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AbstractAbstract
PracticalPractical workwork playsplays anan integralintegral rolerole inin thethe teachingteaching andand learninglearning ofof schoolschool sciencescience.. HoweverHowever therethere areare aa

numbernumber ofof shortcomingsshortcomings toto doingdoing practicalpractical workwork.. AmongAmong themthem isis thatthat theythey areare tootoo timetime consumingconsuming
withwith tootoo manymany thingsthings toto focusfocus thatthat thethe intendedintended goalsgoals ofof practicalpractical workwork isis diluteddiluted.. WeWe knowknow forfor
example,example, that,that, studentsstudents tendtend toto spendspend tootoo muchmuch timetime onon lowerlower levellevel taskstasks likelike recordingrecording datadata andand
drawingdrawing graphsgraphs thatthat theythey dodo notnot havehave adequateadequate timetime toto focusfocus onon makingmaking meaningmeaning fromfrom themthem.. TheThe
useuse ofof ICTICT hashas beenbeen suggestedsuggested toto addressaddress manymany ofof thesethese shortcomingsshortcomings.. AA numbernumber ofof toolstools areare
readilyreadily availableavailable andand theythey includeinclude microcomputermicrocomputer basedbased laboratorieslaboratories (MBL),(MBL), virtualvirtual laboratorieslaboratories andand
otherother interactiveinteractive simulationssimulations.. ThisThis studystudy exploredexplored howhow sciencescience teachersteachers andand teacherteacher educatorseducators
perceivedperceived thethe useuse ofof thethe traditionaltraditional apparatus,apparatus, MBL,MBL, virtualvirtual laboratorieslaboratories andand interactiveinteractive simulationssimulations toto
understandunderstand relationshipsrelationships regardingregarding simplesimple pendulumspendulums.. FourFour batchesbatches ofof teachersteachers andand teacherteacher

d td t ff thth SEAMEOSEAMEO bb t it i dd Af iAf i t it i hh tt d dtt d d thth iieducatorseducators fromfrom thethe SEAMEOSEAMEO membermember countriescountries andand AfricanAfrican countriescountries whowho attendedattended aa oneone monthmonth inin--
serviceservice coursecourse inin RECSAMRECSAM atat variousvarious timestimes duringduring 20062006--20072007 participatedparticipated inin thisthis studystudy.. MostMost ofof thethe
teachersteachers andand teacherteacher educatorseducators hadhad 1515 toto 2020 yearsyears ofof teachingteaching experienceexperience.. TheThe fourfour modesmodes ofof
experimentsexperiments togethertogether withwith threethree possiblepossible scenarioscenario ofof usageusage forfor eacheach modemode werewere demonstrateddemonstrated toto twotwo
ofof thethe groupsgroups.. DataData waswas collectedcollected throughthrough twotwo questionnaires,questionnaires, oneone measuringmeasuring theirtheir attitudeattitude towardstowards
ITIT andand thethe otherother theirtheir perceptionperception towardstowards thethe useuse ofof eacheach modemode inin thethe scenariosscenarios shownshown.. InterviewsInterviews
werewere conductedconducted withwith groupsgroups ofof participantsparticipants ofof twotwo otherother groupsgroups.. AllAll participantsparticipants showedshowed aa veryvery highhigh
positivepositive attitudeattitude towardstowards ITIT.. AlthoughAlthough thethe respondentsrespondents perceivedperceived allall thethe fourfour toolstools positively,positively, theythey
perceivedperceived thethe efficacyefficacy ofof traditionaltraditional experimentsexperiments andand MBLsMBLs moremore positivelypositively thanthan thethe otherother ICTICT basedbased
modesmodes.. InterviewInterview withwith participantsparticipants suggestedsuggested thatthat theythey holdhold deeplydeeply toto thethe ideaidea thatthat sciencescience isis
basicallybasically handshands--onon andand thatthat studentsstudents shouldshould alwaysalways bebe givengiven opportunitiesopportunities toto dodo handshands--onon workwork..
TheyThey areare willingwilling toto acceptaccept thethe ideaidea thatthat MBLsMBLs areare goodgood replacementsreplacements asas itit extendsextends handshands--onon workwork
butbut notnot virtualvirtual labslabs andand interactiveinteractive simulationssimulations.. However,However, theythey believedbelieved thatthat virtualvirtual labslabs andand otherother
interactiveinteractive simulationssimulations cancan fulfilfulfil enrichmentenrichment rolesroles.. ThisThis hashas implicationsimplications forfor thethe adoptionadoption ofof ICTICT byby
sciencescience teachersteachers asas trainingtraining needneed toto taketake intointo accountaccount thethe factfact thatthat teachersteachers holdhold deeplydeeply heldheld beliefsbeliefs
aboutabout howhow sciencescience shouldshould bebe taughttaught..

ICT Helps Improve LearningICT Helps Improve Learning

Generic level Generic level vsvs subject specific levelsubject specific level
ICT have +ICT have +veve impact on teaching and impact on teaching and 
learning in the classroomlearning in the classroom -- ImpaCT2 ImpaCT2 
survey (Harrison et al., 2002) survey (Harrison et al., 2002) 
At the subject level, ICT supports the At the subject level, ICT supports the 
development of science concepts (development of science concepts (NaklehNakleh
and and KrajcikKrajcik, 1994), 1994)
FriedlerFriedler and McFarlane (1997) found that and McFarlane (1997) found that 
that pupils’ ability to interpret data that pupils’ ability to interpret data 
improves with the use of data loggersimproves with the use of data loggers

ICT Helps Improve LearningICT Helps Improve Learning
DataData--loggers and simulation in practical loggers and simulation in practical 
work improve learning when used in work improve learning when used in 
appropriate waysappropriate ways -- Harlen (1999) in his Harlen (1999) in his 
review of literature review of literature 
Learning improvemnts when simulationsLearning improvemnts when simulationsLearning improvemnts when simulations Learning improvemnts when simulations 
are used, Cholmsky (2003)are used, Cholmsky (2003)
Barton (1997) argues that data logging Barton (1997) argues that data logging 
could change the nature of children’s could change the nature of children’s 
thinking in experimental work in sciencethinking in experimental work in science
Barton (2004) adds that data logging helps Barton (2004) adds that data logging helps 
pupils by reducing data collecting and pupils by reducing data collecting and 
processing timesprocessing times

ICT Tools for Learning ICT Tools for Learning 
Availably WidelyAvailably Widely

Commercial ones (e.g., Gizmos at Commercial ones (e.g., Gizmos at 
http://www.explorelearning.com)http://www.explorelearning.com)
many available for free to use online and many available for free to use online and 
freely downloadable for use offfreely downloadable for use off--line (e gline (e gfreely downloadable for use offfreely downloadable for use off line (e.g., line (e.g., 
http://www.skoool.co.ukhttp://www.skoool.co.uk), ), 
http://phet.colorado.edu/webhttp://phet.colorado.edu/web--
pages/index.html)pages/index.html)

Many Initiatives in Place to Many Initiatives in Place to 
Provide ICT Infrastructure in Provide ICT Infrastructure in 
SchoolsSchools

countries continually spending countries continually spending 
considerable amount of money considerable amount of money -- equip equip 
schools with ICT facilitiesschools with ICT facilitiesschools with ICT facilitiesschools with ICT facilities
E.g. Malaysia, Vietnam and Thailand have E.g. Malaysia, Vietnam and Thailand have 
their own ICT Master Plan which includes their own ICT Master Plan which includes 
provision for equipping schools with the provision for equipping schools with the 
necessary ICT infrastructurenecessary ICT infrastructure
Heavy investments on equipping teachers Heavy investments on equipping teachers 
with the necessary skills to effectively use with the necessary skills to effectively use 
ICT in the classroomICT in the classroom



7/10/2008 9:55 AM

2005 Microsoft Corporation. All rights reserved.
This presentation is for informational purposes only. Microsoft makes no warranties, express or implied, in this summary. 2

But yet..But yet..

A number of cases where teachers from A number of cases where teachers from 
schools with ICT facilities and reasonably schools with ICT facilities and reasonably 
tech savvy refused to use it regularly in the tech savvy refused to use it regularly in the 
classroomclassroom

Are teachers using ICT Are teachers using ICT 
regularly for instructional regularly for instructional 
purposes?purposes?

Cuban (2000) argues that very few Cuban (2000) argues that very few 
teachers are serious users of computers in teachers are serious users of computers in 
the classroomthe classroomthe classroomthe classroom
reasons are that teachers face intractable reasons are that teachers face intractable 
working conditions, external groups working conditions, external groups 
making constant demands on the teachers making constant demands on the teachers 
and technology being inherently unreliableand technology being inherently unreliable

Are teachers using ICT Are teachers using ICT 
regularly for instructional regularly for instructional 
purposes?purposes?

Becker (2001) reports that very few teachers Becker (2001) reports that very few teachers 
reported students using computers during class reported students using computers during class 
hours and provides reasons ranging too many hours and provides reasons ranging too many 
topics to teach (versus few topics to be covered topics to teach (versus few topics to be covered 
in depth) to lack of teacher expertise with in depth) to lack of teacher expertise with 
technologytechnology
Becker & Ravitze (2001) found that teachers with Becker & Ravitze (2001) found that teachers with 
reasonable expertise in using computers, when 5 reasonable expertise in using computers, when 5 
to 8 computers are available for use in the to 8 computers are available for use in the 
classroom, and where they believe strongly in a classroom, and where they believe strongly in a 
constructivist pedagogy tend to regularly use constructivist pedagogy tend to regularly use 
computers in the classroomcomputers in the classroom

Are teachers using ICT Are teachers using ICT 
regularly for instructional regularly for instructional 
purposes?purposes?

Teachers engaged with peers in Teachers engaged with peers in 
collaborative and leadership roles and who collaborative and leadership roles and who 
thus influence their peers more than mostthus influence their peers more than mostthus influence their peers more than most thus influence their peers more than most 
likely to have their students exploit likely to have their students exploit 
computer resources during classcomputer resources during class
Becta (2004) divides barriers/factors Becta (2004) divides barriers/factors 
leading to the effectiveness of classroom leading to the effectiveness of classroom 
use of ICT into teacheruse of ICT into teacher--level and schoollevel and school--
levellevel

Are teachers using ICT Are teachers using ICT 
regularly for instructional regularly for instructional 
purposes?purposes?

One major teacherOne major teacher--level barrier which has drawn level barrier which has drawn 
considerable attention is teacher belief (Ertmer, considerable attention is teacher belief (Ertmer, 
2006)2006)
For instance teachers whose beliefs support theFor instance teachers whose beliefs support theFor instance, teachers whose beliefs support the For instance, teachers whose beliefs support the 
view that ICT need to play an integral part in view that ICT need to play an integral part in 
classroom learning are likely to use ICT classroom learning are likely to use ICT 
powerfully in the classroompowerfully in the classroom
Baggott, McFarlane, John, and Brawn (2005) Baggott, McFarlane, John, and Brawn (2005) 
suggest that beliefs are difficult to change.  Any suggest that beliefs are difficult to change.  Any 
training on ICT integration should take into training on ICT integration should take into 
account the belief factor to ensure the likelihood account the belief factor to ensure the likelihood 
of the participants to practice what they learned of the participants to practice what they learned 
during trainingduring training

Purpose of StudyPurpose of Study
As part of its mandate in promoting science and As part of its mandate in promoting science and 
mathematics in the region, SEAMEO RECSAM mathematics in the region, SEAMEO RECSAM 
regularly conducts short courses on science and regularly conducts short courses on science and 
mathematics for the Southeast region and beyondmathematics for the Southeast region and beyond
These past few years has seen an increasingThese past few years has seen an increasingThese past few years has seen an increasing These past few years has seen an increasing 
demand for ICT integration in its coursesdemand for ICT integration in its courses
The courses offered are designed based on the The courses offered are designed based on the 
constructivist philosophy and teacher educators constructivist philosophy and teacher educators 
get to not only see the integration of ICT in the get to not only see the integration of ICT in the 
teaching of the courses but also ample teaching of the courses but also ample 
opportunities are provided for them to explore and opportunities are provided for them to explore and 
experience ICT on their ownexperience ICT on their own
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Purpose of StudyPurpose of Study

It is hoped that they will go back to their It is hoped that they will go back to their 
countries with very positive attitudes countries with very positive attitudes 
towards the use of ICT in the classroomtowards the use of ICT in the classroom
The major question to be answered is that The major question to be answered is that 
b h d f h h ’b h d f h h ’by the end of the course were teachers’ by the end of the course were teachers’ 
beliefs about ICT changed positively to beliefs about ICT changed positively to 
increase the likelihood of them using ICT in increase the likelihood of them using ICT in 
their classrooms?their classrooms?

Purpose of StudyPurpose of Study

Specifically:Specifically:
Do teacher educators have a positive attitude Do teacher educators have a positive attitude 
towards ICT at the end of the course?towards ICT at the end of the course?
Barring school level barriers to using ICT in Barring school level barriers to using ICT in 
th l (lik t ) h dth l (lik t ) h dthe classroom (like no computers), how do the classroom (like no computers), how do 
teacher educators perceive the use of ICT teacher educators perceive the use of ICT 
tools in practical work?tools in practical work?
What is the preferred choice of tool if all are What is the preferred choice of tool if all are 
readily available?readily available?

Methodology Methodology -- respondentsrespondents
Four batches of teachers and teacher educators from the Four batches of teachers and teacher educators from the 
SEAMEO member countries and African countries SEAMEO member countries and African countries 
participating in inparticipating in in--service courses on science at various service courses on science at various 
times during  2006times during  2006--20072007
Typically each batch about 20 with more than 15 years of Typically each batch about 20 with more than 15 years of 
teaching science and with at least a basic degree  teaching science and with at least a basic degree  
Prior to coming Prior to coming -- majority had no access to computersmajority had no access to computers
As part of the course As part of the course -- exposed formally to 8 hours of exposed formally to 8 hours of 

t lit ( ti PC d it lit ( ti PC d icomputer literacy (operating a PC, word processing, computer literacy (operating a PC, word processing, 
spreadsheet, presentation and Internet exploration).spreadsheet, presentation and Internet exploration).
access to at least two hours of individual use of the PC in access to at least two hours of individual use of the PC in 
evenings.  evenings.  
observed that they made full use of the opportunity observed that they made full use of the opportunity 
throughout the course.  throughout the course.  
During formal classes they had opportunity to see During formal classes they had opportunity to see 
facilitators integrating ICT into their teaching mainly facilitators integrating ICT into their teaching mainly 
through presentation tools as well as exercises which through presentation tools as well as exercises which 
involved the use of word processors to produce reports, involved the use of word processors to produce reports, 
presentation and exploration using the Internetpresentation and exploration using the Internet

MethodologyMethodology
End of course demonstrated for about an hour End of course demonstrated for about an hour 
the use of four different tools to help in the the use of four different tools to help in the 
teaching and learning of simple pendulums.teaching and learning of simple pendulums.
Simple pendulums because it is a common Simple pendulums because it is a common 
subject that all science students should be subject that all science students should be 
familiar with and that it is tenable to familiar with and that it is tenable to 
misconceptions especially regarding themisconceptions especially regarding themisconceptions especially regarding the misconceptions especially regarding the 
relationship of its period to mass or the swing relationship of its period to mass or the swing 
angle, even if one were to mentally imagine the angle, even if one were to mentally imagine the 
relationship.  relationship.  
confirmed among a large number of respondents confirmed among a large number of respondents 
who gave erroneous responses to the above two who gave erroneous responses to the above two 
relationships.  relationships.  
Another important reason was to create Another important reason was to create 
conditions that allowed respondents to focus on conditions that allowed respondents to focus on 
the potential of each tool.the potential of each tool.

MethodologyMethodology
The demonstrations for The demonstrations for 
about one hour consisted about one hour consisted 
of the followingof the following

Traditional pendulum and Traditional pendulum and 
stopwatchstopwatch
Traditional pendulum whenTraditional pendulum whenTraditional pendulum when Traditional pendulum when 
connected to data logging connected to data logging 
system (http://www.datasystem (http://www.data--
harvest.co.uk/index.html)harvest.co.uk/index.html)
Computer based simulation Computer based simulation 
using gizmos using gizmos 
(http://www.explorelearning.(http://www.explorelearning.
com)com)
Virtual pendulum Virtual pendulum 
(http://www.crocodile(http://www.crocodile--
clips.com/crocodile/physics)clips.com/crocodile/physics)

MethodologyMethodology
Each of the above experiments were Each of the above experiments were 
demonstrated in the context of three demonstrated in the context of three 
possible scenarios; possible scenarios; 

interactive demonstration by the facilitator,interactive demonstration by the facilitator,
procedural experiment with teacher facilitationprocedural experiment with teacher facilitationprocedural experiment with teacher facilitation procedural experiment with teacher facilitation 
& & 
open ended experiment with teacher open ended experiment with teacher 
facilitation.  facilitation.  

The term ‘teacher facilitation’ had to be The term ‘teacher facilitation’ had to be 
included in the explanation because the included in the explanation because the 
respondents were overtly concerned that respondents were overtly concerned that 
teacher presence in all modes of teacher presence in all modes of 
instruction is necessary and vital.instruction is necessary and vital.
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MethodologyMethodology

Before demonstration, Survey of Faculty Before demonstration, Survey of Faculty 
Attitude Toward Information Technology Attitude Toward Information Technology 
(Gilmore, 1998).  (Gilmore, 1998).  
After demonstration, a separate After demonstration, a separate 

i i d i i di i d i i dquestionnaire administered.  questionnaire administered.  
The core of the questionnaire consist of six The core of the questionnaire consist of six 
statements which required the respondents statements which required the respondents 
to respond to a 5 point Likert scale ranging to respond to a 5 point Likert scale ranging 
from strongly disagree to strongly agree.from strongly disagree to strongly agree.

MethodologyMethodology

The six statements:The six statements:
Highly engaging and motivating experience Highly engaging and motivating experience 
for students;for students;
Deeper understanding of concepts by Deeper understanding of concepts by 
t d tt d tstudents;students;

More time for student to focus on More time for student to focus on 
understanding concepts;understanding concepts;
Enable students to remember concepts Enable students to remember concepts 
longer;longer;
Most practical method;Most practical method;
Most pedagogically desirable;Most pedagogically desirable;

A number of participants more fluent in A number of participants more fluent in 
spoken English from the last two batches spoken English from the last two batches 
were asked to state their preference of tool were asked to state their preference of tool 
with reason(s)with reason(s)
I d t ll th d t t fI d t ll th d t t fIn order to allow the respondents to focus In order to allow the respondents to focus 
on teacher level rather than school level on teacher level rather than school level 
(e.g. lack of materials), they were asked to (e.g. lack of materials), they were asked to 
imagine a scenario where the laboratory imagine a scenario where the laboratory 
was fully equipped and technical support was fully equipped and technical support 
readily available, e.g. in RECSAM.readily available, e.g. in RECSAM.

Results Results –– FAIT scoresFAIT scores

The FAIT questionnaire consists of 68 The FAIT questionnaire consists of 68 
items categorized into five categories of items categorized into five categories of 
Enthusiasm, Anxiety, Productivity Enthusiasm, Anxiety, Productivity 
Improvement, Avoidance and Email Use Improvement, Avoidance and Email Use 
for Classroom Learningfor Classroom Learningfor Classroom Learning.  for Classroom Learning.  
Some of the items were worded negatively Some of the items were worded negatively 
and thus these scores adjusted so that a and thus these scores adjusted so that a 
score of 5 in the Likert scale can be score of 5 in the Likert scale can be 
interpreted in a positive sense as regards interpreted in a positive sense as regards 
to attitude towards IT.to attitude towards IT.

Survey of Faculty Attitude Toward Survey of Faculty Attitude Toward 
Information Technology (FAITv1.1Information Technology (FAITv1.1) for one ) for one 
batchbatch
Category N Mean Std

Deviatio
n

Enthusiasm 19 4.45 0.26

Anxiety 18 3 82 0 41Anxiety 18 3.82 0.41

Productivity 
Improvem
ent

17 3.84 0.28

Avoidance 19 4.12 0.71

Email Use for 
Classroom 
Learning

19 4.04 0.48
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Higher scores for the physical side rather Higher scores for the physical side rather 
than the virtual sidethan the virtual side
* shows significant difference* shows significant difference
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Interview FindingsInterview Findings

Given a choice Given a choice –– strong preference for strong preference for 
traditional toolstraditional tools
Reason Reason –– science is essentially handsscience is essentially hands--onon
MBL having very good potential but not MBL having very good potential but not g y g pg y g p
simulations and virtual laboratoriessimulations and virtual laboratories
Simulations and virtual laboratories can Simulations and virtual laboratories can 
play enrichment roles  play enrichment roles  

DiscussionDiscussion

positive attitude towards an experience the positive attitude towards an experience the 
tendency is for you to go for a repeat of tendency is for you to go for a repeat of 
that experiencethat experience
In the case of the 20 respondents, they In the case of the 20 respondents, they 
h d i i i d d IT b dh d i i i d d IT b dhad a positive attitude towards IT based on had a positive attitude towards IT based on 
the FAIT score.  the FAIT score.  
The chances are therefore great that they The chances are therefore great that they 
will perceive new IT based solutions in a will perceive new IT based solutions in a 
positive light.positive light.

DiscussionDiscussion
opposite seemed to opposite seemed to 
be true for these be true for these 
respondents.  respondents.  
In most cases they In most cases they 
perceived theperceived the
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DiscussionDiscussion

But further reflections suggest that the But further reflections suggest that the 
respondents did indeed perceive the respondents did indeed perceive the 
simulation experiment and the virtual simulation experiment and the virtual 
experiment in a positive light. It was just experiment in a positive light. It was just 
that traditional experiments and datathat traditional experiments and datathat traditional experiments and data that traditional experiments and data 
loggers were perceived at an even more loggers were perceived at an even more 
positive lightpositive light

DiscussionDiscussion––Why was this so?Why was this so?
One argument, Baggot et al. (2004) is that there One argument, Baggot et al. (2004) is that there 
is a subject subculture of secondary science as is a subject subculture of secondary science as 
seen through the eyes of individual teachers.  seen through the eyes of individual teachers.  
Goodson as found in Baggot et. al. (2004), Goodson as found in Baggot et. al. (2004), 
“subjects are well“subjects are well--established bodies of established bodies of 
knowledge and social practices that carry with knowledge and social practices that carry with 
them particular assumptions about ‘worthwhilethem particular assumptions about ‘worthwhilethem particular assumptions about ‘worthwhile them particular assumptions about ‘worthwhile 
knowledge’, ‘effective teaching’, ‘the good’ knowledge’, ‘effective teaching’, ‘the good’ 
student and ‘appropriate assessment’”.  student and ‘appropriate assessment’”.  
In that sense teachers already have a belief on In that sense teachers already have a belief on 
what constitute to be effective science practical. what constitute to be effective science practical. 
In this subculture, there is a tendency for In this subculture, there is a tendency for 
teachers to view science as a practical subject.teachers to view science as a practical subject.
Thus it is greatly possible that these experienced Thus it is greatly possible that these experienced 
teachers do not regard ‘virtual’ experiments as teachers do not regard ‘virtual’ experiments as 
highly as physical experimentshighly as physical experiments

DiscussionDiscussion
Another argument is that these teachers view the Another argument is that these teachers view the 
role of ICT as a functional tool.  In that case, data role of ICT as a functional tool.  In that case, data 
loggers, simulations and virtual experiments can loggers, simulations and virtual experiments can 
only play a supporting role when doing practical only play a supporting role when doing practical 
science.science.
One other plausible explanation that can be put One other plausible explanation that can be put 
forward is that the design of the demonstrationsforward is that the design of the demonstrationsforward is that the design of the demonstrations forward is that the design of the demonstrations 
are such that the content (simple pendulum) are such that the content (simple pendulum) 
could be learnt adequately without the need for could be learnt adequately without the need for 
use of innovative ICT tools like the data logger, use of innovative ICT tools like the data logger, 
simulations and the virtual experiment.  simulations and the virtual experiment.  
Experienced teachers have already through Experienced teachers have already through 
experience developed the most efficient way to experience developed the most efficient way to 
teach the curriculum using existing technologies.  teach the curriculum using existing technologies.  
Thus their perceptions toward traditional Thus their perceptions toward traditional 
experiments was more positive.experiments was more positive.
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DiscussionDiscussion

However there is a positive tone to the However there is a positive tone to the 
above argument.  Perhaps if the above argument.  Perhaps if the 
demonstrations were on a content which is demonstrations were on a content which is 
pedagogically dependent on the ICT pedagogically dependent on the ICT 
resource (Ruthven Hennessy & Brindlyresource (Ruthven Hennessy & Brindlyresource (Ruthven, Hennessy, & Brindly, resource (Ruthven, Hennessy, & Brindly, 
2004), that is, where the success of the 2004), that is, where the success of the 
learning is dependent on the nature of the learning is dependent on the nature of the 
ICT resource and its affordances the ICT resource and its affordances the 
participants would have been likelier to participants would have been likelier to 
have perceived it in a more positive light have perceived it in a more positive light 
(John, 2005). (John, 2005). 

ConclusionConclusion

Both school and teacher factors are Both school and teacher factors are 
responsible for teacher use of ICT in tresponsible for teacher use of ICT in t--ll
A positive attitude towards ICT does not A positive attitude towards ICT does not 
necessarily translate to a choice toward necessarily translate to a choice toward 
ICT i ll h i l dilICT i ll h i l dilICT especially when equivalent readily ICT especially when equivalent readily 
available physical materials are presentavailable physical materials are present

Thank YouThank You
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