using computers?
a. Very high.
b. High.
c. Moderate.
d. Low.
e. Very Low

3. Which choice below best describes your attitude toward computers?
a. | feel | do my best work on a computer.
b. | am comfortable using a computer.
c. Using computers does not appeal to me.
d. | am frequently frustrated when | use a computer.

4. How would you feel about taking the National Examinations on a computer?
a. It would be easier and more enjoyable than a paper and pencil test.

b. It would be about the same as taking a paper and pencil test.

c. It would be harder than taking a paper and pencil examination.

d. It would be more difficult at first, but would become easier as | get used to it.

5. Which format makes it easier to read the exam questions?
a. Paper and Pencil
b. Computer
c¢. No difference

6. Which format is easier to enter your answer choices?
a. Paper and Pencil
b. Computer

92



c. No difference

7. Which format allows a review of exam questions more easily (i.e., to move back and
forth among questions)?
a. Paper and Pencil
b. Computer
c. No difference

8. Which format requires the least amount of time to complete the exam?
a. Paper and Pencil

b. Computer
c. No difference

9. For which exam format is cheating less likely to occur?
a. Paper and Pencil

b. Computer
c. No difference

10. Which format is preferred for obtaining exam results?
a. Paper and Pencil
b. Computer

c¢. No difference

1. Which format would cause more stress during the exam?
a. Paper and Pencil
b.  Computer
C. No difference

Thank you for your participation in the exercise
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APPENDIX IV: OBSERVATION CHECKLIST

NAME OF SCHOOL: ....ccccooiiiiiiiiiiiiiec i

YES

NO

Does the school have a computer lab/s
Does the school have a computer instructor?

Were the computers a donation to the school?

[

[

Facilities

Is there adequate work space in the labs for all the students?

Are the computers connected to the internet?
Does the school have adequate Data back- up system?

Are there emergency exits, first aid facilities in case of accidents?

Is there adequate spacing in the lab for the computers and students?

Are there resource areas, printer / fax / photocopier

Does the school have generators in case power shortages?

N I I

N I I

Administrative information

Is there a Time table or schedule for the use of the computers for staff and

students?

Is there a security access: keys, security codes, ID badge for users?

Are the pupils’ allowed the use of the Internet and e-mail systems in the labs
Does the school send information to parents regarding ICT use in schools?
Does the school have filtering systems in place to prevent pupils from
accessing inappropriate materials?

Are there procedures in place for pupils to report accidental access to

inappropriate material?

Oyo/g|ogojol o

Oyo/g|ogojol o
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NAME OF SCHOOL: .....cccooiiiiiiiiiiiiiec i

- Does the school provide appropriate opportunities within a range of
curriculum areas to teach computers ?

- Does the school ensure that software and its windows operating are

updated?

- Are the pupils’ allowed the use of the Internet and e-mail systems in the labs

- Does the school send information to parents regarding ICT use in schools?

- Does the school have filtering systems in place to prevent pupils from
accessing inappropriate materials?

- Are there procedures in place for pupils to report accidental access to
inappropriate material?

- Does the school provide appropriate opportunities within a range of
curriculum areas to teach computers ?

- Does the school ensure that this software and its windows operating
systems are regularly updated?

- Has the school deployed an appropriate level of security on its networks to

ensure their reliability and prevent unauthorized access to systems and

data?

N I I A O I

N I I A O I

[

[
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APPENDIX V: Table 2.4: Enabling and Constraining features affecting ICT
implementation in Africa

FACTORS

ENABLING FEATURES

CONSTRAINING FEATURE

Policy framework ang
implementation plans

Most countries have developed, or a
in the process of developing, a road
map for the incorporation of ICT in
their education systems. some have
detailed implementation plans with
priorities and timetables and
measurable indicators in place.

r&he predominant focus is more o
the development of ICT
operational skills than on the
integration of ICT in
pedagogical practice.

Advocacy leadership

Progress in the development of

policies and implementation plans hasisionary and practical in

typically had champions for ICT in
education from various sources: the
office of the president, line ministers
and senior staff, and from civil sociel
such as women’s and country-based
school-net organizations.

Advocacy needs to be both

the sense of not raising
expectations beyond what is
possible in the near term.

y

Gender equity

A few policies promote gender equit
in terms access to ICT and the
development of ICT competencies.

y A larger number of policies do ng
consider gender equity issues at
and many implementation

strategies have not considered th
promotion of gender equity

Infrastructure and
access

Cyber cafés in urban areas provide
public access for those who can affg
to pay. access for secondary and
tertiary education institutions is
growing rapidly in urban areas
through wireless networks. Growth i
mobile phone technology is also
growing rapidly.

The major constraints are
rchconsistent or unavailable
supply of electricity, lack of ICT
equipment, overcrowding of
computer labs, and lack of
naffordable access to connectivity
with acceptable bandwidth.

Collaborating
mechanisms

Collaboration models are emerging ¢
national levels to involve stakeholde
in policy development and
implementation, to encourage
investment in ICT development, and
to share access to, and cost of,
network accessing.

afThe notion of international
rollaboration on matters of
content development, training,
support services, etc. is not yet
being explored aggressively.

Human resource
capacity

The need to train teachers in the use
ICT, to develop ICT user skills amon
education administrators, and a

capacity to provide local support for

» Ohe shortage of skills limits th

g%mplementation process.

ICT users is recognized in the policig

2S
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and plans.

Fiscal resources

Governments are starting to recogni
the need for investment and many n
have ICT-related line items in their
annual budgets.

v&he lack of resources is a seriou

a general dependence on donors
for the implementation of policy.

Learning content

Initiatives to develop on-line o
repositories of freely available
learning materials are becoming
commonplace in the global world of
education. These are likely to be
adopted on a regional basis in Africa

The lack of local digital content ig
a general problem. There is
currently substantial reliance on
content from the private sector.
There is a need to develop

The predominant use of English
the Internet is also constraining.

Sustainability

There are many examples of schooldVeeting the ongoing costs of

with ICT equipment and connectivity|
to the Internet developing services fq
the wider community on a cost-plus
basis in order to generate revenue.

maintaining equipment, staff
Ditraining, connectivity, content
materials acquisition, and
development and consumables is
major challenge. some
governments are allowing an ICT|
surcharge to be levied on studen
but that is discriminatory. Planne
need to improve their analysis of
the true cost of ownership of the
ICT models they adopt.

Attitudes Unlike many parts of the developed | Governments can encounter inte
world, staff and teachers appear to pbministerial jurisdiction issues
more welcoming of the prospect of | regarding the control and
ICT in education. management of ICT applications

Procurement While a few countries have

regulations modified their policies to eliminat

or reduce import duties on ICT
equipment and software, this has
yet to be adopted as widespread
practice. i.e.

Kenya has recently(2014) impos¢

olimitation in all countries. There is

materials in indigenous languages.

1°2)

D

n

5 a

s,
IS

r

(4]

D
o

duty on computer software.

African Tertiary Institutions Connectivity SurvexTICS) 2006 Report.
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