
MODULE 8 
The use of technology 

Overview 

Technology i s considered toda y t o b e an essentia l too l i n everyday livin g 
and it s impac t i s increasingly bein g fel t i n the real m o f education . Whil e 
many person s -  educator s an d layme n alik e -  suppor t technologica l 
innovation i n the curriculum , technology i s often viewe d a s a panacea fo r 
the ill s o f th e system . This i s largely becaus e o f the dizzyin g pac e a t whic h 
newer an d mor e sophisticate d form s o f technology hav e been appearing , 
each a  little mor e comple x an d mor e difficul t t o understand . No t bein g abl e 
to comprehen d eac h device completely , man y peopl e ar e nevertheles s 
convinced tha t technolog y i s 'good ' fo r education . 

In this modul e th e technolog y issue , as i t applie s t o education , wil l b e 
demystified. Basi c informatio n wil l b e provide d tha t i s relevan t t o planner s i n 
education an d financ e abou t th e rang e an d possibilitie s o f existin g 
technologies, thei r relativ e cost s an d benefit s an d the appropriatenes s o f 
each fo r differen t contexts . Also relevan t t o th e topi c o f educationa l 
financing i s the potentia l o f technologies , especiall y th e newe r technologies , 
not onl y t o enhanc e educatio n bu t t o chang e it . 

Objectives 

By the en d o f thi s modul e th e participan t wil l b e abl e to : 

1. Defin e technology ; 

2. Identif y th e differen t kind s o f technolog y availabl e t o education ; 

3. Asses s the cost s an d benefit s associate d wit h eac h kin d o f educationa l 
technology; 

4. Evaluat e th e appropriatenes s o f differen t kind s o f educationa l 
technologies fo r differen t contexts ; 

5. Recognis e th e implication s o f technology i n changin g traditiona l notion s 
of education/schooling ; 

6. Summaris e th e meaning s o f th e man y technica l term s associate d wit h 
'new' technologies , include d i n the glossary . 
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Introduction 

Technology ca n b e simpl y define d a s a tool tha t ca n b e use d t o improv e th e 
level o f performanc e i n any activity . I n the cas e o f education , that activit y i s 
teaching, with th e hop e tha t increase d learnin g wil l tak e place . 

Technology ma y appea r i n the for m o f printe d texts , or technica l device s 
such a s overhead projectors . Th e organise d an d package d vie w o f th e 
teaching/learning even t int o objectives , activities an d evaluatio n usin g 
measurement instruments , base d o n theorie s whic h conceptualiz e learnin g i n 
terms o f input s an d output s i s another aspec t o f technolog y i n education . 
Distance educatio n i s a  technological endeavou r becaus e o f th e 
considerable know-ho w necessar y t o produc e an d delive r programmes . 
'New' technologie s refe r t o computer s linke d t o network s o f information . 

Planners i n Ministrie s o f Educatio n an d Financ e wil l nee d t o centr e thei r 
deliberations o n th e introductio n o f technologie s int o educatio n i n terms o f 
improving level s o f equity , efficienc y an d qualit y i n the system . I n the contex t 
of thei r situation , they wil l hav e to decid e whic h technologie s ar e associate d 
with mos t benefit s relativ e t o costs . On th e whole , technology i s an 
expensive innovatio n s o tha t the y mus t als o conside r th e possibilit y o f 
partnerships, i n payin g for desire d level s o f technolog y i n education . I f non-
traditional player s ar e bein g brough t int o th e field  o f education , then thei r 
roles an d tha t o f th e Ministrie s o f Educatio n an d Financ e nee d t o b e mad e 
explicit. 

Equity 

Technologies whic h ca n enabl e vas t audience s t o participat e i n education , 
i.e. distance educatio n modes , are often promote d fo r thos e countrie s wher e 
universal primar y an d secondar y educatio n hav e no t ye t bee n achieved . 
However, suc h technologies hav e bee n mor e eviden t a t th e tertiar y leve l t o 
date. They ar e especially relevan t t o peopl e hithert o exclude d fro m 
traditional face-to-fac e interactio n i n classrooms , suc h a s those livin g i n 
isolated areas ; those wh o ar e disabled i n some way ; busy , working people ; o r 
those wh o hav e dropped ou t o f educatio n an d woul d lik e to continu e a t 
their ow n pace . The potentia l o f distanc e educatio n technolog y goe s a  lon g 
way i n satisfyin g the criterio n o f equity . 

Efficiency 

One objectiv e o f nationa l government s i s to prepar e citizen s fo r th e worl d o f 
work throug h education . Globally , the fac e o f wor k i s changing rapidl y an d 
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to satisf y th e need s o f citizen s th e educatio n syste m shoul d provid e the m 
with th e mean s no t onl y t o becom e technologicall y literate , bu t als o wit h 
the competencie s necessar y fo r workin g i n a  technology-based environment . 
This largel y refer s t o th e 'new ' technologie s an d satisfie s a s well the need s 
of governments becaus e havin g many citizen s technologicall y educate d 
makes the countr y wel l poise d t o tak e advantag e o f opportunitie s t o shar e 
in movement s toward s globalisatio n an d becom e competitive . I f suc h 
investments i n education pa y of f i n terms o f nationa l development, then th e 
system wil l b e considered efficient . 

However, the situatio n differ s fro m countr y t o country . I t ma y b e tha t i n 
some countries planner s wil l hav e to confin e thei r attentio n t o th e provisio n 
of basi c education , perhaps throug h distanc e technologies . Makin g a 
sizeable thrus t int o 'new ' technologie s i n education ma y no t b e possibl e a t 
this time . I f the investment s i n educatio n pa y of f i n terms o f providin g 
universal primar y educatio n an d hig h graduation rates , then thi s educatio n 
system ca n b e considered t o b e efficient . 

Quali ty 

The developmen t o f educationa l technolog y i s often a  collaborative effor t 
between th e privat e secto r an d educatio n experts . The latte r includ e 
specialists i n writing, editing, subject areas , evaluation, graphics an d design , 
curriculum an d educationa l psychology . Considerabl e financia l outla y i s 
necessary t o develo p programme s an d tool s sensitiv e t o learne r needs . As a 
result th e technologie s hel p t o produc e material s o f a  high standar d capabl e 
of ensurin g learner s achiev e positiv e outcomes . This attribut e o f educationa l 
technology ca n increase th e level s o f qualit y i n the system . 

Once decisio n makers  deliberat e o n th e benefit s o f equity , efficiency an d 
quality accruin g from technologica l innovation , they the n nee d t o conside r 
the cos t structure s o f eac h kin d o f technolog y t o asses s their cost-benefi t 
ratios. Contextua l factor s ma y the n hel p t o indicat e wha t technolog y i s 
appropriate fo r tha t particula r country . 

W h o pays ? 

Since educationa l institution s provid e th e larges t marke t fo r educationa l 
technologies, governments ar e increasingl y enterin g int o partnership s wit h 
the corporat e secto r t o intensif y th e presenc e o f technolog y i n the forma l 
teaching/learning environment . I n this wa y they wil l b e bette r abl e t o 
provide fo r th e learnin g need s o f thei r citizens , and a t th e sam e time forg e 
profitable link s fo r busines s an d industr y wit h educatio n whil e addressin g 
the nationa l developmen t goal s o f th e country . 
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Increasingly a s well, governments ar e movin g away from bearin g muc h o f th e 
costs o f highe r educatio n an d allowin g thos e wh o benefi t fro m educatio n -
parents an d student s -  t o pa y a  larger shar e o f what i t cost s t o educat e 
them. Planner s nee d als o t o bea r i n min d tha t th e grea t flexibilit y o f learnin g 
brought abou t b y distanc e an d 'new ' technologie s enable s a  lo t o f peopl e t o 
become learner s outsid e o f th e traditiona l system . They wil l pa y mos t o f th e 
costs o f thei r ow n education . I t i s no t a  far cr y fro m thi s t o se e primar y an d 
secondary educatio n bein g transmitted b y non-traditiona l means , in the lon g 
run liftin g muc h o f th e financia l burde n fro m th e state . 

The expens e o f technolog y an d it s pivota l importanc e t o lif e toda y i s forcin g 
planners i n education an d financ e t o forg e link s an d collaborativ e structure s 
with man y differen t kind s o f organisation s tha t ca n bette r facilitat e th e 
increased presenc e o f technolog y i n education . This incursio n o f othe r 
groups an d interest s int o educatio n i s something tha t i s relativel y ne w t o 
traditional systems . I t demand s tha t Ministrie s o f Educatio n an d Financ e 
devise a  technology pla n fo r educatio n -  consistin g o f broa d polic y 
guidelines indicatin g thei r preference s fo r th e kind s o f technologie s t o b e 
adopted an d thei r visio n o f technolog y i n th e syste m a s the twenty-firs t 
century unfolds . Such a  plan wil l mak e decision maker s focu s o n wha t the y 
actually wan t technolog y t o accomplis h an d mov e them t o mor e consisten t 
positions, appropriate fo r th e particula r country . 

Issues i n th e financin g o f educatio n technologie s 

What i s the rang e o f technologie s availabl e t o education ? 

(i) Classroom-based 

The earlies t form s o f technolog y i n educatio n -  th e blackboard , chalk an d 
the printe d tex t -  ar e stil l wit h us . For mos t classrooms , especially i n 
countries o f th e developin g world , they continu e t o b e th e primar y tool s o f 
transmission. I n North America , Europe an d Australia , audio-visual aid s hav e 
also becom e commonplace . The y includ e radi o an d televisio n broadcasts , 
video presentations , transparencies an d overhea d projectors , an d slides . 

These technologie s ar e use d b y th e classroo m teache r t o bette r facilitat e 
delivery o f educationa l programmes . They provid e interestin g stimul i fo r 
learners wh o ten d t o b e mor e motivate d whe n a  variety o f resource s ar e 
used. Learnin g style s diffe r and , as a result , bette r outcome s ar e ensured b y 
teaching through multi-medi a technology . Ove r th e las t fe w decades , 
however, school s fro m th e primar y throug h t o th e tertiar y leve l i n 
industrialised countrie s hav e witnessed th e large-scal e installatio n o f 
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computers i n classrooms. They ar e typically use d a s tools i n dril l an d 
practice, in spellin g and arithmetic , i n solvin g equations, i n developin g 
graphic skill s and to becom e familia r an d adep t wit h 'new ' technologies , 
i.e. accessing the man y path s t o knowledg e ope n t o student s wh o becom e 
technologically literate . However , compute r us e i n school s tend s t o remai n 
orchestrated an d controlle d b y th e classroo m teacher . 

In classrooms throughou t Asia , Africa, Lati n America an d smal l islan d states , 
the provisio n an d us e of audio-visua l aid s ar e uneve n o r non-existent . Th e 
richer countrie s an d better-endowe d school s ma y hav e some o r al l o f thes e 
technologies, includin g computers . However , the mai n concer n i n developin g 
countries tend s t o b e no t th e deart h o f technolog y i n classrooms , bu t th e 
dearth o f schools . Involvemen t o f technolog y i n education i n man y part s o f 
the developin g world ma y focus mor e o n accessin g previousl y unreachabl e 
populations tha n o n upgradin g the qualit y o f transmissio n i n traditiona l 
classrooms. 

(ii) Educating  at  a  distance 

Distance educatio n refer s t o a  mode o f deliverin g a  course o f stud y i n 
which the majorit y o f communicatio n betwee n teacher s an d student s occur s 
non-contiguously, an d th e two-wa y communicatio n betwee n teacher s an d 
students necessar y fo r th e educatio n proces s i s technologically mediated . 
(Maxwell, 1995 , p.43 ) 

The earlies t for m o f distanc e educatio n i s more tha n a  century ol d -  th e 
familiar correspondenc e cours e -  transmitte d largel y throug h prin t materials . 
Today ther e i s a vast arra y o f differen t medi a an d combination s o f medi a 
used i n the deliver y o f distanc e educatio n -  a  checklist i s given i n Bo x 1 . 
The cas e o f th e Universit y o f th e Wes t Indie s i s highlighte d i n Bo x 2 , wher e 
distance educatio n i s based o n th e ol d correspondenc e cours e ide a o f prin t 
materials, bu t wit h tutorial s an d video-conferencin g built-in . Box 3  describe s 
Mexico's successfu l venture int o providin g educationa l televisio n course s 
combined wit h prin t material s an d community-base d teacher s a t th e 
secondary leve l . 

While readin g and reflectin g o n th e material s i n Boxe s 1 , 2 an d 3 , conside r 
the followin g questions : 

• Ho w familiar , a s a planner i n education o r finance , are you wit h th e arra y 
of technologie s liste d i n Bo x 1  ? 

• T o what exten t d o yo u conside r tha t a  sound understandin g o f thes e 
technologies enable s yo u t o d o you r job better ? 
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• I s there a  reliance o n informatio n fro m produc t developer s fo r 
technological innovatio n i n the educatio n system ? 

• Wha t i s the contex t o f plannin g i n your ministr y -  i s there a  clear-cu t 
policy o n technolog y i n education ? 

• Selec t a  technological innovatio n i n education i n the recen t pas t i n you r 
country. Conside r th e rational e fo r choosin g the specifi c mod e -  wer e th e 
arguments base d primaril y o n equity , efficienc y o r qualit y factors ? Wh o 
paid an d who benefitted ? 

Box 1 

List of Distance Deliver y System s 

Systems 

Print 

Audio 

Electronic graphic s 

Video 

Computer 

Source: Chen , 1997, p.3 5 

Media 

Print material s -
programmed instructio n 
guided lessons . 

Audio cassett e 
Radio broadcas t 

Audio teleconferencin g 

Electronic boar d 
Fax 

Instructional Televisio n 
Fixed Service (ITFS ) 
Interactive TV; Video 
Conferencing 

Video Tape 

Videodisc 

Computer-assisted 
instruction 
E-mail Conferencing 

Internet; WWW ; 
Digital vide o 
conferencing 

Delivery mode 

Mail 

Mail 

Radio transmissio n 

Operator-assisted 
Telephone line s 

Telephone line s 

Microwave 

Microwave; Cable; 
T-1 Line ; T-3 Line ; 
Fibre Optics; 
Satellite 

Mail 

Mail 

Mail 

Telephone line ; 
T-1 Line ; T-3 Une ; 
Fibre optics 

Telephone Lines ; 
T-1 Line ; T-3 Line ; 
Fibre optics 

171 



Some o f th e term s use d abov e refe r t o comple x an d specialise d form s o f 
technology. A s an aid t o understanding , a  glossary ha s bee n compile d an d i s 
to b e found a t th e en d o f th e module . I t wil l als o includ e othe r specialis t 
terms use d i n the modul e t o hel p th e reade r clarif y hi s o r he r understandin g 
of th e topic . 

Activity 1 

As an initial exercise  before studying how to cost  different forms of  technology: 

• Suggest  which of the technologies listed  above might  be cheapest when 
implementing distance education; 

• Describe  the factors that  would  cause a country to  choose other modes , 
besides the  cheapest, in  implementing distance education programmes. 

Box 2 

Print-driven Distanc e Educatio n Course s 

The University o f the Wes t Indie s has begun the proces s of becomin g a 
dual mode institution , i.e. courses wil l be offered bot h face-to-fac e o n 
the various campuses as well as by distance . Campuses are located i n 
Barbados (Cav e Hill) , Trinidad (St . Augustine) an d Jamaica (Mona) . The 
thrust i n distance education i s mainly aimed at learner s i n the non -
campus territories, although man y other type s o f learner s wil l find th e 
distance mod e convenien t 

Courses are to b e conveyed largel y b y prin t material s speciall y produce d 
by course development teams . The prin t material s consis t o f a  Study 
Guide which contains the course content an d assignments an d a Course 
Reader consisting of the assigned readings for th e course . Each studen t 
has the opportunity t o mee t with the Residen t Tutor i n his/her hom e 
territory fo r tutoria l purposes . Each semester, the Cours e Tutor from on e 
of the campuses , will give three two-hou r teletutorials . These can be bot h 
audio and video conferencing and are primarily fo r raisin g questions an d 
issues rather tha n for deliver y o f conten t 

In 199 S a  needs assessment was conducted t o establis h the leve l and 
types o f need for distanc e educatio n withi n the English-speakin g 
Caribbean. The study reveale d a strong demand fo r tertiar y leve l courses 
in al l territories, particularly a t the certificat e an d degree level . While 
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most reactions were cautious because the participants were unaccustome d 
to th e distance mod e i n learning, they sai d that the y woul d settl e for i t i f 
some face-to-face contac t coul d be included . Learning at a  distance was 
readily appreciate d fo r th e convenience i t afforde d the m i n remainin g 
employed while participating in tertiary leve l courses. 

Source: Adapted fro m UWI , 199 6 

Activity 2 

1. Suggest  reasons why the 'old'  correspondence  course idea is now 
considered inadequate for  the  transmission  of distance  education. 

2. What  do  you think  are  the  challenges  of developing print-based materials 
for distance  education courses? 

3. The  main  thrust  of  distance  education  technologies  in the  West  Indies has 
been at the  tertiary  level.  Consider why that is  so, especially when 
universal secondary education has  not  yet been  achieved. 

4. How  will  the philosophy of  educational  technologies  directed at  the 
secondary school learner differ  from that  developed  for learners  at  the 
tertiary level? 

Box 3 

Providing Secondary Educatio n through Television -  Telescundaria , 
Mexico 

One of the mos t successfu l and sustained distance educatio n effort s i n 
the world i s Mexico's well-known Telescundaria programme , initiated i n 
1968. Telescundaria i s now an important componen t o f Mexico' s 
educational system , providing access to qualit y secondar y educatio n t o 
690,000 student s throughou t rura l Mexico through a  combination o f 
television programming , books, and community-based teachers . It grow s 
at a  rate of almos t 2 0 pe r cen t annually . 

Mexico's satellit e capabilit y ha s made possible read y access to student s 
living in rural communities o f less than 2,500 , where access t o 
conventional secondar y educatio n i s particularly limited . Telescundaria 
today serve s students i n almost 12,00 0 schools . 
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In a landmark of international collaboration, Mexico's Ministry o f 
Education, its domestic satellite authority and several Central American 
nations agreed in 1996 t o use Mexico's Solidaridad Satellite for 
international utilisation of Telescundaria. Costa Ric a is the first to 
implement such plans. Mexico is making available an invaluable store of 
3,600 fifteen-minut e televisio n programmes and associated texts and 
teacher guides, which are being supplemented b y Costa Rica n 
programming. 

Telescundaria i s remarkable in its full institutionalisation within Mexico's 
Ministry of Education, its continued commitment to both growth and 
quality and the smooth co-ordination betwee n community teaching 
resources and nationally produced educational programming. Its new 
regional approach marks a breakthrough. By overcoming traditional 
resistance to the use of educational materials developed elsewhere and 
by combining those with local programming, the economies of scale 
inherent in educational broadcasting can be realised more fully. 

Source: Adapted from Block, 1998 , pp. 149-150 

Activity 3 

1. Refer  to Box 1.  Is the Telescundaria programme more likely to be ITFS or 
interactive TV? 

2. What  are the hallmarks of  excellent television programmes produced for 
distance education? 

3. Suggest  what may be the thinking behind the adoption of  radio and 
television in  Latin America as its main distance education modes,  rather 
than print-based materials or  computer networking technologies. 

4. Consider  the view that distance education technologies  try  to duplicate the 
classroom environment of a good teacher. 

5. Consider  also that  such technologies occur  on a continuum from the 'old' 
correspondence idea of  little interaction to  present multi-media systems 
designed to foster and simulate such interaction. 

6. Consider  the proposition that  all distance education modes examined  up 
to now are an attempt to duplicate the  classroom-based environment 
where there is  a  good teacher. 

7. Summarise  the advantages and disadvantages of  distance-based education 
and classroom-based education. 
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However, there ar e distance-education deliver y systems , based o n 'new ' 
technologies, which diffe r i n fundamenta l way s from traditiona l classroom -
based teaching . Such technologies ar e derived fro m computer s networke d t o 
interface wit h othe r device s an d informatio n system s tha t ar e generall y 
called Informatio n Technology . Bo x 5  describe s som e aspect s o f thi s lates t 
addition t o th e stor e o f distanc e deliver y system s an d Bo x 6  look s 
specifically a t a  major componen t o f informatio n base d technologie s -
the internet . 

Box 4 

Enter Informatio n Technolog y 

Compact discs and CD-Roms, micro-computer-based laboratories , the 
Internet, virtual reality , local and wide area networks , instructiona l 
software, Macs, PCs, laptops, notebooks, voice mail , e-mail, satellit e 
communication -  th e lis t o f 'hot ' technologie s availabl e for educatio n 
goes on and on. Can these technologies hel p the education strategis t 
face the challenge o f an education fo r al l in an age of globalisation ? 

'Information technology  is the fundamental underpinning  of the  science of 
structural re-engineering.  It  is  the force that  revolutionises  business, 
streamlines government and enables instant  communications  and the exchange 
of information among  people and institutions around  the world. But 
information technology  has not made  even its barest appearance in most 
public schools. Before we can get the  education revolution rolling, we  need to 
recognise that  our  public schools  are low-tech institutions in  a high-tech 
society. The  same changes that  have  brought cataclysmic change to every face 
of business can improve the way we teach students and teachers. And it  can 
also improve the efficiency and effectiveness of  how we run our schools'. 
(Gerstner, Jr., (1995), speech to th e U S National Governors ' Association ) 

Role of Information Technolog y 

1. Improvement  of  learning  and  instructions 
Technology ca n be very powerfu l as an instructional too l fo r basi c skills . 
It i s infinitely patien t wit h drill-and-practice . I t ca n store and retriev e 
immense databanks o f facts , sample problems , exercises and othe r 
curriculum resources . These are the areas in which the informatio n 
management technologie s ar e most valuabl e -  storing , processing and 
retrieving information. 

Technology ca n also be powerfu l i n driving new approaches t o learnin g 
that involv e more studen t interaction , more connections amon g schools , 
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more collaboration amon g teachers and students , more involvemen t o f 
teachers as facilitators an d more emphasis on the skill s of informatio n 
seeking and assessment, exploration o f open questions , problem-solving , 
critical thinking , design and construction o f new knowledge an d 
understandings. A key understanding is that thes e ne w approaches ar e 
quite different , with different objectives . 

2. Improvement  of  policy planning,  design  and data  management 
Education policy developmen t i s an intricate proces s tha t require s 
reliable and timely dat a that ar e policy-oriented an d user-friendly . Her e 
information ca n be valuable i n storing and analysing data on educatio n 
indicators, student assessment , physical and human educationa l 
infrastructure, cost an d finance. The technology ca n help not onl y i n 
diagnosis but , more importantly , i t ca n assist i n constructing scenario s 
around different intende d polic y option s to determin e requirement s an d 
consequences. Each scenario can then be systematicall y analyse d an d 
evaluated, not onl y i n terms o f it s educational desirabilit y bu t als o i n 
terms o f financial  affordability , feasibilit y an d sustainabilit y ove r a 
sufficient perio d o f time to sho w results . 

3. Support  of  educational  personnel 
Technology allow s teachers to overcom e the isolatio n the y experienc e i n 
their school s and provides them with continuous professiona l 
development. Connected to a n information infrastructure , teachers ca n 
communicate wit h othe r teachers and professionals an d can access data 
banks, libraries and other vas t stores of information . As technology i n the 
school allows teachers to perfor m traditiona l task s with a  speed and 
quality tha t wer e unattainable before , it wil l permi t bette r us e of thei r 
time no t onl y to teac h differently bu t als o to develo p professionally . 

4. Improvement  of  school  management 
The same elements o f computing and telecommunications equipmen t an d 
service that made businesses more efficient and cost-effective ca n be applied 
to school s and school systems to enable  principals an d superintendents t o 
streamline operations, monitor performanc e an d improve utilisation o f 
physical and human resources. Technology also has the potentia l to suppor t 
the managemen t o f complex, standards-related instructiona l processe s i n 
ways that hav e previously been achieved by only the most advanced schools 
and skilled teachers. It can also promote communication amon g schools, 
parents, central decision makers and businesses, fostering greater 
accountability, publi c suppor t an d connectivity wit h the marketplace . 

Source: Adapte d from Haddad , 1998 , pp. 23 -27 
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The vie w expresse d abov e i s that Informatio n Technolog y i s the inevitabl e 
tool fo r organisin g an d facilitatin g al l aspect s o f lif e i n the twenty-firs t 
century. It s advantage s fo r educatio n no t onl y encompas s ne w an d flexibl e 
ways o f learnin g a t a  distance, bu t als o see m invaluabl e t o polic y makers  i n 
ministries, as wel l a s to teacher s an d principal s i n thei r differen t pursuits . 
Given al l thes e uses , what rol e ca n polic y maker s giv e t o Informatio n 
Technology whe n the y ar e devising educationa l strategie s fo r smal l states ? 

Box 5 

How are Networks Use d for Education ? 

The concept o f Internet ' refer s to a  vast network o f interconnecte d 
computer network s that enable s computers o f al l platforms t o shar e 
services and communicate directly . The Interne t refer s to th e publi c 
network, while intranets are private networks , with gateways to th e 
Internet accessibl e onl y b y members o f that organisation . The Interne t i s 
a progeny o f the first  compute r networ k i n the world , the ARPANET, 
which was inspired b y the nee d to shar e resources, to facilitat e huma n 
communication an d interaction, and to augmen t huma n intellec t throug h 
distributed collaboration . This vision i s being fulfilled b y educationa l 
applications o f networking . 

The ARPANET began in 1969 , and electronic mai l over distribute d 
networks was invented in 1971 . Educational application s o f compute r 
networks followed almos t immediately . By the mid-1970s , academic s 
began to us e computer network s to augmen t educationa l activitie s i n 
their universit y classroom s and network learnin g began. 

An overview o f on-line educatio n an d training indicates tha t th e Interne t 
and intranets ca n be employed i n one o f 3  modes : adjunct mode , mixed 
mode and totally on-lin e mode . In adjunct mode,  networks are used t o 
enhance regula r classrooms and distance education . The majo r 
applications involv e enriching classroom activities b y using networks fo r 
class discussions; extending office hour s for Q&A ; assignmen t 
submissions; enabling class collaboration an d team projects ; enhancin g 
group knowledge , work, and analysis; and expanding access t o 
communities o f learners , practitioners, experts, and research resources . 
Networked classroom approache s (linkin g classes in different discipline s 
and/or countries) , TeleApprenticeship, Ask an Exper t and Electroni c Fiel d 
Trips are examples o f adjunct mod e applications . I n mixed mode, a 
significant portio n o f the educationa l activit y occurs on-line , while th e 
remainder occur s i n traditional mod e o f face-to-face classroom s o r 
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distance education . The applications includ e professiona l developmen t 
programmes, continuing education, training, credit courses , and labs . In 
totally on-line  mode,  al l education o r trainin g activity i s conducted on-line . 
Examples include on-line course s specia l interes t courses,and just-in-tim e 
training. 

Source: Adapted from Harasim , 1998 , pp. 184-85 

Summary 

This sectio n o f th e modul e ha s explored th e rang e o f technologie s availabl e 
to educatio n -  bot h classroom-base d an d a t a  distance. The nex t sectio n 
will dea l i n detai l wit h costs . 

The issue s raise d i n thi s sectio n concerned : 

• th e potentia l o f technolog y t o rais e the level s o f equity , efficiency an d 
quality i n the educatio n system ; 

• th e nee d fo r decisio n makers  t o becom e mor e knowledgeabl e abou t th e 
various option s i n educational technolog y an d t o hav e a t leas t a  general 
understanding o f the specialis t term s associate d wit h 'ne w technologies' ; 

• factor s relevan t t o th e choic e o f appropriat e technolog y fo r a  country o r 
region, for exampl e contextua l consideration s suc h as whether basi c 
literacy ha s already bee n establishe d o r whethe r prin t o r televisio n i s a 
better mediu m give n th e intende d audience ; 

• a n understandin g o f th e bul k o f distanc e educatio n technologie s a s 
striving to duplicat e th e learnin g environmen t o f classroom s -  th e mor e 
effective distanc e educatio n programme s involve d a  mix o f medi a mor e 
likely t o simulat e face-to-fac e interaction ; 

• th e potentia l o f 'new ' technologie s 

- t o transfor m educatio n b y providin g learner s wit h a  means o f becomin g 
independent o f formal , directed structure s (eithe r classroom s o r 
conventional distanc e educatio n media ) 

- t o b e applicabl e no t onl y t o learner s bu t als o t o teachers , principal s 
and polic y makers  a s a training an d informatio n managemen t too l 

- i n facilitating th e transitio n o f developin g countrie s toward s value s an d 
practices mor e clearl y aligne d t o th e globa l informatio n econom y 
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- a s a problem withi n th e contex t o f small , developing states ; 

• th e increasin g involvement o f partner s (busines s an d industr y a s well as 
loan agencies ) i n the provisio n o f educationa l technology , resultin g i n a 
reduction o f cost s t o th e government ; 

• th e nee d t o establis h a  technology pla n fo r educatio n a t th e polic y level . 

This sectio n ha s explored th e rang e o f technologie s availabl e t o educatio n -
both classroom-base d an d distance-based . The nex t sectio n wil l dea l i n 
detail wit h costs . 

The costin g o f educationa l technologie s 

Why cost? 

The arra y o f educationa l technologie s ha s the powe r t o beguile . 
Notwithstanding thi s apparen t allure , planners mus t engag e i n a  rigorou s 
cost analysi s o f th e propose d intervention . This i s imperative no t onl y 
because o f scarc e resources , bu t becaus e citizen s entrus t thei r monie s t o 
public official s t o b e spen t wisel y an d responsibly . Fo r example , there mus t 
be caution i n imitatin g the experienc e o f develope d countrie s wher e th e 
costs o f technolog y ar e lowe r an d s o the cos t pe r pupil , in terms o f averag e 
per capit a income , i s less of a  burden t o th e populatio n tha n i t i s i n 
developing countries . 

Lessons aboun d a s well i n the man y technologica l innovation s tha t hav e 
turned ou t t o b e white elephants . Take the cas e o f Trinida d an d Tobago . I n 
the 1970 s an d 1980 s larg e revenue s wer e earne d i n the petroleu m sector . 
Human capita l theor y urge d educationa l investmen t i n citizens a s being th e 
primary resourc e i n fostering nationa l development . Thi s thinkin g drov e a 
massive schoo l buildin g programme , o f junior secondar y school s an d senio r 
comprehensives, complete wit h a n extensiv e arra y o f curriculu m choice s fro m 
academic an d pre-technicia n t o industria l arts . The emphasi s wa s o n 
provision an d access , rather tha n qualit y an d efficiency . Today , these school s 
continue t o b e plague d b y a n image proble m -  spectacula r an d chroni c 
failure -  an d a n obsolete technical-vocationa l specialis t curriculu m fo r whic h 
much o f th e equipmen t lie s unuse d o r ha s broke n down . The hug e recurren t 
costs coul d no t b e sustaine d onc e oi l price s fell . 

Most o f th e recen t technologie s hav e bee n produce d i n the develope d 
world. A s third worl d peoples , we nee d t o b e abl e t o separat e th e hyp e o f 
the produc t developer s fro m th e utilitaria n thing s w e want t o kno w abou t 
the produc t an d wha t i t take s t o hav e the produc t wor k optimally . Cos t i s a 
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major facto r -  'upfron t costs' , 'hidden' costs , 'running ' costs , uni t costs . 
Engaging i n a  cost analysi s wil l clearl y demonstrat e th e likel y options . 

The uni t cos t tha t i s mos t ofte n use d i n analysing the economic s o f 
technological innovation , particularly o f distanc e technologies , i s the averag e 
cost pe r student . Thi s i s more relevan t fo r ou r purpose s tha n othe r uni t 
costs, such as the averag e tota l cos t pe r graduat e o r th e averag e cos t pe r 
teacher, becaus e wha t make s good economi c sens e i n supplyin g distanc e 
education i s the volum e o f student s i t serves . 

Not only  about  costs 

Costs b y themselve s ar e no t a  useful too l fo r analysis , even cos t pe r 
student. Cost s mus t b e kep t i n perspective , i.e . they mus t b e relate d t o th e 
goals o f th e educatio n system . To be o f valu e they mus t b e aligne d t o 
pedagogical criteri a conduciv e t o improvin g the outcome s o f th e system . I n 
other words , i f costs diffe r substantiall y betwee n tw o mode s o f technology , 
planners d o no t necessaril y hav e to op t fo r th e cheape r medium , but mus t 
also conside r th e capabilit y o f eac h i n achieving a range o f highe r orde r 
learning skills . Hence, planners i n bot h Ministrie s o f Educatio n an d Financ e 
need to hav e some in-dept h understandin g o f th e pedagogica l potentia l o f 
competing technologies a s well as of thei r relativ e costs . 

Technology and  traditional  schooling 

A critica l vie w o f the whol e questio n o f technology i n the curriculum , 
especially i n smal l state s where the resource s ma y b e particularl y difficul t t o 
come by , is that the y canno t affor d not  t o ge t involved . The traditiona l wa y 
of 'doing ' schoolin g demands a  heavy relianc e o n labou r intensiv e 
technologies, considered t o b e muc h to o expensiv e t o b e sustaine d eve n i n 
the shor t term . 

Teachers i n suc h environment s remai n centra l t o learning , and smal l 
countries continu e t o hav e to pa y ou t hug e sum s as recurrent expenditur e i n 
salaries an d benefits . When the y spea k o f improvin g the system , it i s 
envisaged largel y i n terms o f reducin g teacher-pupi l ratios , training teacher s 
and upgradin g thei r salarie s an d condition s o f wor k -  al l expensive options . 
If this visio n o f educatio n remain s unchanged , such state s wil l fin d 
themselves i n a  spiral o f escalatin g costs withou t muc h improvemen t i n 
quality. Investin g i n educationa l technologies , particularl y distanc e 
technology, base d o n rigorou s cos t analysis , becomes a  realisti c an d 
inevitable economi c decision . 
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Fixed and variable costs 

Fixed costs refe r t o th e investment s tha t mus t b e mad e initiall y t o mak e an 
innovation a  reality. I n the cas e of educationa l technology , thi s coul d b e th e 
purchase and/o r buildin g o f the necessar y infrastructure . Wher e computer s 
are bein g introduced , the fixe d cost s refe r t o th e purchas e o f hardware , th e 
writing o f softwar e packages , the installatio n o f peripherals , namel y printer s 
and scanners , as well a s the wirin g and surg e protector s tha t ma y b e 
necessary t o safeguar d a  reliable electricit y supply . I t als o refer s t o th e cost s 
inherent i n developing radi o an d television programmes , and th e writin g o f 
books o r othe r prin t materials . I f the technolog y i s to mak e a  significan t 
impact o n th e system , often trainin g ha s to b e institute d an d a  centra l 
mangement capacit y maintained . Fo r example, i f a  country decide s tha t 
schools mus t b e equippe d wit h television s an d vide o recorders , personne l 
have to b e trained t o maintai n an d operat e thi s equipmen t an d a  centra l 
organising bod y ha s to b e pu t i n plac e t o co-ordinat e th e managemen t o f 
this operation . 

Fixed costs , then, refe r generall y t o th e heav y initia l investment s mad e t o 
put th e for m o f educationa l technolog y i n plac e i n the firs t instance . I t i s 
considered 'fixed ' because it s componen t cost s ar e no t expecte d t o escalat e 
if it s user s increase . Fo r example , investments i n educationa l televisio n ofte n 
incur hig h fixe d cost s i n terms o f establishin g a  broadcast capacity , i n use r 
costs o f satellites , and payment s t o producer s an d thos e developin g th e 
actual programmes . I f 1 0 student s o r 500 0 student s ar e added t o th e 
audience, i t woul d hardl y affec t th e fixe d costs . 

Variable cost s ar e those cost s tha t ten d t o var y wit h additiona l users . I n 
producing distance-educatio n prin t materials , the fixe d cost s ar e those o f 
the cours e developmen t team , namely writers , editors , graphic artist s an d 
word processin g personnel . The variabl e cost s ar e those incurre d i n 
distributing material s t o additiona l student s an d wil l var y fro m yea r t o year . 
If more student s enrol , more material s wil l hav e to b e printed ; i f face-to-fac e 
tutorials ar e par t o f th e programme , mor e wil l hav e to b e scheduled , 
incurring cost s fo r teache r time ; i f teletutorials ar e structure d int o th e 
transmission o f th e cours e an d mor e student s com e o n stream , more centre s 
will hav e to b e built , as may b e the cas e i n outlyin g islands . 

Costs ca n b e precisel y worke d ou t (Bo x 6 ) an d compare d wit h eac h kin d o f 
technology, fo r exampl e classroom-base d a s opposed t o distanc e 
technologies (Bo x 7) . I t i s also possibl e t o compar e th e fixe d an d variabl e 
costs fo r eac h kin d o f distanc e technolog y (Bo x 8) . 
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Box 6 
The Basi c Cost Functio n 

The tota l costs of an enterprise ar e made up of both fixed and variable 
costs. Fixed costs do no t var y continuousl y i n relation to change s i n 
volume of activities , although they ma y change i f activities ar e ended o r 
if there are very significan t change s in volumes. Variable costs tend t o 
increase or decrease directly wit h fluctuations  i n the volume o f activity . 

The basic cost functio n fo r an y educationa l syste m is: 

where 

T =  tota l cos t 

S =  th e numbe r o f student s 

C =  th e courses which are being developed 

P =  th e number o f courses being presented to student s 

F = th e fixed cost o f the syste m (include s administrativ e cost s an d 
overheads) 

= th e direc t cos t pe r studen t 

ä =  th e direc t cos t o f developin g a course 
1 =  th e direc t course-related cos t o f presenting a course 

The tota l direc t cos t o f teaching students i s ,  the tota l direc t cos t o f 
courses in development i s Ca, and the tota l direc t cos t o f courses i n 
presentation i s P1. The variables fo r whic h volumes of activity ar e 
identified her e as being of significance are S, C and P. 

Source: Adapted from Rumble , 1988 , p.9 1 

Activity 4 

• In  distance education courses 
student-related costs? 

, enumerate at  least  four examples  of 

• Suggest  at  least  four examples  of  the direct course-related costs 
presenting a course. 

• Which  of the factors listed  in Box 6 affect  variable  costs? 

of 
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Box 7 
Costs and Classroom-based Technologie s 

Blackboards and  chalk 
What ar e their essentia l characteristics? They ar e cheap, readily available , 
portable, require nothin g from the surroundin g environment t o function , 
need almost n o maintenance , and can be mastered b y anyone wh o 
possesses basic literacy . And they ar e effective i n helping children lear n 
at al l educational level s -  primary , secondary , and post-secondary . That' s 
pretty good. These are the qualities we might expec t th e idea l 
educational technolog y t o have . Blackboards an d chalk i n fact constitut e 
a kind of benchmark . They hel p us see what question s t o as k when 
assessing educational technologies . And i t seem s fair t o as k how many o f 
those ne w technologies posses s al l -  o r eve n a few -  o f the qualitie s 
possessed by blackboard s and chalk . 

Source: Adapted from Puryear , 1998 , p.4 2 

Teachers 
In conventional teaching , the time o f teachers remain s the mos t 
important elemen t o f the costs . In most cases , it account s fo r mor e tha n 
half of tota l costs . In contrast, the fixed  cost s tend to b e modest : the use 
of the buildin g and equipment an d the relativel y rudimentar y preparatio n 
of teaching materials. Under thos e conditions , there ar e no significan t 
returns to scale . As long as there are enough student s t o fill  on e class, i t 
matters littl e whether the y numbe r a  dozen o r a  million. 

Source: Adapted from Castro , 1998 , p. 32 

Box 7  suggest s tha t no t onl y i s chalk an d blackboar d chea p an d versatile , 
but i t i s also effective i n teaching a t al l levels . 

Activity 5 
1. Do  you think  students and teachers would  agree? When decisions about 

technology in the classroom are to be  made, how much of an input do 
those at the  chalkface have? Are decisions based  only on costs and 
benefits as compiled by supervisors and  experts? 

2. Consider  that for  conventional  classrooms with  minimal technologies to 
deliver quality education,  there must be a highly trained, qualified  and 
motivated teaching force -  expensive  to  achieve and maintain (large 
variable costs). Is  this a viable proposition for  classrooms  in  the third 
world? 
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3. Technologies  cater to different  learning styles and  intelligences and  the 
materials are usually of a high quality. They are also expensive -  high  fixed 
costs. Is it feasible to increase  the presence of  technology  in classrooms in 
the third world? 

4. Discuss  whether  conventional classroom teaching continues to  be  viable in 
the third world. 

Box 8 

Costs and Distance Technologies 

With technology-intensive teaching , the fixe d costs predominat e an d th e 
variable costs are much lower . First o f all , the machine s mus t b e 
purchased. Computers cos t a t leas t three thousand dollars i f peripherals , 
rewiring and other technica l cost s are included. TV set s and VCRs and 
parabolic antenna s cos t les s than that , bu t stil l are far more expensiv e 
than an y other piece of equipment use d in traditional classrooms . When 
we consider the infrastructur e necessar y fo r broadcas t transmission s o f 
TV signals , the number s are not a t al l modest . Satellite receptio n require s 
additional equipment tha t remain s expensive despite pric e drops. By th e 
same token, software fo r computer s an d teaching materials for T V 
programmes are very expensive when they ar e good. 

Variable costs, however, tend to b e quite modes t wit h technology -
intensive teaching . The main component i s instructors o r othe r form s o f 
labour. The variable costs relate to th e conventiona l en d of new 
instructions -  namely , the teachers an d aides who use them. 

The implications o f this distribution o f costs could no t b e clearer. The 
use of new technologies i s associated with powerfu l economies o f scale . 
As noted, under conventiona l teacher-intensiv e technologie s pe r capit a 
costs tend to remain  the sam e or almos t th e sam e whether ther e are one 
hundred or one million students . In contrast, with new technologies, cos t 
depends on how many shar e the fixed costs o f preparatio n an d 
installation o f equipment . A T.V. programme suc h as Telecurso 2,000, * 
which cost clos e to $5 0 millio n to develop , will have a cost pe r studen t 
of $5,00 0 i f 1,00 0 student s atten d and $1 0 i f 5  millio n student s 
attend. The latte r figure i s not a n unreasonable predictio n fo r thi s 
programme during its lifetime. Educational softwar e which typically ma y 
cost $300,00 0 t o produc e i s usually sol d a t $2 0 o r $30 , due to th e 
huge scale of sales. 
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Therefore, i t i s the expecte d scal e of utilisatio n whic h shoul d determin e 
the mod e o f instruction . With fe w students , one hire s a teacher; wit h 
thousands o f students , technology-intensive alternative s ma y be less 
expensive. I t i s assumed tha t fo r ever y hou r o f classroom contact , a 
teacher ha s to inves t anothe r hou r o f preparation . For every hou r o f 
class, it take s five hours to prepar e written materials . But every hou r o f 
instruction usin g an interactive C D Ro m requires a t leas t 30 0 hour s o f 
preparation. Hence, in order t o justify th e us e of more comple x 
instructional technologies , i t i s necessary t o hav e a much broade r 
clientele. 

Source: Adapted fro m Castro , 1998 , pp. 32-33 

*Telecurso 2000 i s a distance education programme transmitted via TV and video 
cassettes in Brazil. It offers a basic curriculum to millions of young adult workers , 
plagued by illiteracy and incomplete schooling . Learning can be individual or as a 
group in a tele-classroom with an instructor or as informal mentoring in a learning 
facility equipped with TVs and VCRs. (Falcão, 1998 ) 

Checklist o f cost s fo r educationa l technologie s 

1. School-  or  classroom-based: 

Technology Fixe d costs Variable costs Recurrent costs 

Audio 

Visual 

Audio-visual 

Purchase of radios/tape 
recorders, cassettes; 
production of radio 
programmes; electrical 
capacity/batteries 

(i) Purchas e of slide 
and/or fil m stri p 
projectors; films/slides; 
screens; an electrical 
capacity 

(ii) Purchas e of 
overhead projectors ; 
transparencies; 
markers; screens; 
electrical capacit y 

Purchase of TV sets, 
VCRs and video 
cassettes; production 
of the programmes ; 
an electrical capacit y 

Almost nil . If student 
numbers rise , more 
radios can be 
purchased relativel y 
cheaply 

Almost nil . Only one 
of each kind of 
projector i n an A-V 
room may satisfy 
demand - o n a 
rotating class basis 
An additional OHP 
wheeled to classes 
may be desirable 

Almost nil . One TV 
and VCR in an A-V 
room wil l satisf y 
demand, on a 
rotating basis, even 
if numbers increase 

Electricity/batteries; 
audio cassettes 

Expanding stock of 
films/slides; 
transparencies; 
markers; electricity; 
equipment 
maintenance 

Expanding stock of 
videocassettes; 
electricity; equipmen t 
maintenance 

185 



Technology Fixe d costs Variabl e costs Recurren t costs 

Computers 
(¡) CA I -
computer 
aided 
instruction 

(ii) Mul t i -
media 
application 

(i) Purchas e o f 
hardware -  monitors , 
CPUs, diskettes , 
scanners, printers ; 
and, softwar e -
sometimes multipl e 
copies o f the sam e 
programme. Paper . 
Ink cartridges . An 
electrical capacity , 
surge protectors . A 
maintenance contrac t 

(ii) Al l the above 
costs plu s hardwar e -
CD-ROMs an d a multi-

More student s mea n 
more CPUs , monitors , 
diskettes, paper , 
ink, softwar e 

Two-thirds student s 
to on e computer i s 
workable, bu t a 1:1 
ratio i s desirabl e 

Addit ional mult i -
media kits . Networkin g 
capability an d client-

Upgrades o f softwar e 
and/or memor y capacity . 
Printing cartridges . 
Paper. Electricity . 

Renewal o f equipmen t 
maintenance contract s 

All the above 

media ki t i.e . speakers, 
headphones, multi-
media software, CDs 

(iii) Computers (iii ) Al l the above 
and Interne t plu s the installatio n 
access o f several telephone 

lines, server access 
charges and modems 

server configuration s 

It i s impractical fo r 
a whole class to b e on 
the Interne t at  th e 
same time, hence only 
2 - 4 telephon e line s 
may be installed 

All the above plus 
monthly serve r access 
and telephone charge s 

2. Distance  technologies: 

Technology 

Print 
materials 

(i) Corres -
pondence 
courses 

(ii) Prin t 
material 
with audi o 
video 
cassettes 

Fixed cost s 

Payments t o expert s 
for cours e development ; 
Printing an d distr ibut in g 
costs; a centra l 
management body . 
Possibly th e cheapest 
opt ion -  mus t prin t 
large volume s t o be 
cost-effective 

Costs a s above plus : 
an electrica l capacity ; 
the product io n o f audi o 
and vide o programmes ; 
the purchas e o f 
cassettes t o giv e 
or len d t o student s 

More costl y tha n (i ) 
but mor e interestin g 
materials 

Variable cost s 

Costs o f pr int in g 
and distr ibut ing ; 
wage bil l o f tu tor s 
and examiner s wil l 
rise i f numbers ris e 

Costs a s above -
reproducing and 
distr ibut ing the 
materials and 
payments t o tutor s 
will ris e i f number s 
rise 

Recurrent cost s 

Updates o f course s 
(possibly onc e ever y 
5 / 6 years) ; pr int ing , 
distr ibut ion costs ; paper ; 
wage bill ; warehousin g 

Costs a s above. Electricity . 
If student s borro w 
cassettes ther e wil l be 
administrative cost s i n 
tracking and storing 
the items ; i f they are 
given to , or bough t by , 
students ther e are 
replacement cost s 
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Technology Fixe d cost s Variabl e cost s Recurren t cost s 

(iii) Prin t 
material 
with face -
to-face 
and tele -
tutorials 
(audio/ 
video 
conferencing) 

Radio 
Interactive 
radio 
broadcasts 

As i n (i ) abov e -  cours e 
development; pr int in g 
and distr ibut ion ; 
and administrativ e 
costs plu s a n 
electrical capacity ; 
establishing bui ldings / 
learning centres ; 
purchase an d 
installation o f 
transmission equipment ; 
developing a  satellit e 
or terrestria l 
broadcasting capacity ; 
a telephon e 
bridge t o connec t 
many sites ; convener s 
- hig h qualit y 
speakerphones; an d 
maintenance contract s 
[Expensive -  hig h fixe d 
costs bu t hig h qualit y 
interaction betwee n 
students an d tutor s 
is possible ] 

Course developmen t 
costs -  bot h th e radi o 
programme an d prin t 
materials use d i n 
conjunction wit h th e 
broadcasts. A  radi o 
broadcast capacit y 
or purchas e o f airtim e 

[Radio airtim e i s 
relatively cheap . 
Print material s 
are t o b e use d 
during an d afte r th e 
daily broadcasts . 
Radios ar e regarde d 
as bein g ubiquit iou s 
- no t a  cost t o th e 
educational authority . 
A low-cos t mediu m 
to reac h larg e 
populations a t 
distance] 

If studen t number s 
rise ther e wil l b e 
increased cost s for : 
reproduction an d 
distr ibut ion o f material s 
and payment s t o 
tutors. Als o increase d 
building capacit y ma y 
be neede d 

Expensive -  hig h 
variable cost s becaus e 
as studen t number s 
grow s o to o d o th e 
numbers o f tutor s o r 
the number s o f hour s 
they hav e t o work . 
Tutor tim e i s expensiv e 

Updates; stock , pr int in g 
and distr ibut ion , wag e 
bill; maintenanc e o f 
buildings an d equipment ; 
telephone lin e an d 
electricity charge s 

Almost nil . Thi s 
medium tend s t o b e 
used widel y i n school s 
and thu s tu to r salaries / 
buildings/infrastructure 
are alread y accounte d 
for. 

If number s increase , 
costs wil l b e pr int in g 
and distr ibut io n o f 
materials. 

If use d fo r adul t 
learners an d remot e 
students, fre e 
community centre s 
and loca l volunteer s a s 
tutors ca n b e use d 

Updates. Electricit y 
charges/batteries. Cost s 
will depen d o n whethe r 
airtime i s purchase d fro m 
a commercia l provide r o r 
whether th e educationa l 
authori ty set s u p it s ow n 
broadcast capacity . I f th e 
former, the n cost s wil l b e 
mainly airtime . I f th e 
latter -  maintenanc e o f 
transmission an d studi o 
equipment an d th e salar y 
bill o f broadcas t worker s 
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Technology Fixe d costs Variabl e costs Recurren t cost s 

Television Cours e developmen t 
Interactive cost s fo r th e T V 
television programme s an d 
broadcasts accompanyin g 

print material s 
Costs fo r print in g 
and distr ibut in g 
materials. Purchas e 
of T V set s fo r thos e 
who hav e to us e 
a learnin g centre . 
An electrica l 
capacity. Purchas e 
of airtim e o r cost s 
in establishin g 
satellite link s an d 
transmission o f 
programmes. 
Maintenance 
contracts 

Almost nil . 
As abov e 

Although televisio n 
airtime i s expensive , 
programmes ca n b e 
beamed a t non-pea k 
hours. A n educatio n 
TV channe l coul d b e 
established. Fo r adul t 
learners, courses ca n 
be tape d vi a VCR s 
and playe d bac k late r 

Tele- Websit e construction, 
communications on-lin e course 
Computers developmen t costs . 
(i) Interne t Hardwar e :  computers 
and the an d peripherals (fo r 
World Wide exampl e modems) 
Web an d telephone lines. 

Server access charges. 
Buildings/study centre s 

If users increase more 
telephone line s wil l 
have to b e installed 

Updates. 
Printing and distributio n 
of materials . 
Electricity. Maintenance o f 
buildings and equipment . 
Satellite/cable o r airtim e 
transmission charges. 
Salary bil l for tutor s 
in the field and 
ancillary worker s 

Monthly electricity , server 
access and telephone 
charges. Maintenance o f 
buildings and equipment 

(¡i) E - mai l 
conferencing 

Audio 
Conferencing 

Video 
Conferencing 
(i) satellit e 

Computer 
infrastructure, 
modems, telephon e 
lines, serve r access , 
buildings 

Telephone syste m 
from poin t t o mult i -
point. Increase d lin e 
capacity, telephon e 
bridge syste m an d 
conveners. Buildings / 
study centres . 
Infrastructure 

Video productio n 
facilities; an uplin k t o 
a transponder ; satellit e 
dish t o receiv e signal s 
from transponde r (th e 
downlink). Buildings / 
study centres . 

As abov e 

Almost ni l tu to r costs . 
One telephon e lin e 
can transmi t t o man y 
learners a t on e sit e 

Tutor costs . Buildin g 
capacity. Usuall y i s 
one-way vide o an d 
two-way audi o vi a 
telephone becaus e 
of th e expens e o f 
transponder t im e 

As above 

Long distance telephon e 
charges. Wage bill . 
Electricity. Maintenance o f 
buildings and equipment 

Wage bill . Electricity . 
Telephone charges. 
Transponder tim e 
US$ 200-800/hr) . 
Maintenance o f building s 
and equipmen t 

Infrastructure 

188 



Technology Fixe d costs Variabl e costs Recurren t costs 

(ii) cabl e Cabl e company charge s Almos t ni l tutor costs . Transmissio n costs , wage 
for airtime . Video Feed-bac k via telephone bill , maintenance o f 
production facilities . costs . Feed-back via building s an d equipmen t 
Certain times are telephone , e-mail, 
cheap. Students coul d usuall y no t to th e 
video-tape session s cos t o f the educationa l 
and replay late r institutio n 

(in) compressed Vide o production Tuto r costs . Building Telephon e lin e charges . 
video i.e . facilities . Digita l capacity . Very expensive Othe r transmissio n 
two-way technolog y -  T1  o r -  ca n supplement costs . Maintenance o f 
audio and ISD N telephone othe r forms of distance building s an d equipment . 
visual lines . A codec t o education , e.g. to Wag e bil l 
communication transmi t an d provid e feedbac k 

receive compresse d 
signals. An Inverse 
Mux to allo w greate r 
bandwith. Buildings / 
study centre s 

Summary 

The firs t sectio n o f thi s modul e explore d th e rang e o f technologie s availabl e 
to education . The latte r par t o f th e modul e wa s devoted t o th e cost s 
involved i n technologica l innovatio n i n the curriculum . The mai n issue s raise d 
are summarised below : 

• th e structur e o f cost s fo r an y intervention , namely , fixed, variable an d 
recurrent costs ; 

• traditiona l teachin g a s having minima l fixe d cost s an d hig h variabl e cost s 
whereas technolog y intensiv e curricul a incurre d hig h fixed  cost s bu t ver y 
low variabl e costs ; 

• th e cost-effectivenes s potentia l o f technologica l innovatio n fo r larg e 
populations no t ye t havin g achieved universa l primar y an d secondar y 
education, and fo r tertiar y learner s wh o find  i t inconvenien t t o b e 
full-time students ; 

• no t onl y cost s ar e important , bu t th e pedagogica l valu e o f th e 
technology. Planner s hav e to as k themselves i f the introductio n o f an y 
technology wil l significantl y improv e learnin g outcomes ; 

• th e learnin g outcomes appropriat e fo r th e contex t wil l influenc e th e 
choice o f technology : 

- distanc e educatio n technologie s vi a th e mas s medi a see m to hav e ha d 
phenomenal succes s i n Lati n America wher e th e desire d outcome s 
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relate t o basi c literac y an d numerac y an d citizenshi p skills ; 

• tertiar y educatio n innovation s usin g distance technologie s see m to b e 
successful usin g prin t material s a s a base where th e desire d learnin g 
outcomes depen d o n a n already literat e population ; 

• th e infusio n o f mor e interactio n betwee n studen t an d tutor , reminiscen t 
of a  traditional classroom : 

- learners , even i n this highl y technologica l age , stil l lear n bes t i n socia l 
situations, fo r exampl e comin g together a t a  learning centr e fro m tim e 
to tim e t o interac t wit h th e tuto r an d othe r students , or , simulation o f 
such experiences ; 

- th e 'mix ' o f technologie s promote s interaction . Fo r example , prin t 
materials coul d b e delivered wit h interactiv e audi o an d video -
conferencing o r cassettes ; or televisio n an d radi o broadcast s coul d b e 
supplemented wit h prin t materials ; 

• th e cos t facto r o f developin g highl y interactiv e courses : 

- suc h course s cate r t o th e need s o f distan t learner s an d incu r hig h 
variable cost s i n terms o f tuto r time ; 

- th e les s interactive th e material s th e cheape r the y ar e to produc e bu t 
the les s interestin g the y ar e to th e learne r -  an d henc e o f les s 
pedagogical value ; 

- older , literat e learner s ma y b e successfu l wit h print-base d material s an d 
minimum interactio n wit h th e tutor , whil e younge r learner s an d adult s 
who hav e no t complete d thei r education , may  b e mor e motivate d usin g 
audio an d video technologie s an d accessin g tuto r hel p a t a  stud y 
centre; 

• th e issu e o f change , namely tha t traditiona l teache r cost s ar e hig h an d so , 
in a  context o f scarc e resources , there i s the likelihoo d o f increase d 
investment i n distance technologies , bu t thi s wil l ultimatel y transfor m th e 
face o f educatio n a s i t ha s bee n known : 

- ther e ma y b e a  reluctance o n th e par t o f planner s t o facto r i n t o thei r 
technology plan s innovation s tha t wil l b e a t odd s wit h traditiona l 
perceptions o f th e institutio n o f education ; 

- ther e i s the dange r tha t educatio n b y distance , offered a s an 
alternative t o face-to-fac e teaching , wil l b e perceive d a s inferio r an d 
that th e innovatio n ma y flounde r o n thi s perception ; 
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- thi s situatio n may  b e les s evident i n larg e developing countrie s 
where th e proble m o f acces s ha s i n the pas t denie d educatio n t o 
many; 

- i t ma y b e mor e likel y i n smal l state s where educatio n ha s bee n 
accessible i n the pas t bu t wher e toda y variabl e an d recurren t cost s ar e 
found t o b e increasingl y prohibitive ; 

• th e extraordinar y potentia l o f 'new ' technologie s t o chang e th e wa y 
children lear n an d a t th e sam e time prepar e the m t o functio n i n a 
technology-based society ; 

• th e dilemm a pose d t o developin g countrie s wit h a n obviou s an d urgen t 
need t o becom e mor e technologicall y literate , bu t plague d b y larg e 
numbers o f functionall y illiterat e citizens ; 

• th e compromis e ma y b e to inves t i n distance technologie s t o upgrad e th e 
capability o f al l citizens i n basi c educatio n befor e ther e i s widesprea d 
access t o informatio n technologies ; 

• however , planner s mus t b e awar e that i n suc h countrie s a  small , modern, 
urban secto r wil l develo p proficienc y i n the us e o f informatio n 
technologies, creatin g inequitie s i n the modernisatio n thrust . 

Wrap-up an d extende d reflectio n 

The flawed  logic  of  educational  technology 

When w e examine the ga p betwee n th e promise s o f technolog y i n educatio n 
and the reality , what w e find i s a lot o f wishfu l thinking . Advocates o f 
educational technolog y ar e almos t alway s optimisti c rationalist s -  peopl e 
who believ e tha t technolog y us e i s the logica l wa y t o produc e bette r 
instruction. 

Alas, the worl d i s no t rationa l an d logica l choice s ofte n far e poorly . Fo r 
example, technology ough t t o b e a  good wa y t o reduc e inequitie s betwee n 
the have s and have-nots . B y introducin g technolog y t o poo r area s (fo r 
example, inner cities , developing countries) , i t shoul d giv e peopl e i n thos e 
areas acces s t o th e sam e knowledg e an d skill s a s the well-off . Thi s i s a 
logical premis e an d on e tha t ha s bee n pu t int o practic e man y times . Bu t i t 
almost neve r work s well , because poo r area s lac k the suppor t o r 
infrastructure necessar y t o tak e advantag e o f th e technolog y o r an y 
outcomes tha t migh t deriv e fro m it . I n suc h a  situation, there ar e probabl y 
many mor e basi c aspect s (suc h a s a better overal l learnin g environment o r 
more relevan t curricula ) whic h woul d hav e greater valu e an d impact . Indeed , 
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in man y cases , the reason s fo r poo r learnin g ar e no t instructiona l an d 
amenable t o improvemen t vi a technology . Instead , they ar e socio-cultural , 
economic, political , or psychologica l i n natur e (definitel y no t rational) . W e 
persist i n trying to addres s thes e problem s throug h th e us e o f technolog y 
because i t i s the logica l thin g t o do . Technology ma y hav e a  role t o pla y (fo r 
example, teleconferences t o shar e ideas , databases t o provid e information , 
desktop publishing , etc.), bu t i t i s probably no t th e rea l solution . 

The fiel d an d practic e o f educationa l technolog y ha s bee n fa r to o insula r i n 
nature, and no t wel l connecte d o r integrate d wit h th e othe r factor s tha t 
affect education . I t ha s focused almos t exclusivel y o n instructiona l variable s 
to th e exclusio n o f al l the othe r organisational , social , political, and persona l 
considerations a t pla y i n a  given educationa l setting . We need t o appl y 
technology i n a  much broade r context , a s par t o f a  solution o r strateg y tha t 
addresses thes e othe r dimensions . W e nee d t o sto p thinkin g abou t learnin g 
in strictl y rationa l terms , bu t a s a socio-cultural phenomeno n subjec t t o 
various outsid e influences . Unti l w e can d o so , we should probabl y us e 
technology a s little a s possible -  i n fact , the les s the better . 

Kearsley, 1998 , p.5 0 
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Glossary 

Audio teleconferencin g 

Broadcast radio/televisio n 

Codec 

Computer conferencin g 

Digital vide o conferencin g 

Digital technolog y 

E-mail conferencin g 

Interactive radio/televisio n 

Internet 

Inverse mu x 

Two-way audi o communicatio n i n rea l tim e 
between on e poin t t o possibly , multi-points , 
using telephone line s 

One-way audio/vide o communicatio n fro m 
one poin t t o multi-point s 

Acronym fo r coder-decoder ; a  device tha t 
changes analogu e audi o o r vide o signal s 
into digita l forma t 

Computers networke d t o communicat e text , 
video an d audi o dat a wit h eac h othe r i n rea l 
time 

Two-way audi o an d vide o communicatio n i n 
real time betwee n on e poin t t o possibl y 
multi-points, usin g compressed digita l 
signals vi a digita l phon e line s 

The conversio n o f analogu e dat a int o digita l 
format reduce s th e bandwidt h neede d t o 
transmit audi o an d vide o dat a 

Two-way asynchronou s communicatio n 
(electronic mail ) fro m on e compute r t o 
another usin g the Interne t 

Communication tha t i s no t necessaril y two -
way o r synchronou s -  radi o an d T.V . 
programmes (an d prin t material s a s well) , 
produced i n a  learner centre d manner , wit h 
the us e o f supplementar y prin t o r cassettes , 
and wit h communicatio n betwee n learner s 
and tutor s 

An electroni c informatio n superhighwa y o f 
many compute r network s capabl e o f 
communicating wit h eac h othe r 

A device neede d i n compressed vide o 
transmission whic h ca n creat e greate r 
bandwidth fo r transmissio n 
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Microwave 

Modem 

T-1 lin e 

T-3 lin e 

Telecommunications 

Transponders 

Videodisc 

World wid e we b 

High frequenc y radi o waves , for point-to -
point transmissio n o f audi o an d vide o 
signals 

A device enablin g a  computer t o transmi t 
information vi a a  telephone lin e b y 
converting the compute r signal s t o audi o 
tones; i n thi s wa y computer s communicat e 
with eac h othe r 

A digita l telephon e line , from point-to-point , 
leased b y users , and use d a t ful l o r fractiona l 
bandwidth 

A digita l lease d telephone lin e tha t i s 
capable o f ver y fas t transmissio n o f ful l 
screen, motion vide o dat a 

The us e o f telephone line s to transmi t audi o 
and vide o dat a an d t o establis h 
communication betwee n computer s 

The devic e i n communication s satellite s 
which receive s signal s fro m th e groun d (th e 
uplink) an d transmit s i t bac k t o Eart h (th e 
downlink), user s pa y fo r transponde r tim e 

A disc o f pre-recorde d vide o dat a tha t i s 
played o n a  videodisc playe r connecte d t o a 
television scree n o r interface d wit h a 
computer 

An enormou s networ k o f informatio n site s 
linked vi a th e Interne t t o computer s a t an y 
place i n the world ; documents ar e code d i n 
hypertext forma t i.e . key words an d phrase s 
in the tex t ca n allo w th e use r immediat e 
access to relate d material s 
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