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VOORWOORD

Die Werkkomitee: Die rekenaar in onderwys en opleiding is een van n aantal

werkkomitees wat binne die RGN-onderwysnavorsingsprogram aangestel is om voort-
gesette navorsing oor die onderwys te doen, veral in die 1ig van diebevindings
en aanbevelings vervat in die RGN-onderwysverslag: Onderwysvoorsiening in

die RSA.

Hierdie Werkkomitee se besondere opdrag was om ondersoek in te stel na die
moontlike gebruike van die rekenaar in onderwys en opleiding. Ten einde
aan sy opdrag uitvoering te gee, is m aantal navorsingstemas geidentifiseer
en is projekkomitees aangestel om die navorsing te onderneem. Hierdie werk-
saamhede het uitgeloop op nege subversiae wat geintegreer is in m enkele
werkkomiteeverslag. W Aantal van die navorSIngsverslae wat v1r die werk-
komitee onderneem is, raak egter, sutke aktuele sake aan dat beslult is om
hierdie verslae as selfstandIgerpublﬁkas?es vry te stel ‘vir diegene wat in
die besonder belang by die inhoud daarvan het. Die volledige stel verslae
wat rondom die tema oor die rekenaar in onderwys en oplelding uitgereik
word, is dus soos volg:

o, -
sevante Bt T

. e . __. Tm- -:_ ) e "_,, -.\% A
Beel 1: Die rekenaar in onderwys en opleiding: bevnndlngs en aanbevelings

Deel 2: Die rekenaar in onderwys en opleiding: ondersteunende verg!gg.
{beperkte oplaag) © i
Deel 3: Spesifikasies vir mikrorekenaarstelsels in skole en ander onderwys-

inrigtings: riglyne vir gebruikers -

Deel 4: Spesifikasies en kriteria vir die ontwerp en evaluering van onder-
wysprogrammatuur: riglyne vir gebruikers ‘

Deel 5: Strategieg vir die invoer van rekenaarbewustheid en rekenaarge-
letterdheid

Die onderhawige verslag (deel 2) bevat die volledige verslae van elk van die
nege projekkomitees. Oie verslae is in hierdie publikasie opgeneem in die
taal waarin hulle oorspronklik geskryf is. Slegs w beperkte oplaag van
hierdie verslag word gedruk. Ten opsigte van elke verslag word die volle-
dige projekkomitee aangedui. Dank en waardering word weer eens betuig
teencor die vele persone en instansies wat n bydrae ge]ewer het tot die
navorsing.
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VOORSITTER: WERKKOMITEE: DIE REKENAAR IN ONDERWYS EN OPLEIDING
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*N OPNAME IN DIE GEBRUIK VAN DIE REKENAAR IN FORMELE ONDERWYS IN DIE RSA

VRAELYSTE ONTVANG VAN SKOLE
Lyste van adresse van skole wat oor rekenaars beskik, is ontvang van

Die Onderwysdepartement van Natal

Die Onderwysdepartement van Kaapland

Die Departement van Onderwys en Opleiding en
Die Departement van Nasionale Opvoeding

Soos ooreengekom op die vergadering van 28 Julie 1982 van die Werkkomitee,

het die Onderwysdepartemente van Transvaal en die Oranje-Vrystaat self

die benodigde inligting bekom. Die Transvaalse Onderwysdepartement het
vraelyste aan 70 skole gestuur en 54 terugontvang. Hierdie vraelyste is aan
die RGN oorhandig vir verwerking. Vraelyste is ook aan privaatskole gestuur.
Die Departement van Binnelandse Aangeleenthede het in m brief vermeld dat
skole onder hulle beheer nog nie rekenaars vir onderwysaktiwiteite gebruik nie.

In die vraelyste wat ontvang is, het 101 skole aangedui dat hulle rekenaars
gebruik. Agt van die privaatskole en m aantal provinsiale skole het aangedui
dat hulle in 1983 rekenaars in gebruik neem. Hiervolgens kan afgelei word
dat die getal skole wat vanjaar rekenaars gebruik beslis meer as 101 is.

Van die skole aan wie vraelyste gestuur is (privaatskole ingesluit), het ses
nie gereageer nie. Die getal vraelyste wat vir hierdie verslag verwerk is,
behoort dus redelik verteenwoordigend te wees van skole wat rekenaars gebruik
indien aanvaar word dat die adreslyste volledig is. Die projek is egter
bewus van instansies wat rekenaars besit, maar wat nie by die November 1982-
opname betrek is nie. Daar dien op gelet te word dat verhoudings relatief

is aangesien presiese getalle nie verkry kon word nie.



PERSENTASIE SKOLE WAT VAN REKENAARS GEBRUIK MAAK

Volgens die 1982-opname van die Sentrale Statistiekdiens is daar 2 480 Blanke
skole (primér en sekondér) in die RSA. Indien Blanke skole in berekening ge-
bring word, is die persentasie skole wat slegs oor die gebruik van rekenaars
beskik 4,07. Indien die tien primére skole verder buite rekening gelaat word,
is die persentasie sekondére skole 11,3 persent en behoort die syfer vergelyk
te word met die 57 persent sekondére skole in die VSA wat in 1980 oor rekenaars
beskik het. (Daar is 802 sekondére skole in die RSA).

VERSPREIDING VAN SKOLE MET REKENAARS

TABEL 1

VERSPREIDING VAN SKOLE VOLGENS DEPARTEMENTE

Departemente Frekwensie Persentasie
Natalse Onderwysdepartement 13 12,8
Kaapse Onderwysdepartement 21 26,7
Departement Nasionale Opvoeding 5 5,0
INasionate State 1 1,0
Transvaalse Onderwysdepartement 54 53,5
Vrystaatse Onderwysdepartement 1 1,0
TOTAAL 101 100,0

Uit tabel 1 kan afgelei word dat Transvaal, wat 240 provinsiale sekondére
skole het teenoor die 271 van Kaapland, twee keer soveel skole met rekenaar-
fasiliteite het as Kaapland. Die Natalse Onderwysdepartement het 13 rekenaar-
gebruikers uit n totaal van 73 skole. Die OVS het 88 sekondére skole. Die
aandag word weer eens daarop gevestig dat die syfers in tabel 1 slegs die
posisie in skole wat die vraelyste teruggestuur het, weerspiedl.



TABEL 2
VERDELING VAN SKOLE VOLGENS BEHEER

Soort inrigting Frekwensie Persentasie
Staat skool 78 77,2
Gesubsidieerde privaatskool 17 16,8
Pngesubsidieerde privaatskool 6 6,0
TOTAAL ' 101 _ 100,0

Volgens tabel 2 het 78 van die 672 staatskole rekenaarfasiliteite. Dit is n
persentasie van 11,6, Van die 130 privaatskole het 23 rekenaarfasiliteite,
dit wil sé&, 17,7 persent.

TABEL 3
VERDELING VOLGENS MEDIUM VAN ONDERRIG

hedium ) Frekwensie Persentasie
frikaans 32 31,6
ngels 60 59,4
frikaans en Engels : 9 9,0
TOTAAL 101 100,0

Uit tabel 3 kan afgelei word dat baie meer Engelstalige as Afrikaanstalige
Blanke skole oor rekenaarfasiliteite beskik. (Verhouding: Afrikaans 1 228,
Engels 725, A/E 527.)



4. INLIGTING OOR MIKROREKENAARS

4.1 Getal mikrorekenaars

Van die 101 skole maak 91 gebruik van mikrorekenaars. Die res maak gebruik
van fasiliteite wat  departement of m privaatmaatskappy beskikbaar stel.
Die Vicotopleidingskool gebruik w mikrorekenaar vir simulasieprogramme.
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Uit tabel 4 kan afgelei word dat meer as die helfte mikro's wat in skole ge-
bruik word Apples is. Dit is ook opvallend dat die fabrikant mikrorekenaars
wat die tweede meeste voorkeom hoofsaaklik in Transvaal voorkom. Naas die
Apple en die Commodore kom die Sinclair die meeste voor. Dit is ook interes-
sant dat die Apple verhoudinggewys die beste verteenwoordig is in Natal
(vergelyk tabel 1.) Die res van die mikrorekenaars wat onder "Ander" aan-
gedui is, is twee BBC'S, m Altos, drie Genie II's, drie Olivetti's, twee
Excidy Sorcerers, twee Superbrains, twee Newbrains, twee Wangs en n Saturn.
Daar i twee skole wat altesaam oor nege verskillende mikrorekenaars beskik,
een wat oor sewe beskik, een oor ses en twee oor vyf. Die meeste skole het
egter net een mikrorekenaar in hul besit.

TABEL 5
TIPE MIKROREKENAARS VOLGENS BEHEER VAN SKOOL

Soort inrigting Getal Apples Getal Commodores Ander TOTAAL
Staatskole 67 ' 17 22 . 106
Gesubsidieerde 23 - 2 14 39
privaatskole .

Ongesubsidieerde 12 4 8 24
privaatskole

TOTAAL 102 23 44 169

Volgens tabel 2 is die verhouding skole wat oor rekenaars beskik 78 staat-
skole, 17 gesubsidieerde privaatskole en 6 ongesubsidieerde privaatskole.

Daar is egter net 91 skole wat oor mikro's beskik. Uit tabel 5 kan afgelei
word dat die privaatskole oor baie meer Apples per skool beskik as die
staatskole. Ook wat die groottotale betref, kan afgelei word dat die
privaatskole oor baie meer mikrorekenaars beskik as die staatskole. (Deel

die getal skole wat oor rekenaars beskik in die getal mikrorekenaars).

By die groottotale is die goedkoop mikrorekenaar, die Sinclair, egter bygereken.

Dit is ook duidelik dat die Commodore hoofsaaklik in Transvaal aan staatskole.

verkoop is.



TABEL 6
“TIPE MIKROREKENAARS VOLGENS MEDIUM VAN ONDERRIG VAN SKOOL

Medium Getal Apples Getal Commodores Ander TOTAAL
Afrikaans. 1 ' 13 4 28
Engels 87 8 38 133
Afr/Eng ) 2 2 8
TOTAAL 102 . 23 44 169

4.2

4.3

Volgens tabel 3 is die verhouding skole wat oor rekenaars beskik: 32 Afri-
kaans, 60 Engels en 9 Engels en Afrikaans. Al hierdie skole beskik natuurlik
nie oor mikrorekenaars nie. Uit tabel 6 kan afgelei word dat ten minste

4 (32-28) Afrikaanse skole van m hoofraamstelsel of n minirekenaar gebruik
maak. Die syfer is in werklikheid groter. Dit is ook interessant dat
Afrikaanse skole meer van Commodore's gebruik maak as Apples en dat die
teenoorgestelde waar is van Engelse skole. Daar dien ook op gelet word dat
die 60 Engelse skole 133 mikrorekenaars in hulle besit het. Die feit dat
verhouding Afrikaans/Engels wat Apples betref + 1:8 is, terwyl die verhouding
wat ander rekenaars betref + 1:9 is, kan moontlik daarop dui dat Engelse
skole oor n groter verskeidenheid mikrorekenaars beskik as Afrikaanse skole.

Netwerkstelsels in skole

Daar is net een skool wat van h mikrorekenaar-netwerkstelsel gebruik maak.
Hierdie skool het twaalf eindpunte wat aan die mikro gekoppel is.

Rekenaartale beskikbaar op mikrorekenaars

Al die skole wat oor mikrorekenaars beskik, maak -gebruik van Basic. Daar is
22 skole van die 91 wat benewens Basic ook van ander tale gebruik maak.
Ander tale wat gebruik word, is Fortran, Cobol, Pascal, Samos, PCos, Pilot
Integer, Forth en Assembler. Negentien skole maak naas Basic gebruik van
Fortran en Pascal, terwyl Fortran naas Basic die mees gebruikte taal is

(22 skole). '



4.4 Probleme met mikrorekenaars

TABEL 7

PROBLEME WAT SKOLE MET MIKROREKENAARS ONDERVIND

Problenme Frekwensie Persentasie
Geheue te klein’ 10 7,0
Diens swak 15 10,6
Toepassingsprogrammatuur min K]l 21,8
Toepassingsprogrammatuur onbeskikbaar 20 14,1
Toepassingsprogrammatuur swak 17 12,0
Ander rede 15. 10,6
Geen - rekenaar voldoen 34 23,9
TOTAAL 142 100,0

Die responsies in tabel 7 is meer as die totale skole wat mikro's gebruik
ondat meer as een probleem aangedui kon word. Uit tabel 7 kan afgelei word
dat die grootste probleem te min toepassingsprogrammatuur in die skool is.
Tegelyk moet afgelei word dat daar meer responsies is wat aandui dat die
rekenaar aan die skool se behoeftes voldoen as wat die responsies is wat
aandui dat die toepassingsprogrammatuur te min is. Dit is egter waarskynlik
dat die 23,9 persent wat sé die mikro voldoen aan hul béhoeftes, tevrede is
met hul mikrorekenaars en nie probleme aangedui het nie. Hieruit sou moont-
1ik afgelei kon word dat 76 persent ontevrede is. Volgens die vraelyste wat
terugontvang is, is hierdie vraag egter nie deur al die skole wat ocor mikro-
rekenaars beskik, beantwoord nie. '

Die tweede grootste probleem is dat toepassingsprogrammatuur nie beskikbaar

is nie, dit wil sé dat daar nie genoeg is om aan te koop nie. Die derde
grootste probleem is dat die toepassingsprogrammatuur van n swak gehalte is.

Hierdie probleem kan verband hou met die vorige twee. Onder “Ander“ probleme
is die volgende ook aangedui:



“Te min mikrorekenaars".

“Toepassingsprogrammatuur is te duur".

“Foute in programme deur verskaffer voorsien".

"Software often not related to syllabus".

"Voltage fluctuationsand power interruptions”.

"Commercial operation sales orientated, not user need orientated”.

Die res van die probleme wat aangedui is, dui meer op partikuliere behoeftes.
INLIGTING OOR HOOFRAAMSTELSELS

Van die 101 skole wat oor rekenaars beskik of rekenaarfasiliteite het, maak
10 gebruik van n hoofraamstelsel. Agt van die 10% skole het toegang tot ter-
minale. Drie skole in Kaapstad het onderskeidelik vier, vyf en ses terminale
tot hul beskikking en vyf skole van Transvaal maak gebruik van terminale wat
aan n hoofraamstelsel gekoppel is.

Die fabrikaat hoofraamstelsel waartoe die skole toegang het, bestaan uit ses
Burroughs, twee Univac en twee IBM-masjiene. Die rekenaartale wat gebruik word,
is Fortran, Cobol en APL.

INLIGTING OOR MINIREKENAARS
Net een skool wat onder die Departement van Nasionale Opvoeding val, maak ook

van n minirekenaar gebruik. Die betrokke skool is n vlcotopleidingskool en
beskik ook oor minirekenaars.



7. DIE DOEL MET EN GEBRUIK VAN REKENAARS

TABEL 8
DIE DOEL MET DIE AANKOOP VAN DIE REKENAARS OF AANSKAFFING VAN TERMINALE

Doel Frekwensie Persentasie
Administratief 76 32,2
ROO 36 15,3
RBO 6 2,5
Rekenaargeletterdheid 44 18,6
Onderrig rekenaarstudies 29 12,3
Onderrig hoogbegaafdes 25 10,6
Onderrig gestremdes 8 3.4
Ander 12 5,1
TOTAAL 236 - 100,0

Uit tabel 8 kan afgelei word dat die belangrikste doel met die aankoop van die
rekenaar of die gebruik van terminale, administratief van aard is. Rekenaar-
geletterdheid is die tweede belangrikste doel en rekenaarondersteunde onderrig
(ROO) en rekenaarbeheerde onderrig (RBO) is gesamentlik die derde belangrikste
doel. Onder Ander is hoofsaaklik speletjies vir die gemeenskap en kinders
aangedui. ‘

TABEL 9
DIE BELANGRIKSTE GEBRUIK VAN DIE REKENAAR

Gebruike Frekwensie Persentasie
Administratief " 36,1

ROO - 24 12,2

RBO 3 ’ 1,5
Rekenaargeletterdheid 44 . 20,8
Onderrig rekenaarstudies 23 11,7
Onderrig hoogbegaafdes 17. 8,6
Onderrig gestremdes 5. 2,5

Ander 13 6,6
TOTAAL 197 100,0




Volgens tabel 9 is die belangrikste gebruik van die rekenaars waaroor die skole tans
beskik of waartoe hulle toegang het, van administratiewe aard. Die bybring van reke-
naargeletterdheid of -bewustheid, is die tweede meeste aangedui. In die derde plek
is rekenaarondersteunde onderrig (R00) en rekenaarbeheerde onderrig (RBO) gesamentlik
die meeste aangedui. Dit is opvallend dat die persentasie wat administratief as doel
aangedui het 32,2 is, terwyl die werklike gebruik by administratief 36,1 persent is.
Die teenoorgestelde verskynsel openbaar hom wat rekenaarondersteunde onderrig (R00)
betref. Onder Ander is hoofsaaklik speletjies en remedi¥rende oefeninge aangedui.

DIE VAKKE WAT MET BEHULP VAN 'N REKENAAR AANGEBIED WORD
Relatief min skole, 27 in totaal, maak van rekenaarondersteunde of rekenaarbeheerde
onderrig gebruik. Uit m totaal van 101 skole is dit ongeveer een kwart.

TABEL 10
GETAL SKOLE WAT VAKKE YOLGENS STANDERDGROEPE MET BEHULP VAN DIE REKENAAR AANBIED

Vakke Rekenaarondersteunde onderrig | Rekenaarbeheerde onderrig Totaal
Gr.1-St.1 St.2-4 St.5-7 St.8-10} Gr.1-St.1 St.2-4 St.5-7 St.8-10

Engels 2 3 6 i 3 3 1 19

Afrikaans. 1 2

Wiskunde 2 6 19 9 2 38

Wetenskap 2 3 5

Biologie 3

Natuur- &

Skeikunde 9

Ander 3 3

TOTAAL 4 12 2 B 3 5 1 82

Volgens tabel 10 is standerds 5 tot 7 die standerds waar die rekenaar die meeste ge-
bruik word. Wiskunde is by verreweg die gewildste vak vir rekenaarondersteunde on-
derrig. Rekenaarondersteunde onderrig kry baie meer aftrek as rekenaarbeheerde onder-
rig, volgens die tabel. Verdere vakke wat genoem is, is Aardrykskunde vir standerds
5-7, Blologie vir standerds 5-7, Tik vir standerds 8-10 en Frans vir standerds 5-7.
Rekenaarstudies en Metaalwerk vir standerds 9 en 10 is ook deur enkele skole genocem.
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9. OPLEIDING VAN ONDERWYSERS
9.1 Opleiding van personeel in verskillende gebruike van die rekenaar
Op die vraag of die rekenaar ook benut word vir die opleiding van personeel’
in die verskillende gebruike van die rekenaar, het 25 skole bevestigend ge-
antwoord. Hierdie syfer verteenwoordig ongeveer W kwart van die rekenaar-
gebruikers. '
9.2 Metodes om onderwysers rekenaarbewus te maak
TABEL 11
WATTER METODES WORD GEBRUIK OM ONDERWYSERS REKENAARBEWUS TE MAAK
Hetodes Frekwensie Persentasie
Kursusse '10 33,3 .
Demonstrasies 13 43,3
Selfstudie 7 23,4
TOTAAL 30 100,0
Uit tabel 11 kan afgelei word dat sommige skole van meer as een metode
gebruik maak, aangesien daar net 25 skole is wat hul personeel van die rekenaar
bewus maak. Die mees gesogte metode is demonstrasies.
9.3 Behoefte aan indiensopleiding

van die 101 skole wat van rekenaars gebruik maak, het 49 aangedui dat by die
skool m behoefte aan indiensopleiding van personeel ten opsigte van die
rekenaar bestaan. Dit wil sé byna die helfte van die skole het n behoefte
daaraan.
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10. TOEPASSINGSPROGRAMMATUUR

10.1 Qorsprong van toepassingsprogrammatuur

TABEL 12

OORSPRONG VAN TOEPASSINGSPROGRAMMATUUR
Oorsprong Staatskole Gesub, privaat Ongesub. privaat | Totaal
Buiteland 25 1] 4 40
RSA 34 10 48
Self ontwikkel 24 8 38
TOTAAL 83 29 14 126

Volgens tabel 12 is die meeste toepassingsprogrammatuur in die Republiek van
Suid-Afrika ontwikkel, terwyl die tweede meeste van die buiteland afkomstig
is. In werklikheid is die toepassingsprogrammatuur van staatskole hoof-
saaklik in die RSA ontwikkel, terwyl die verdeling by privaatskole, naamlik
15, 14, 14, baie meer eweredig is. Privaatskole bestaan uit gesubsidieerde
en ongesubsidieerde skole gesamentlik.

10.2 Oorsprong van toepassingsprogrammatuur wat in die RSA cntwikkel is
TABEL 13
OORSPRONG VAN TOEPASSINGSPROGRAMMATUUR WAT IN DIE RSA ONTWIKKEL IS
Oorsprong Frekwensie Persentasie
Private firma 33 45,8
Ander skool ] 6 8,3
Onderwysinrigting 12 16,7
Private persoon 21 29,2
TOTAAL 12 100,0

Uit tabel 13 kan afgelei word dat die grootste persentasie toepassings-
programmatuur ontwikkel is deur private firmas.
ontwikkel deur % private persoon.

Die tweede meeste is



10.3 Instansie en land van herkoms van toepassingsprogrammatuur wat in die

buiteland ontwikkel is

Die meeste toepassingsprogrammatuur wat van die buiteland afkomstig is, is
van die VSA bestel. Enkele skole het egter ook van die Verenigde Koninkryk
bestel. Baie skole het slegs met "Apple Software" geantwoord.

Software Publishing Corporation 3 skole
VSA ’ :
McGraw-Hil1 and Apple Distributers 1 skool
VSA

Muze 4 skole
VSA .
Apple Schools Council Project 4 skole
VSA. VK

Schiumberger Electronics Ltd 1 skool
Engeland

Atari 1 skool
VSA

Heinemann Books 1 skool .
VK

Educational Activities Inc. 1 skool
VSA

Sinclair 1 skool
Brittanje

Acomsoft 1 skool
VK

P.F.S; Super Text; Forum letter; Address Book 1 skool
VSA .
Apple Organization , 1 skool
VSA

Visicalc; PFS; Easidraw; Applewriter . 1 skool
VSA

Apple Milliken : 1 skool
VSA :
Computer Station; Microsoft; Chelsea College; Apple Ed. 1 skool
Foundation

VSA en VK

Tandy - Micro Soft _ 2 skole
tduware Cor. Creative Computing; MECC; Cambridgeshire 1 skool
Software

VSA en VK



10.4 Modi wat deur toepassingsprogrammatuur gedek word

TABEL 14

MODI VIR REKENAARONDERSTEUNDE ONDERRIG WAT DEUR TOEPASSINGSPROGRAMMATUUR

GEDEK WORD VOLGENS BEHEER

Modus Staatskool Gesubsidieerd 0n9esubsidieerd Totaal
privaat privaat
Indrilmodus 13 4 3 20
Aanbieding 2 7 2 1
Simulasie & spel | 13 4 3 20
Probleem oplos 7 1 3 it
Ander 0 0 1 1
TOTAAL 35 16 12 63

Uit die totale van tabel 14 kan afgelei word dat die indrilmodus en simula-

sie en spel die gewildste modi is.

Indien na die syfers van die privaat-

skole afsonderlik gekyk word, is dit duidelik dat die aanbiedingsmodus

(Tutorial) meer gewild is as by staatskole.

7, 9, 7 en by staatskole 13, 2, 13.)

TABEL 15

(Verhouding by privaatskole

MODI VIR REKENAARONDERSTEUNDE ONDERRIG WAT DEUR TOEPASSINGSPROGRAMMATUUR
GEDEX WORD VOLGENS MEDIUM VAN ONDERRIG

Modus Afrikaans Engels Afrikaans & Engels Totaal
Indrilmodus 2 18 0 20
Aanbieding 0 " 0 "
Simulasie & spel | 1 17 2 20
Probleem oplos 1 9 1 "
Ander 0 1 0 1
TOTAAL 4 56 3 63

Uit tabel 15 kan afgelei word dat Engelsmediumskole baie meer van rekenaar-

ondersteunde onderrig gebruik maak as Afrikaamsmediumskole (4:56:3). Dit

is ook duidelik dat die indrilmodus en simulasie en spel die gewildste modi

by Engelse skole is.
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11.  KOSTES

11.1 Basis waarop die gebruik van die rekenaar of rekenaarfasiliteite bekom is

TABEL 16
BASIS WAAROP REKENAARFASILITEITE BEKOM IS

Basis Afrikaans Engels Afrikaans & Engels Totaal
Huur 4 3 1 8
Koop 22 48 6 76
Buro-basis 4 1 0 5
Geskenk 2 12 3 17
TOTAAL 32 64 10 106

« Volgens tabel 16 is daar 106 responsies wat beteken dat sommige skole op meer
as een basis rekenaars bekom het, aangesien daar 101 skole is wat rekenaars
gebruik. Dit is ook volgens tabel 16 duidelik dat die meeste skole
rekenaars self gekoop het.

11.2 Bron van finansiering van rekenaar of rekenaarfasiliteite

TABEL 17
BRON VAN FINANSIERING VAN REKENAAR

Bron Frekwensie Persentasie _
Staat* TR 9,5

Ouers 4 35,4

Private firma 4 . 3,4

Private persoon 4 3,4

Self gekoop 56 : 48,3

TOTAAL 116 ' 100,0 -

Volgens tabel 17 is die belangrikste bron van finansiering die skool self.
Ouers is as die tweede belangrikste bron aangedui. Volgens tabel 16 is 17
rekenaars as geskenk ontvang en van die 17 rekenaars is slegs 8 van n
private firma of private persoon ontvang. Hieruit kan moontlik afgelei

* Insluitende beskikbaarstelling van apparatuur
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word dat ouers en/of onderwysers self aan skole mikrorekenaars geskenk het,
veral by Engelse skole (kyk tabel 16.)

12. TYDPERK VAN BESIT VAN REKENAAR
TABEL 18
DIE DATUM VAN WANNEER 'N REKENAAR GEBRUIK WORD
Datum Frekwensie Persent
Voor 1978 10 9,9
Sedert 1978 4 3,9
Sedert 1979 1 1,0
Sedert 1980 13 12,9
Sedert 1981° N 24 23,8
Sedert 1982 49 48,5
TOTARL ' 101 100,0
Volgens tabel 18 het die meeste skole rekenaars of toegang tot rekenaars
sedert 1982. Byna die helfte van die skole, 48,5 persent, het hul rekenaars
eers verlede jaar bekom. Daar kan dus met m redelike mate van sekerheid
verwag word dat baie meer skole in 1983 oor rekenaars sal beskik.
13. VRAELYSTE ONTVANG VAN UNIVERSITEITE, TECHNIKONS EN KOLLEGES
Altesaam 81 vraelyste is ontvang van universiteite, technikons, onderwys-
kolleges en tegniese institute.
TABEL 19
SOORT INRIGTING WAT VRAELYSTE INGESTUUR HET
Soort inrigting "~ Frekwensie Persentasie
Universiteite 63 77,8
Technikons 15 18,5
Onderwyskolleges t 1,2
Tegniese Instituut 2 2,5
TOTAAL ' 81 100,0
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Uit tabel 19 kan afgelei word dat universiteite die meeste dosente het wat toe-
gang tot rekenaars het. Die meeste vraelyste naamtik 15, is terugontvang van
die Universiteit van die Witwatersrand. Die tweede meeste is van die Univer-
siteit van Wes-Kaapland en Pretoria ontvang, naamlik 6 van elk. Daar is 17
universiteite en 11 technikons in Suid-Afrika.

14, AFDELINGS AAN TERSIERE INRIGTINGS WAT VAN REKENAARS GEBRUIK MAAK

Tabel 20 dui slegs die afdelings aan wat deur meer as een respondent aan ver-
skillende universiteite verteenwoordig word. Dit wil sé die afdelings wat
nie in tabel 21 genoem word nie, is die afdelings wat nie meer as een keer

in vraelyste herhaal word nie.

TABEL 20
AFDELINGS WAT VAN REKENAARS GEBRUIK MAAK

Afdeling Frekwensie Persentasie
Rekenaarwetenskap 17 21,0
Ingenieurswese 1" 13,6
Opvoedkunde 10 12,3
Chemiese wetenskappe 6 7,4
Fisika 5 6,2
Rekenaardienste 4 1,9
Natuurwetenskapsentrum 3 3,7
Rekeningkunde 2 2,5
Ander afdelings 23 28,4
TOTAAL 81 _ " 100,0

Uit tabel 20 kan afgelei word dat opvoedkunde die derde meeste van rekenaars
aan tersiére inrigtings gebruik maak. Uit die lys van al die afdelings is
dit ook duidelik dat die syfermatige vakke die meeste aftrek kry.

15. INLIGTING OOR MIKROREKENAARS AAN TERSIERE INRIGTINGS

15.1 Fabrikaat mikrorekenaars
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TABEL 21
TIPE MIKROREKENAARS VOLGENS INRIGTINGS

"
Inrigting Apple Commo - TRS 80 Ander Totaal
dore
Wits S 1] 18 0 2 83
Stellenbosch 2 2 0 2 6
Durban 2 0 0 9 "
uovs 8 -0 0 4 12
Potchefstroom 2 0 0 0 2
Wes-Kaap 0 0 0 3 3
Rhodes 23 0 1 17 L)
UPE 0 0 15 3 18
up 2 1 30 2 35
Fort Hare 1 0 0 0 1
Unisa 6 0 0 0 6
Zululand 0 0 1 0 1
Technikons 92 6 2 36 136
Kolleges 2 0 0 0 2
TOTAAL 184 27 49 97 357

15.2

Soos uit tabel 21 afgelei kan word, kom Apples, scos in die geval van skole,
die meeste voor. Dit is insiggewend dat die 11 technikons in Suid-Afrika

92 Apples onder hulle versprei het. Vraelyste is nie van al die betrokke
afdelings van universiteite terugontvang nie.

Die gebruik van die mikrorekenaar in wm netwerkstelsel

Daar bestaan altesaam drie netwerkstelsels aan tersiére inrigtings wat van
mikrorekenaars gebruik maak. In een van die netwerkstelsels word vier

mikrorekenaars gekoppel in n ander twee en in een netwerkstelsel is een
mikrorekenaar gekoppel.



15.3 Rekenaartale beskikbaar op mikrorekenaars

Benewens Basic is daar 34 afdelings wat aangedui het dat hulle ook van n

ander taal of tale gebruik maak.
by skole die geval was.

15.4 Probleme met die afdeling se mikrorekenaar

Aan die verteenwoordigers van die verskillende afdelings is gevra of hulle
enige probleme met die afdeling se mikrorekenaars het.

TABEL 22

PROBLEME MET DIE AFDELING SE MIKROREKENAARS

Die verskeidenheid tale is groter as wat

Persentasie

Probleme Frekwensie

Geheue te klein 8 13,2
Diens swak 8 11,8
Toepassingsprogrammatuur min 8 11,8
Toepassingsprogrammatuur onbeskikbaar 3 4,4
Toepassingsprogrammatuur swak 2 2,7
Ander rede 5 7,3
Geen - rekenaar voldoen 33 48,6
TOTAAL 68 100,0

Dit is duidelik volgens tabel 22 dat probleme met toepassingsprogrammatuur
nie so belangrik is as in die geval van skole nie (tabel 7).
helfte, baie meer as wat by die skole die geval was, is tevrede (48,6

persent)
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16. INLIGTING GOR HOOFRAAMSTELSELS

16.1 Die getal terminale tot die beskikking van afdelings

TABEL 23
GETAL AFDELINGS VOLGENS GETAL BESKIKBARE TERMINALE EN INRIGTINGS,

GETAL AFDFLINGS VOLGENS GETAL TERMINALE
lnrigfing

Terminale | Terminale| Terminale| 60 en Totaal

1-19 20-39 40-59 meer

terminale

Wits 1t 3 1 0 15
Stellenbosch 2 0 0 0 2
Durban L 0 0 0 !
Uovs 3 0 0 0 3
Potchefstroom 3 ! 0 0 4
Wes-Kaap 0 0 0 6 6
Rhodes 4 0 0 0 4
UPE 2 0 0 0 2
RAU 1 0 0 0 1
Fort Hare 0 ! 0 0 !
Unisa 0 0 0 ! !
Zululand ! ! 0 0 2
Technikons 6 0 0 0 6
Kolleges ! 0 0 0 !
up 3 0 1 4

Volgens tabel 23 wil dit voorkom of die Universiteit van Wes-Kaapland die
meeste terminale tot die beskikking van afdelings het. Volgens die vrae-
Iyste het een afdeling by Unisa 103 terminale tot sy beskikking, terwyl die
Universiteit van Witwatersrand tussen 1 en 19 terminale ter beskikking van

11 afdelings het en tussen 20 en 39 ter beskikking van 3 afdelings. Af-
hangende of die verteenwoordigers van die verskillende afdelings, verskillende
of dieselfde terminale tot hulle beskikking het, kan hierdie tabel vertolk
word as die hoeveelheid terminale per universiteit of as die hoeveelheid

kere wat terminale gebruik word deur afdelings.
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16.2 Die rekenaartale wat gebruik word deur afdelings wat van m hoofraamstelsel
gebruik maak

Fortran is die taal wat verreweg die meeste gebruik word en is daar 18
respondente aangedui. Die tweede belangrikste'deel is PL-1 wat deur vyf
respondende aangetoon is. Hierdie vraag is nie deur al die afdelings
beantwoord nie. ' Moontlike rede is dat rekenaartale deur universiteite
voorsien word en nie noodwendig die keuse van afdelings is nie. Groot
universiteite kan n oorwig aan n besondere taal gee.

16.3 Probleme wat afdelings met hoofraamstelsels ondervind

TABEL 24
PROBLEME MET HOOFRAAMSTELSELS

Probleme Frekwensie Persentasie
Onderbrekings 1 7,1
Swak tegniese diens 1 7.1
Swak programmatuur 2 _ 14,3
Ingewikkkelde bedryfstelsels 2 14,3
Onvoldoende fasiliteite 8 57,2

Baie minder as die helfte van die respondente het op hierdie vraag geant-
woord, sodat aangeneem kan word dat die hoofraamstelse} nie baie probleme
skep nie. '
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17. INLIGTING OOR MINIREKENAARS

17.1 Hoeveel terminale die afdelings tot hul beskikking het
TABEL 25

GETAL AFDELINGS VOLGENS GETAL BESKIKBARE TERMINALE EN VOLGENS INRIGTINGS

GETAL AFDELINGS VOLGENS GETAL TERMINALE
Inrigtings

Terminale | Terminale | Terminale Totaal
0-9 10-19 20-29

Wits
Stellenbosch
Durban

uovs
Potchefstroom
Wes -Kaap
Rhodes
RAU
Unisa
Zululand
Technikons
up

- et D N e e DN e - o= D
0O -0 0000 O -
= — T — T — T — I T — I B — B — ]
- et b O e e D N = N = N

TOTAAL .19 2 1 22

Volgens tabel 25 wil dit voorkom of die afdelings van die Universiteit van
die Witwatersrand (4x5+1x15 = 35) en Unisa (5x6 = 30) die meeste terminale
tot hulle beskikking het. Die werklike getal vir die Universiteit van die
Witwatersrand is 22 en vir Unisa 10 volgens die vraelyste. Die een afde-
ling by die Universiteit van Durban het volgens die vraelyste 25 terminale
tot hul beskikking. Volgens die vraelyste kom vier terminale per afdeling
die meeste voor, wat ook naastenby uit tabel 25 afgelei kan word.
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17.4

17.5

Fabrikaat minirekenaars wat afdelings gebruik

Die volgende minirekenaars is jenoem: Olivetti, Data General/Nova, PDP 11,
Micro Data/Reality, IBM en Eclipse.

Die gebruik van ' netwerkstelsel by minirekenaars deur afdelings
Ses afdelings gebruik n netwerkstelsel met hul minirekenaars.

Rekenaartale wat by die minirekenaars gebruik word deur afdelings

Basic, SP/K, PL-1, Pascal, Lisp en Fortran is die belangrikste rekenaartale
wat genoem is.

Probleme wat afdelings met minirekenaars ondervind

Die volgende probleme is onder andere genoem:

. Swak hoévlaktaal-kompileerders
Koppelvlakprobleme
Tegniese probleme
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18.  RANDAPPARATUUR

18.1 Randapparatuur wat gebruik word deur skole

TABEL 26: RANDAPPARATUUR IN SKOLE

Tipe randapparatuur Responsies Getal
Videoskerm 83 160
Drukker 87 103
Slapskyfaandrywer ‘ 82 205
Kasetbandeenheid ' 19 26
Vaste skyfeenheid 1 1
Optiese merkleser 4 4
Klankontwikkelaar 3 9
Grafiese tablet 2 2
Groot videoskerm 1 2
Ander tipe 7 17

Uit tabel 26 kan volgens die responsies afgelei word dat byna al die skole
(meer as B0 persent) gebruik maak van videoskerms, drukkers en slapskyf-
aandrywers. Indien die responsies met getal slapskyfaandrywers vergelyk
word, het elke skool gemiddeld byna drie slapskyfaandrywers.

18.2 Randapparatuur wat deur tersiére inrigtings gebruik word

TABEL 27: RANDAPPARATUUR BY TERSIERE INRIGTINGS

Tipe apparatuur Responsies Getal
Videoskerm 52 524
Drukker 58 139
Slapskyfaandrywer 40 248
Kassetbandeenheid 13 3
Vaste skyfeenheid 20 80
Optiese merkleser 6

Klankontwikkelaar 3

Grafiese tablet : 4] 22
Groot videoskerm 4 4
Ander tipe 29 66
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Indien tabel 27 met tabel 26 vergelyk word, kan gesien word dat die kleiner
getal afdelings by tersiére inrigtings oor meer randapparatuur beskik as die
groter getal skole. Die enigste uitsondering is klankontwikkelaars.

19. DOEL MET EN GEBRUIK VAN REKENAAR BY TERSIERE INRIGTINGS
TABEL 28: DIE DOEL MET DIE AANKOOP VAN REKENAARS OF DIE AANSKAFFING VAN

TERMINALE

Doel Frekwensie Persentasie
Administratief 28 17,2

ROO 33 20,2 -

RBO 15 9,2
Rekenaargeletterdheid 28 17,2
Rekenaarwetenskap-onderrig 23 14,1
Onderrig aspirant onderwysers 8 4,9

Ander 28 17,2
TOTAAL 163 100,0

Volgens tabel 28 gebruik die meeste afdelings hul rekenaar/s terminaal/
terminale vir rekenaarondersteunde onderrig (R00). In die geval van die
onderwysers het 76 uit 236 aangetoon dat die belangrikste doel administratief
is, dit wil sé 32,2 persent teenocor 17,2 persent wat die dosente betref

(kyk tabel 8.) Rekenaarbeheerde onderrig (RBO)} kry ook in tabel 28 meer
aftrek met 9,2 persent teenoor die 2,5 persént in tabel 8 met betrekking tot

onderwysers ) }
TABEL 29: DIE BELANGRIKSTE GEBRUIKE VAN DIE REKENAAR DEUR TERSIERE DOSERENDE
PERSONEEL
Gebruike "Frekwensie Persentasie
Adninistratief 29 17,8
ROO 32 19,6
RBO 13 8,0
Rekenaargeletterdheid 29 17,8
Rekenaarwetenskaponderrig 22 13,5
Onderrig aspirantonderwysers 9 5,5
Ander 29 17,8
' TOTAAL 163 i 100,0

25



20.
20.1

- Daar bestaan nie noemenswaardige verskille tussen tabel 28 en tabel 29 nie.
Die grootste verskil kom voor by rekenaarbeheerde onderrig (RBO) waar twee
mipder respondente by gebruike geantwoord het as by doel.

OPLEIDING VAN PERSONEEL IN REKENAARGEBRUIK AAN TERSIERE INRIGTINGS

Die getal afdelings wat personeel oplei in die gebruik van die rekenaar

Op die vraag of personeel opgelei word in die gebruike van die rekenaar het
48 afdelings bevestigend geantwoord, 29 het ontkennend geantwoord en vier

het nie geantwoord nie. Dit wil s& by 62 persent van die 81 afdelings word
personeel opgelei.

20.2 Metodes wat deur afdelings gebruik word om personeél bewus te maak van die

rekenaar
TABEL 30

METODES OM PERSONEEL BEWUS TE MAAK VAN DIE REKENAAR

Metodes - Frekwensie Persentasie
Kursusse 13 28,9
Demonstrasies 5 1,1
Self-studie handleiding 8 17,8
Praktiese ervaring 7 15,6
Groepbespreking 2 4,4
Nuusbriewe 1 2,2
Nie nodig nie 9 . 20,0
TOTAAL 45 100,0

Die gewildste metode is volgens tabel 30 om kursusse aan te bied. Aangesien
die vraag net 45 responsies ontlok het, kan afgelei word dat daar veel meer
is wat dit nie nodig ag om personeel op te lei nie (33 uit 81 afdelings of
41 persent) (81-48 = 33.)
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21. TOEPASSINGSPROGRAMMATUUR

21.1 QOorsprong van toepaSsingsprogrammatuur waaroor tersiére inrigtings beskik

TABEL 31

OORSPRONG VAN TOEPASSINGSPROGRAMMATUUR AAN TERSIERE INRIGTINGS

Oorsprong Frekwensie Persentasie
Buiteland 50 41,0
RSA 25 20,5
Self ontwikkel 47 38,5
TOTAAL 122 100,0

Uit tabel 31 kan afgelei word dat dié grootste persentasie {4t persent) -
toepassingsprogrammatuur van die buiteland afkomstig is. Die vergelykbare
syfer by onderwysers is 31,7 persent. Byna dieselfde persentasie (38,5) is

self ontwikkel.

21.2 Oorsprong van toepassingsprogrammatuur wat in die RSA ontwikkel is by

tersidre inrigtings

TABEL 32

i

OORSPRONG VAN TOEPASSINGSPROGRAMMATUUR WAT IN DIE RSA ONTWIKKEL IS BY

TERSIERE INRIGTINGS

Oorsprong Frekwensie Persentasie
Private firma 16 39,0
Private persoon 13 31,7
Ander onderwysinrigtings 12 29,3
TOTAAL 41 100,0

Uit tabel 32 kan afgelei word dat private fifmas die meeste toepassings-
programmatuur in die RSA ontwikkel het. Hierdie tendens kom ooreen met die
aanduidings op die onderwysers se tabel (tabel 13). )
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22, DIE MODI WAT BY REKENAARONDERSTEUNDE ONDERRIG AAN TERSIERE INRIGTINGS

GEBRUIK WORD
TABEL 33

MODI BY REKENAARONDERSTEUNDE ONDERRIG AAN TERSISRE INRIGTINGS

Modi

Frekwensie Persentasie
Indrilmodus 23 26,1
Aanbiedingsmodus 23 26,1
Simulasie en spel 15 17,1
Probleem oplos 22 25,0
Ander 5 5,7
TOTAAL 88 100,0

Indien tabel 33 met tabel 15 vergelyk word, blyk dit dat die aanbiedingsmodus
(Tptorial) by universiteite meer prominensie verkry, terwyl simulasie en spel

weer meer voorkom by skole (verhouding 20:11:20 by skole en 23:23:15 by

universiteite en technikons).

23. KOSTES VAN REKENAARS BY TERSIERE INRIGTINGS

23.1 Die basis waarop afdelings hulle rekenaarfasiliteite bekom het

TABEL 34

DIE BASIS WAAROP AFDELINGS HUL REKENAARS OF REKENAARFASILITEITE BEKOM HET

Basis Frekwensie Persentasie
Huur 14 15,2
Koop 65 70,6
Buro-basis 2 2,2
Geskenk 1 12,0
TOTAAL 92 100,0

Volgens tabel 34 is dit duidelik dat die meeste rekenaars of fasiliteite

gekoop is.
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23,2 Bron van finansiering van rekenaar of rekenaarfasiliteite aan tersiére

inrigtings
TABEL 35
BRON VAN FINANSIERING

Bron Frekwensie Persentasie
Staat 58 68,2
Private firma 10 1,8
Self gekoop 17 20,0
TOTAAL 85 100,0

Volgens tabel 35 is die staat verreweg die belangrikste finansierder.

4. TYDPERK VAN BESIT VAN REKENAAR AAN TERSIERE INRIGTINGS

TABEL 36

DIE DATUM VAN WANNEER 'N REKENAAR GEBRUIK WORD AAN TERSIERE INRIGTINGS

Datum Frekwensie Persentasie
Voor 1978 37 45,7
Sedert 1978 2,5
Sedert 1979 4 4,9
Sedert 1980 12 14,8
Sedert 1981 14 17,3
Sedert 1982 12 14,8
TOTAAL 81 100,0

Uit tabel 36 kan afgelei word dat die meeste afdelings reeds voor 1978 van
rekenaars gebruik gemaak het. Sedert 1980 het die getal egter redelik toe-

geneem. Vergelyk tabel 18 waaruit afgelei kan word dat die meeste rekenaars

gedurende die afgelope jaar in gebruik geneem is.
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SPECIFICATIONS FOR MICROCOMPUTER SYSTEMS IN SCHOOLS AND OTHER EDUCATIONAL
INSTITUTIONS: GUIDELINES FOR USERS

1. INTRODUCTION

1.1 Intention

This document is intended to provide the principals of schools and other
interested persons or bodies with guidelines for the purchase of essential
components of hardware in microcomputer systems. Since such hardware
(apparatus) cannot be used in isolation, attention is also drawn to some
aspects of software (computer programs) as well as to some other relevant
points (e.g., manuals, training and maintenance). An attempt is made to
give guidance about the level of sophistication required for different appli-
cations, e.g., using a microcomputer for working with equations in Chemistry
or monthly climatic statistics in Geography or promotion schedules in school
administration is easier when a screen has 80 characters per line than 40
characters. These specifications are not intended to be minimum detailed
specifications for tender purposes or for out-of-hand purchases of micro-
computer systems. A glossary with a brief description of some of the key
terms used in this document is provided in the Appendix. The word "systems"
is used in the title because hardware cannot be considered in isolation;
systems and applications software as well as other aspects have to be taken
into account. Notes are added after each point where they are thought to be
helpful.

1.2 The uses of computers in schools {not in order of priority)

Some of the uses of computers in schools are listed briefly since the various
uses possibly imply different needs and therefore different specifications.

1.2.1 Computer Studies or Computer Study SG (HG and SG as from 1984)

1.2.2 Computer awareness and computer literacy programmes for all education and
teaching personnel, teachers-in-training and all pupils
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1.2.3
1.2.4
1.2.5
1.2.6
1.2.7

A programme for the development of software in the RSA
Computer based education (CBE) including CAL, CAI, CML and CMI
School administration

Information retrieval and communications

Extra-mural activities - a Computer Club may be very advantageous in a
school, especially as a beginning for 1.2.2

2. SPECIFICATIONS FOR MICROCOMPUTER SYSTEMS IN SCHOOLS

2.1

For Computer Studies or Computer Study SG (HG and SG as from 1984) as a sub-

ject in secondary schools

2141

Programming Language Requirements and Software

Structured BASIC and at least one other high-level language to be

determined by the user
Note that “"structured" modular programming should support, for example,
IF..... THEN..... ELSE..... , multi-line named functions, and procedures

with local variable declarations.

The availability of subsets of additional high-level languages such as
PASCAL, COBOL, FORTRAN, and PL/1 will be an advantage.

An accessible assembler

Systems goftware to support the high-level languages

A symbolic editor, debugging package and linking loader are to be
included.

Main language to supporl graphics and file handling, both random and
sequential

At least 3 files should be able to be opened at the same time.
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Some of these features, e.g., graphics, are included here to enable
pupils to write programs which, as a part of their work for the practical
component of Computer Study, may tackle problems from a wide variety of

subjects.
An interactive operating sysiem

It would be an advantage to the user if the microcomputer system could
accommodate different operating systems so that software written for other

makes of machine can be used.

2.1.2 The Hardware
2.1.2.1 Video display unit (VDU) or screen

40 characters per iine with 24 lines

This should be regarded as the minimum for Computer Study. Many
applications can be done on a 40-character screen. However, many
applications in the practical component of the syllabus require more
columns so that 80 characters per line should be regarded as desirable.
Examples of the latter applications are program listings, tabulations,
certain graphical output, chemical equations, climatological charts
and mapwork.

resolution in graphics. mode with a recommended minimum of 250 x 150

individually addressable pixels

mized text and graphics

It should be possible to label diagrams without the text affecting them.
a stable display

The bandwith should be at least 10 MHz. 15 MHz will be a récommendation.
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a diagonal of 220 mm

The availability of a larger screen will be an advantage for certain
aspects of the practical work in Computer Study.

It is suggested that the prospective user determines the effectiveness
of a particular screen by actually using it for a couple of hours since
size alone does not determine clarity. This may also enable the pros-
pective user to ascertain whether the screen causes undue eye-strain
after continuous prolonged use. The supplier should be asked what

has been done to ensure that prolonged use of the screen does not
constitute a potential health hazard due to exposure to X-rays.

2.1.2.2 Keyboard
a standard QWERTY bilingual keyboard

The availability of a separate numeric pad and special function keys
will be an advantage.

. . keys must be electro-mechanical, for example, HALL-effect keys
Touch-sensitive keys are not recommended for this application.
2.1.2.3 Cabinets/Casing and Apparatus in general

apparatus must be physically robust, e.g., the casings must be high-
impact moulded plastic or metal

Modular maintainability with robust connections and a minimum of loose
cables will be a recommendation, that is, the easy replacement of essen-

tial components and units.

2.1.2.4 MNemory

A randum access memory (RAM) of at least 32 kb which is user-available
when the system is operational
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A microcomputer system may be regarded as operational when at least
the operating system, disk drives and printer are functioning.

Easy expandability of RAM will be an advantage. It should be noted
that special programming techniques may be necessary to address more
than 64 kb of user-available memory.

2.1.2.5 Processor

a state~of-the-art microproéessor
(See glossary in the Appendix).

2.1.2.6 Printer

dot matrix

at least 80 characters per line

a printing speed of more than 45 characters per second
a gereen dump capability

software controllable

Variable character size, upper and lower case printer, quietness of °
operation and variable paper width capability will be recommendations.
For more advanced programs at least 120 characters per line will be
necessary. It would be an advantage if both tractor and friction
feed were available. It should be noted that certain printers

require special paper which could be expensive and which has a limited
life.

2.1.2.7 External memory

a dual mini<liskette drive taking two 133 mm floppy disks with a
memory capacity of at least 100 kb per disk for the first stand-
alone machine

Subsequent stand-alone machines need have only a single m1n1-d1skette
drive capable of takxng the same size floppIes
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2.1.2.8 Interface/Expansion ability

at least 3 ports which can accomnodate any one of or a combination of
any of:

a large sereen monitor for demonstration purposes

The detail on this must be easily seen from the back of a classroom.
Such a monitor is essential if explanations are given to a whole
class.

a plotter
analog to digital converter
«. modems
a network facility
a sound generator for speech ﬁd musie with speaker cut—out earphones
video interface

graphics tablet

Please note that none of them, nor a combination of any of them, is
a requirement in itself. The microprocessor should simply have the
capability of being linked to any one of them or a combination of
any of them if so desired. Software and support should be available
to drive these peripherals from the standard languages if they are
installed.

2.1.2.9 Power supply stabilisers

designed into the system for each power level supplied

" Power supply must be switchable from 220 V to 250 V, etc. It should
not be possible for any person to blow the system by plugging the
wrong unit into the wrong socket. The necessity of a low cost uninter-
ruptible power supply with battery back-up should be considered.
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2.1.2.10 Upgradability and expandability
upgradable and expandable system without it being necessary to

replace existing hardware or to rewrite systems or applications soft-

ware

An indication as to compatibility with future releases should be given

if possible.

2.1.2.11 Portability and ease-of-use

apparatus must be able to be carried into a classroom, plugged in,
switched on and be ready for use, i.e., it must be as simple as possi-

ble to use

There should be as few connectors and leads as possible.
2.1.2.12 No special air-conditioning or dust-proofing must be necessary.

2.1.3 Other specifications

2.1.3.1 A user's manual written in easy-to-understand terms

(Availability in English and Afrikaans would be a decided advantage.
ANl the following points are not necessarily applicable to the beginner
user, but all are important at some stage or other to the competent

user).

with a check for completeness on arrival and to see that the system is

in full working order

with a full list with serial numbers of all hardware and software
supplied to the user, preferably in loose-leaf format

with a layman's guide, in the simplest terms, for setting up the system

and starting the machine

with a layman's guide for executing simple diagnostic tests (e.g.,

memory tests) as soon as the system is set up
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2.1.3.2

2.1.3.3

2.1.34

2.1.3.5

with an illustrated explanation of how to use tht system commands and
the operating system

enabling the naive user to operate the system adequately
enabling the cbinpetenl; user to exploit the system fully

with a brief explanation of the user of all the component parts and
of each item of software supplied

with a deseription of the common hardware "faults" and system errors
as well as instruetions on what to do

with a separate error sheet with a full explanation of error codes
with full operating instructions for all high-level software supplied
with a full explanation of all error messages on the screen

with ;z full and effective index
On-site training in the use of the system and in day-to-day maintenance.

The latter must include, for example, how to clean the disk drives.
Adequate back-up support (maintenance) for hardware and software.

This must include servicing, and repairs or replacement within a reasonable
time anywhere in the RSA.

A guarantee of at least 6 months

The guarantee should be in compliance with the State Tender Board Regula-
tions.

An advisory service during normal office hours. on weekdays

This should be able to cope with questions that local dealers cannot
handle.

N.B. The reliability, viability and stability of the supplier should be
taken into consideration when reviewing tenders.
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2.2 For Computer Awareness and Computer Literacy Programmes

It is not advisable to specify guidelines for microcomputers for computer
awareness and computer literacy programmes because of the wide range of
target groups (e.g., Head Office personnel, inspectors of education, heads
of schools, other teaching personnel, teachers-in-training, and pre-primary,
primary, secondary, remedial, special and gifted pupils) and because vir-
tually any level of microcomputer can be used for introductory programmes.
It is recommended that a structured computer language can be used in such
programmes .

2.3 For the Development of Software in the RSA

2.3.1 The specifications for microcomputers for the development of software in
the RSA are as follows:

. for the development of software for Computer Studies or Computer Study
HG and SG as in paragraph 2.1:

for the development of software for Computer Based Education as in
paragraph 2.4

for the development of software for school administration as in
paragraph 2.5,

2.3.2 The specification of a programme for the development of software in the
RSA does not lie within the terms of reference of this Subcommittee.

2.4 For Computer Based Education

The term computer based education (CBE) is used because it embraces all such
terms as computer aided or assisted learning (CAL), computer aided or assisted
instruction (CAI), computer managed learning CML) and computer managed
instruction (CMI). The specifications listed in this paragraph are for a
stand-alone or master station involving individual programming/lesson-
writing by the teacher or individual study by the pupil. Guidelines for

a network to support the general class use of the CBE are indicated where
necessary together with the comments after each point.
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2.4.4

Programming Language Requirements and Software

An authoring Language

Software for writing educational courseware, enabling the user to produce
material more easily than using a high-level computer language, and using
colour graphics and sound if desired, should be available.

An interactive operating system which:

(It would be an advantage to the user if the microcomputer system could
accommodate different operating systems so that software written for
other makes of machine can be used).

operates independently of the language(s) the machine supports

i8 user*-friendly

It is recommended that the prospective user request a demonstration
of the microcomputer system to ascertain the user-friendliness of the
machine.

can support various peripherals simultaneously if to be used in a net-
work
displays helpful messages to the operator

can support a commnication system if to be used in a network or linked
to a mainframe

can support graphics

has a sereen editor that is easy to use with functions such as INSERT/
DELETE/CLEAR a LINE or a CHARACTER, and SCROLL

2.4.2 The Hardware

2.4.2.0

Video display unit (VDU) or screen

40 characters per line with 24 lines

This should be regarded as the minimum. Many applications can be done
on a 40-character screen. However, many applications require more
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columns so that 80 characters per line should be regarded as desirable.
Examples of the latter applications are certain graphical output,
chemical equations, climatological charts and mapwork.

in addition, upper and lower case letters, subscripts and super-

seripts, and special characters, which may be softuware generated

resolution in graphics mode with a recommended minimum of 250 x 150

individually addressable pixels

mized text and graphics

It should be possible to label diagrams without the text affecting
them.

a stable display

The bandwith should be at least 10 MHz. 15 MHz will be recommendation.

a diagonal of 220 mm

It should be noted that a Computer Based Education system may be
operated effectively if a small screen (+ 220 wm diagonal) is used
for individuals, a mediumsized one (+ 300 mm diagonal) for small
group use, and large screen (+ 660 mm diagonal) for demdnstrations to
a whole class.

It is suggested that the prospective user determines the effective-
ness of a particular screen by actually using it for a couple of

hours since size alone does not determine clarity. This may also
enable the prospective user to ascertain whether the screen causes
undue eye-strain after continuous prolonged use. The supplier should
be asked what has been done to ensure that prolonged use of the screen
does not constitute a potential health hazard due to exposure to
X-rays.
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2.4.2.2 Keyboard
a standard QWERTY bilingual keyboard
The availability of a separate numeric pad and special function keys
will be an advantage.

keys must be electro-mechanical, for example, HALL-effect keys
Touch-sensitive keys are not recommended for this application.

.Standard special function keys which are programmable are highly
recommended.
2.4.2.3 Cabinets/Casings and Apparatus in general
. apparatus must be physically robust, e.g., the casings must be high-

impact moulded plastic or metal

Modular maintainability with robust connections and a minimum of
loose cables will be a recommendation, that is, the easy replacement
of essential components and units.

2.4.2.4 Memory
a randum access memory (RAM) at least 32 kb which is user—available

when the system is operational

A microcomputer system may be regarded as operational when at least
the operating system, disk drives and printer are function1ng

It must be possible to increase the RAM of a master station to the
level required as the CBE is developed into a network.

2.4.2.5 Processor

a state-of-the-art microprocessor
(See glossary in the Appendix).

2.4.2.6 Printer

dot matrix
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at least 80 characters per line

a printing speed of more than 45 characters per second

It should be possible to upgrade the printer to a printing speed of
at least 120 characters per second when one printer is shared by a
network.

a screen dump capability

software controllable

Variable character size, upper and lower case printer, quietness of
operation and variable paper width capability will be recommendations.
For more advanced programs at least 120 characters per line will be
necessary. It should be noted that certain printers require special
paper which could be expensive and which has a limited life.

2.4.2.7 External memory

a dual mini-diskette drive taking two 133 mm floppy disks with a
memory capacity of at least 100 kb per disk for the first stand-

alone machine

Subsequent stand-alone machines need have only a single mini-diskette
drive capable of taking the same size floppies.

It should be possible to upgrade the shared memory of a network,
initially with floppy disk drives, and as the system develops to
hard disk drives.

2.4.2.8 A graphic or image data tablet or pad or touch-sensitive screen for the
creation and storage of shapes which can be moved about the screen and
which allows diagrams to be labelled.

2.4.2.9 Interface/Expansion ability

" at least 3 ports which ecan accommodate any one of or a combination of
any of':

a large screen monitor for demonstration purposes

47



The detail on this must be easily seen from the back of a classroom.,
Such a monitor is essential if explanations are given to a whole class.
a plotter

analog to digital converter

modems .

a network facility

1t should be able to be linked into a network with at least 10 work-
stations. The master station must be able to handle elementary data-
base programs with a proper communications facility and a fast respon-
se time when all the stations are operating at once. If one work-
station ceases to-function, the rest of the network must still be
able to operate.

a sound generator for speech and music with speaker cut-out earphones
video interface

graphics tablet

a digitiser

game-paddles
("joysticks")

a music synthesizer

a process control and/or monitoring unit for use in scientific
experiments and technical education

an interface able to access a central data-handling system such as
Beltel

"turtle-1like"” drawing tools

These should have position sense input, and forward left, right,

acceleration, velocity, pen up and pen down output, especially for
use in the primary school.

a random number generator

a real time clock capable of supporting set timer, timer interrupt
and wait functions
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Please note that none of them, nor a combination of any of them is
a requirement in itself. The microprocessor should simply have

the capability of being linked to any one of them or a combination -
of any of them if so desired. Software and support should be avai-
lable to drive these peripherals from the standard languages if
they are installed.

2.4.2.10 Power supply stabilisers
designed into the system for each power level supplied
Power supply must be switchable from 220 V to 250 V, etc. . It should
not be possible for any person to blow the system by plugging the )
wrong unit into the wrong socket. The necessity of a low cost uninter-
ruptible power supply with battery back-up should be considered.
2.4.2.11 Upgradibility and expandibility ' : oot
upgradable and expandable system without it being ne.ceasary to replace

existing hardware or to rewrite systems or applications software

An indication as to compatibility with future releases should be given
if possible.

2.4.2.12 Portability and ease-of-use
apparatus must be able to be carried into a classroom, plugged i-h,
switched on and be ready for use, i.e., it must be as simple as
possible to use

There should be as few connectors and leads as possibie..

A permanent computer laboratory or room ié recommended for a network.
.The ease-of-use requirement would still stand in such a room.

2.4.2.13 No special air-conditioning or dust-proofing hust be necessary
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2.4.3.3 Adequate back-up support (maintenance) for hardware and software

This must include servicing, and repairs or replacement within a reasona-
ble time anywhere in the RSA.

2.4.3.4 A guarantee of at least 6 months

The guarantee should be in compliance with the State Tender Board Regula-

tions.
2.4.3.5 An advisory service during normal office hours on weekdays

This should be able to cope with questions that local dealers cannot
handle.

N.B. The reliability, viability and stability of the supplier should be
taken into consideration when reviewing tenders.

2.5 For School Administration

The specifications for microcomputer systems for school administration will
differ according to the size and type of school as well as the requirements
of the education department concerned. An indication of the recommended
capacities of apparatus is given in notes after the appropriate points.

2.5.1 Programming Language Requirements and Software
An EXTENDED BASIC compilerl) and interprel:erZ) (user's choice depending on

application) with

Note that although BASIC is the de facto industry standard language on
most microcomputers, other languages could also be used).

floating point nunbers

string handling

y translates high~level language program into machine code; operates more

quickly; more difficult to use

2 prograin that translates and executes another program, written in a high-
level language, one instruction at a time; operates at a glower speed;

allows error messages to be displayed at any time
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decimal handling

file handling with accessing commands using standard variables
automatic line-numbering

automatic optional initialization of variables

adequate error detection and elimination faeility

long variable names

availability of screen-editing not affected

A recommendation would be a facility for structured modular programming
supporting, for example, IF..... THEN...., ELSE....., multi-line named
functions and procedures with local variable declarations.

a word processing facility

an interactive operating system

It would be an advantage to the user if the microcomputer system could
accommodate different operating systems so that software written for
other makes of machine can be used.

2.5.2 The Hardware

2.5.2.1

Video display unit (VDU) or screen

40 characters per line with 24 lines

This should be regarded as the minimum. Many applications can be done
on a 40-character screen. However, many applications require more
columns so that 80 characters per line should be regarded as desira-

ble. Examples of the latter applications are program listings and
tabulations.

To obtain the full benefit from the word processing facility and to

prebare certain schedules an 80 or more character screen is recommen-
ded.

availability of upper andlower case letters, subscripte and super-
seripts, andspecial characters, which may be software generated
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a stable display

The bandwidth should be at least 10 MHz. 15 MHz will be a recommen-
dation,

a diagonal of 220 mm

The availability of a larger screen will be an advantage for certain
aspects of school administration. :

It is suggested that the prospective user determines the effective-
ness of a particular screen by actually using it for a couple of

hours since size alone does not determine clarity. This may also
enable the prospective user to ascertain whether the screen causes
undue eye-strain after continuous prolonged use. The supplier should
be asked what has been done to ensure that prolonged use of the screen
does not constitute a potential health hazard due to exposure to
X-rays.

2.5.2.2 Keyboard

a atandard QWERTY bilingual keyboard

The availability of a separate numeric pad and special function keys
is highly recommended.

keys must be electro-mechanical, for example, HALL-effect keys
Touch-sensitive keys are not recommended for this apﬁlication.

Standard special function keys which are programmable are highly
recommended. '

2.5.2.3 Cabinets/Casings and Apparatus in general

apparatus must be physically robust, e.g., the casings must be high-
tmpact moulded plastic or metal

Modular maintainability with robust connections and a minimum of loose
cables will be a recommendation, that is, the easy replacement of
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essential components and units.

2.5.2.4 Memory

A random access memory (RAM) of at least 32 kb which is user-available
when the system is operational

A microcomputer system may be regarded as operational when at least the
operating system, disk drives and printer are functioning.

Considerably more user-available RAM. e.g., 128 kb or more, is
necessary for larger schools and more complex school administration
systems, where for example “integrated" data may be required. (See
glossary in Appendix).

Easy expandability of RAM will be an advantage. It should be noted
that special programning techniques may be necessary to address more
than 64 kb of user-available memory.

2.5.2.5 Processor

a state-of-the-art microprocesgor
(See glossary in the Appendix)

2.5.2.6 Printer

% dot matriz

If full benefit is to be derived from the word processing facility

a letter quality printer or capability, as well, is required. These
operate at a slower speed, e.g., 45 characters per second on a daisy-
wheel type. This printer should preferably have adjustable letter
size and type.

80 to 132 characters per line

a printing speed of at least 120 characters per second

This applies to the dot matrix printer
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software controllable

Variable character size, upper and lower case printer, quietness of
operation and variable paper width capability will be recommendations.
It would be recommendation if both tractor and friction feed were
available. It should be noted that certain printers require special
paper which could be expensive and which has a limited life.

2.5.2.7 External memory

a dual mini-diskette dvive taking two 133 mm floppy disks with a
memory capacity of at least 250 kb per disk for the first stand-alone

machine

It should be possible to upgrade the memory to hard disk drives. Some
practical form of back-up is essential; multiple floppy diskettes may
be impractical.

2.5.2.8 Interface/Expansion ability

system must be able to interface with any major mainframe computer or

mini-computer
It must then be usable as a specialized terminal.

2.5.2.9 Power supply stabilisers

designed into the system for each power level supplied

Power supply must be switchable from 220 V to 250 V etc. It should
not be possible for any person to blow the system by plugging the
wrong unit into the wrong socket. The necessity of a low cost un-
interruptible power supply with battery back-up should be considered.

2.5.2.10 Upgradability and expandability

. upgradable and expandable system without it being necessary to re-
place existing hardware or to rewrite systems or applications software
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An indication as to compatibility with future releases should be
given if possible.

2.5.2.11 Portability and ease-of-use

apparatus must be able to be carried into an office, plugged in,
switched on and be ready for use, i.e., it must be as simple as
pussible to use

There should be as few connectors and leads as possible.
2.5.2.12 No special air-conditioning or dust-proofing must be necessary.
2.5.2.13 A card reader will be a recommendation.

2.5.3 Other specifications

2.5.3.1 A user's manual written in easy-to-understand terms

(Availability in English and Afrikaans would be a decided advantage. All
the following points are not necessarily applicable to the beginner user,
but all are important at some stage or other to the competent user).

with a check for completeness on arrival and to see that the system
ts in full working order

with a full list with serial numbers of all hardware and software
supplied to the user, preferably in loose-leaf format

with a layman's guide, in the simplest terms, for setting up the
system and starting the machine

with a layman's guide for executing simple diagnostic tests ( e.g.,.
memory tests) as soon as the system is set up

with an illustrated explanation of how to see the system commands and
the operating system

enablirig the naive user to exploit the system fully

« with a brief explanation of the use of all the component parts and of
each item of software supplied
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2.5.3.2

2.5.3.3

2.5.3.4

2.5.3.5

with a deseription of the common hardware "faults” and system errors

as well as instructions on what to do

with a separate error sheet with a full explanation of error codes

with fully operating instructions for all high-level software supplied
. with a full explanation of all error messages on the screen

with a full and effective index
On-site training in the use of the system and in day-to-day maintenance
The latter must include, for example, how to clean the disk drives.
Adequate back-up support (maintenance) for hardware and software

This must include servicing, and repairs or replacement within a reasona-
ble time anywhere in the RSA.

A guarantee of at least 6 months

The guarantee should be in compliance with the State Tender Board Regula-
tions.

An advisory service during normal office hours on weekdays

This should be able to cope with questions that local dealers cannot
handle.

N.B. The reliability, viability and stability of the supplier should be
taken into consideration when reviewing tenders.

2.6 For Information Retrieval and Communications

able to link to large data bases both standard and videotex, e.g., BELTEL

automatic detection of line protocol of the dialed system as well as of
the speed of transmission

able to receive and send programs and data from and to external compulers
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2.7 For Extra-mural Activities

No specifications are suggested for this category of use since each institu-
tion/person should decide what is to be used/purchased.

N.B. Other educational and training institutions may adapt these suggested
specifications to suit their own purposes.

APPENDIX
GLOSSARY

This ist of computer terms and languages with their descriptions in no way pre-
tends to be complete or even comprehensive. It is simply intended to give the
user of these specifications some indication, in a less formal way, as to the
meaning of a number of the more common terms. American spelling is used because
of its standardized usage in this technology. Words in jtalics occur elsewhere
in the glossary. '

ANALOG TO DIGITAL CONVERTER (ADC or A/DC)

A device used to interface various pieces of measuring equipment to a computer
in which continuous measurements are converted to their digital equivalents.

ASSEMBLER

A programming language that allows the use of mnemonic codes for machine instruc-
tions and symbols for variables, which are then processed and converted to machine
language. It is more difficult to write than high-level computer programming
languages but it occupies much less computer memory, runs much faster and controls
the activities of the computer more closely.

BASIC

A high-level computer programming language originally developed at Dartmouth
College in 1963 to teach students the fundamentals of programming. It is
generally used on-line in a conversational mode. The American National Standards
Institute (ANSI) has set up standards for BASIC, the complete one being referred

58



to as the ANSI Minimal BASIC (X3. 60 - 1978). Many computer manufacturers have
added to this BASIC in an effort to improve it, resulting in what is referred to.
as EXTENDED BASIC. The name BASIC is derived from Beginner's All-purpose
Symbolic Instruction Code.

BASIC is most commonly used in microcomputers because it is relatively easy to
learn its vocabularly and grammar.

BIT

Derived from Binary digit; one of the digits used in binary notation, that is,
either 0 or 1.

BYTE

A set of 8 bits often corresponding to a single character. When referring to the
memory capacity of microcomputers the following apply:

kb = 1 kilobyte = 210 = 1 024 bytes

32 kb = 32x1024 = 32 768 bytes (2'°)

64 kb = 64x1024 = 65 536 bytes (2'5)

128 kb = 128x1024 = 131 072 bytes (2')

1 Mb = 1 Megabyte = 220 = 1 048 576 bytes
CAIL

Computer aided or assisted instruction.
CAL

Computer aided or assisted learning.

CARD READER

A machine which scans holes in, or marks on, cards optically and then generates
digital signals which are transmitted to the computer. :
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cMl

Computer managed instruction.
CML

Computer managed learning.
CoBoL

COommon Business Oriented Language, designed to fit the needs of business users.

It was originally developed under the sponsorship of the USA Department of Defence.
It is a problemorientated high-level computer programming language in which the
source program is written using English-like statements. It was developed in 1960
and standardized by ANSI in 1974.

COMPILER

Translates high-level language program into machine code: operates more quickly,
more difficult to use (compare Interpreter).

DAISY WHEEL TYPE PRINTER

A printer which produces well-formed characters by impact of a rotating wheel
which can easily be changed.

DATA

Information coded in a form acceptable for input to, and processing by, a
computer system.

DEBUGGING PACKAGE

Computer program or software package which helps the user to find and eliminate
errors or "bugs".
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DISKETTE DRIVE (FLOPPY DISKS).

Floppy disk: A non-rigid. lighweight magnetic disk (in a protective package)
which is used for storing data and programs for rapid access. There are different
sizes. They resemble small gramaphone records. '

Disk(ette) drive: .apparatus which performs a function similar to a gramophone

record player and "reads" the information on the floppy disk for the microprocessor.
However, information can also be "written" onto the disk, unlike the record player.

DOT MATRIX PRINTER

A printer which forms characters made up of dots by using a vertical column of 7
or 9 needles which hit a typewriter ribbon to mark the paper.

EXTERNAL MEMORY

See Memory.

FORTRAN

FORmula TRANslation, one of the earliest high-level computer programming languages
being first developed during 1954. It is problem-orientated for scientific

and mathematical use. It uses a combination of algebraic formulae and English-

like statements. ANSI standardized FORTRAN in 1966 and a revised version,
FORTRAN 77, in 1978. '

GRAPHICS

The display on a television-like screen of graphical information using appropriate
computer programs. '

Also the ability of a computer to draw diagrams (shapes and lines) as opposed to
merely printing text.
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GRAPHICS TABLET

Position-sensitive pad on which diagrams or maps or sketches can be drawn for
direct transmission to the screen (vOU) or to the memory of the microcomputer.

HARD DISK DRIVES (FIXED DRIVES)

(See also diskette drives). Apparatus which contains external memory that is
rapidly accessible to the microprocessor when coupled. It typically has a much

larger capacity than the floppy disk drives, but is much more expensive than the
latter. ’

HARDWARE

A1l the computer equipment in a system like the central processing unit, printer,

control vpu, disk storage, magnetic tape drives, card reader; the physical compo-
nents.

HIGH-LEVEL COMPUTER PROGRAMMING LANGUAGES
Problem-orientated lahguages which enable the user to communicate with the
computer in English-like statements (and thus to solve problems) e.g., BASIC,

COBOL, FORTRAN PASCAL and PL/1.

INTEGRATED DATA

Integrated data is the term used when data from different sets of records are
collected together either for permanent storage or as, and when, required.

INTERFACE

The connection between two systems or between parts of a system.

INTERPRETER

A program that translates and executes another program, written in a high level language
one instruction at a time; operates at a slower speed; allows error messages

62



to be displayed at any time.

MEMORY

Memory: Part of a computer where data and instructions are held or stored.
Internal memory: Memory which is built into the basic unit of the microcomputer.
External memory: Memory on diskettes/floppies or hard disks or magnetic tape.
MICROPROCESSOR (state-of-the-art)

A complete integrated calculator, controller, sequencer and logic unit implemented
on one silicon “chip" or wafer; may operate on units of data which are 8 bits

Tong, although 16 and even 32 bit-units are coming onto the market.

Please note that some recent microcomputers have more than one type of micropro-
cessor, making it possible to use software originating from different sources.

MODEM

A device that modulates and demodulates signals sent, for example, from a micro-
computer to a main frame computer.

OPERATING SYSTEM

An advanced form of control program which allows the computer to run without the
need for continual operator intervention - it provides an overall means of
communication between the user and the computer.

PASCAL

An advanced computer language which lends itself well to structured programming.
It was developed from Algol by Prof. Niklaus Wirth of Zurich, Switzerland, in 1970
and made known in 1971. It was named after Blaise Pascal who is reputed to

have made the first mechanical digital calculator using years some 340 years ago.
Standard PASCAL is defined by Jensen and Wirth in "Pascal User Manual and Report"
(Springer-Verslag 1974).
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PIXELS

The addressable points on a screen or VDU usually determined by mathematical co-
ordinates. '

PL/Y

Programming Language 1 combines feature from commercial languages 1ike COBOL and
mathematical languages like FORTRAN and scientific languages like ALGOL. It has
problem-solving facilities and data-handling capabilities. It is modular in
structure. It attempts to be sufficiently general for all purposes. It first
appeared in 1965 and has a 1976 ANSI standard.

QWERTY bilingual keyboard

QWERTY refers to the location of keys on a standard type-writer keyboard;
bilingual to the provision of English and Afrikaans diacritical marks; and
keyboard to the input device on a terminal or microcomputer.

RANDOM ACCESS MEMORY (RAM)

Memory of a computer which is capable of holding the user's program and data. The
content of this kind of memory is usually lost when the computer is switched off.

READ ONLY MEMORY (ROM)

Mémory whose content is fixed (i.e., not lost when the machine is switched off,
nor can it normally be changed by the user). The operating system is usually held
in ROM so that it is available as soon as the computer is switched on.

SCREEN DUMP CAPABILITY

Is the ability of the system to transfer what is on the screen (vou) onto a printer.

SCROLL

A software device which allows the user to move all the text on the screen (VDU)
up or down (or sideways) so that the next or the previous line of text can be seen.
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SOFTWARE

In general refers to all programs which can be used on or in a particular computer
system; systems software is usually supplied by the computer manufacturer;
applications software is more often developed by the user of the computer.

A program or set of instructions designed to perform a particular task in a computer.
Applications software/package: a set of specialized programs and associated docu-
mentation to carry out a task (such as stock control or teaching a concept in
physics).

Systems software; operating systems; compilers; text editors; etc.

STRUCTURED PROGRAMMING

The production of working computer programs which are easily read and maintained
even by someone other than the original author because they are modular in struc-
ture, well-documented and readable.

VIDEO (VISUAL) DISPLAY UNIT (VDU)

A display device, incorporating a cathode ray tube or CRT {as used in a television
receiver), on which information is displayed.
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STRATEGIES FOR INTRODUCING COMPUTER AWARENESS AND COMPUTER LITERACY

1. INTRODUCTION

1.1 AREAS IN EDUCATION WHERE COMPUTERS ARE CURRENTLY BEINB USED
1.1.1 The teaching of Computer Studies/Computer Study/Computer Science.

In the RSA the terms Computer Study and Computer Studies are used at high
school level, while at tertiary level Computer Science is generally used.

In addition courses in related fields, such as Programming, Data Processing,
Data Structures, Accounting Systems and Information Systems are offered

at universities and technikons.

1.1.2 Computer Awareness and Computer Literacy PRogrammes

At present these are limited to local and small-scale efforts of individual
schools and teacher-training institutions, and to teaching personnel,
teachers-in-training and pupils. No evidence was found of Computer Aware-
ness and Computer Literacy Programmes outside these areas.
1.1.3 Computer-Based Education, comprising computer-aided learning (cAL), )
computer-aided instruction (CAI), computer managed learning (CML) and
computer managed instruction (CMI). The utilization of computer-based
education in schools is limited in scope and distribution, and the appli-
cation in the tertiary sector varies considerably, ranging from the exten-
sive use of the Plato system at the University of the Western Cape to
limited use in single university departments.

1.1.4 Information retrieval and dissemination

Work is being done in this field at present, e.g., careers library, test
item bank, etc.
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1.1.5 Educational software development

Most software is still being imported although some local development is
taking place in certain subject areas and at certain institutions. No
evidence of the development of software for computer awareness and computer
literacy could be found, and a national co-ordinating mechanism or body
does not exist.

1.1.6 Schools administration.

Commercially developed systems are available. No official departmental
system is at yet available.

1.1.7 Extramural activities, e.g., Computer Clubs, Computer Chess Clubs, etc.
These are offered by individual schools and currently form the main
contribution towards computer literacy and computer awareness.

1.2 THE NEED FOR COMPUTER AWARENESS AND COMPUTER LITERACY

1.2.1 The computer has already become part and parcel of man's everyday existence.
" Without doubt the present and future generations will increasingly become
dependent upon, and be involved with, the use and appllcatlon of computers
in an ever-increasing number of fields.

The development of the art of writing and of printing has led to an education
system in which the ability to read and write, i.e. literacy, is universally
accepted as a matter of course as an essential prerequisite basic skill.

This has come about because information is stored in books and documents,

or on film, in the form of the printed word, and is retrieved by reading.
Literacy is therefore essential for the proper ytilization of any book-

based information storage and retrieval system.

With the advent and development of the computer, and the availability of
relatively inexpensive personal computers, more and more information is
being stored in computer-linked memory systems and processed by computer
techniques. In this regard the development of programming languages for
specialised tasks has so rapidly led to an extension of the uses and
abilities of the computer in a variety of fields, that there is, in effect,
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no area - including education - in which computer-based education storage,
retrieval and processing systems are not employed.

These developments have generated the needs for a new kind of literacy -
namely computer literacy. Instruction in reading and writing skills, book
education and library education, has its parallel in instruction in com-

puter awareness and computer literacy. In addition to the teaching of the
literacy aspect, the effects of technophobia (especially among adults),
and the mysteries and misconceptions which have developed around the
computer, have to be removed and counteracted.

In trying to determine priorities in the educational application of compu-
ters, the following aspects are immediately apparent:

Computer Studies, Computer Science, and their related specialised subject
areas, are reserved for the fairly limited number of individuals specially
concerned with furthering their interest and careers in the computer field.

It is not foreseen that these subjects will develop into more than elec-
tives.

. Information retrieval and dissemination applications in education are
being developed. Their widespread use will depend on the effectiveness
of a national communications network and the availability of user ter-
minals.

Educational software development. Experience has shown that the best
educational software is developed by practising teachers. Both the
quantity and the quality of course and- Tesson ware are dependent upon
the number of teachers with adequate konwledge of computers, computer-
based instructional methods and progranming. The development of
‘plain language" programming techniques and simple authoring languages
may eventually supersede the need for programming expertise, but a
fairly high level of computer literacy will always be a prerequisite.

.. Administrative use of the computer is one of the main reasons advanced
by schools for the purchase of computers. Software is at present
supplied by commercial organizations which usually also prbvide the
training required to run their particular systems and programs. No
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2.

special pational effort in training actual and potential users is deemed

necessary at this stage

Computer awareness and computer literacy are obviously part of the pre-

paration of the users of all the different modes mentioned above, with
the exception of Computer studies/Computer Science, where specialist
training is essential. This fact, together with the need for computer

literacy outlined in paragraph 1.2. 1, makes it quite clear that computer

awareness and computer llteracy together form the most immediate area
of concern in the field of computer education. Not only does it lay

the foundation required for evéntual specialization in the various com-
- puter fields of study, but it also provides for an essential educational

need which will become increasingly important in the years to come.

DEFlNlTlON OF TERMS

2.1 Both the terms “computer awareness" and "computer literacy” are widely used in the

2.2

literature. Neither of these terms is, however, being used with a uniquely
defined shade of meaning. Copputer literacy, for instance, is used as a
term to describe such diverse programmes as a structured course similar in
aims, content and approach to the subject Computer Studies, and for. the
popular television programmes designed and presented. by the BBC. It was
therefore necessary to look into the various meanings of these terms and to
develop descriptions or definitions to serve as a point of departure for
all further investigation and discussion.

Preliminary operational definitions were formulated to guide the activities
of the Committee, with the proviso that these might be changed and adapted

‘as the investigation proceeded and new evidence and insights became available.
. Eventually the original definitions were retained, namely -

"In the context of this investigation -

COMPUTER AWARENESS will be taken to mean the minimum knowledge required by

a citizen to operate with reasonable confidence in a computer-using society;

COMPUTER LITERACY wil] be taken to mean the knowledge and skills required to

gain an understanding about computers, their uses, app]ications and limita-
tions, and their implications for society”.
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3. STRATEGIES AND METHODS FOR THE INTRODUCTION OF COMPUTER AWARENESS AND COMPUTER
LITERACY PROGRAMMES IN SOUTH AFRICA

3.1 DEFINITIONS OF TERMS USED

The definitions given in paragraph 2.2 above formed the basis of the design
group's discussions. It was agreed that the definition of Computer Literacy
clearly implied the "hands-on" use of computer hardware.

3.2 THE PLACE OF COMPUTER AWARENESS AND COMPUTER LETERACY IN THE-EDUCATIONAL
PROGRAMME OF THE SCHOOL

3.2.1 The Conmittee considered the place of Computer Awareness and Computer
Literacy in the total school curriculum, inter alia, at what stage (age-
and/or standard-level) these programmes should be introduced and to what
stage they should be continued.

Although there are many arguments for and against the very early (pre-
primafy) introduction of computer awareness activities, as well as reports
in the literature of the operation of such programmes in practice, these
had to be considered in the context of the South African situation and
the most immediate and essential educational needs of vast groups of our
population.

The Committee arrived at the following conclusions:

a. Initially it would be unwise to introduce Computer Awareness to school
pupils in the preprimary and junior primary phases.

b. Initially it would be unwise to introduce Computer Awareness on a
formal basis to pupils in Standards 2-4 (Grades 4-6) for the following
reasons: '

1. The concepts handled would not be easily assimilated by pupils at this
level. Quite a number of the topics would require higher level thought
processes and most of these pupils would not have reached the level of
cognitive development required.

2. Many pupils at this level have language difficulties and deficiencies,
making discussions almost impossible. Many of them will only at this
stage begin mastering the essentials of the two official languages and
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3.2.2

the terminology required will be outside their grasp.

3. In some education departmenfs the teaching staff involved in this

stage, are, from available information, the least qualified and tech-
nologically sophisticated, and might find difficulty in putting across
the ideas and concepts involved.

4. The amount of appropriate material is not sufficient to spread over a

period of three years.

c. Computer Awareness and Computer Literacy programmes in the school

situation should not extend beyond the end of the junior secondary phase
(Standard 7 or Grade 9). After this stage further education in com-
puters and computer-related activities could be done.

informally through computer clubs as an extracurricular activity
for interested pupils, and

formally through further study of Computer Studies as a school
subject

The continuation of Computer Awareness and Computer Literacy programmes
after Standard 7 (Grade 9) would -

1. require a higher level of training and in-service training of
teachers;

2. necessitate a spiral syllabus progression, leading to the repetition
of topics and activities;

3. overlap with the contents of school subjects such as Computer Studies
(Computer Study).

“Hands -on" experience

The conclusions arrived at in paragraph 3.2.1 above with regard to the
early introduction of Computer Awareness in relation to other more urgent
educational needs, were also influenced by the problems and costs per-
taining to the provision of equipment for "hands-on" experience in the use
of computers.
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3.2.3

Mthough the need for "hands-on" experience cannot be sufficiently stressed,
the Committee realises that the provision of hardware and therefore also of
"hands-on" experience for all, is perhaps a Utopian dream, but regards it

as worth striving for.

In the design of programmes and strategies "hands-on" computer experiences
have been included as options, especially in the early stages where the
largest numbers of schools and pupils would be involved. The introduction
of Computer Awareness should, however, not be postponed because of the lack
of hardware. During the initial years of introduction and in the initial
stages of instruction, the programmes may be introduced without “hands-on"
work being included. However, schools having a computer, or access to a
computer, are strongly advised to make use of the options suggested.

LOGD

Having arrived at these conclusions regarding the stage of introduction of
Computer Awareness and the problems relating to the supply of hardware,
the Committee nevertheless does not wish to prescribe a rigidly defined
introductory age or a single approach to the teaching of Computer Aware-
ness and Computer Literacy. The very fact that computer hardware and
education jn computers are both such rapidly developing areas, precludes
the design of a final plan in this field.

One approach to computer literacy, for which many claims are made, is the
so-called "turtle-logic". The best developed of these approaches is LOGO.
Because LOGO holds the promise of being one of the best approaches to in-
troducing children to computers from a very early age (c. 4 years) and
may be developed in complexity and power in parallel with the developmeﬁt
of the child (up to approximately the age of 16 years), the Committee

has deemed it necessary to provide additional information,"LOGO as a
teaching aid in Computer Literacy", as an addendum to this report.
(Appendix)

3.3 STRUCTURE OF THE REPORT

The requirements for computer awareness and computer literacy were considered

for each of the following groups in turn:
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School pupils in Standard 2-4 (or their equivalents).

School pupils in Standard 5 (or equivalent).

c. School pupils in Standard 6 and 7 (or equivalents).

d. School pupils in the senior secondary phase (i.e. Standards 8-10, or
equivalents).

e. Teachers-in-training.

f. In-service teachers.

g. fhe non-formal section (i.e. as defined in the HSRC Education Report).

h.

The informal sector (as defined in the HSRC Education Report,

3.4 RECOMMENDATIONS

3.4.1

3.4.2

School pupils in Standards 2, 3 and 4

The available evidence indicated that initially the priority of this group
was computer awareness, rather than computer literacy.

The principal purpose of Computer awareness here would be to assist

pupils in handling the problems of interfacing with a machine. Thus it
would be important to make pupils familiar with the use of keyboards which
are becoming increasingly common in everyday life, e.g., money-dispensing
machines, railway and other ticket-dispensing machines, typewriter key-
boards, hand-held calculators, etc.

School pupils in Standard 5

Because of the difference in training between teachers in Standard 5 on the
one hand and those in Standard 6 and 7 on the other, it was agreed that
Standard 5 should be seen as a "bridging" year between the end of Computer

Awareness in Standard 4 and the beginning of "hands-on" Computer Literacy
in Standard 6.

Thus in Standard 5 the great majority of schools would teach Computer
Literacy principally via written materials and visual aids such as films.
However, for those primary schools which can show that they are in a
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position (e.g. with competent teachers on their staff) to introduce "hands-
on" Computer Literacy, material support should be provided by the authorities.
This support could take two forms:

a. Further training of those teachers anxious to introduce "hands-on"
Computer Literacy, and
b. Financial support for the purchase of microcomputers.

In addition,financial and other support for the national production of appro-
priate software is particularly important here, although the development of
suitable software cannot be limited to this one category of pupils only.

3.4.3 School pupils in Standards 6 and 7

3.4.3.1 It is recommended that in Standards 6 and 7 Computer Literacy should be
taught in a more formal manner using hardware supplied wholly by the
Education authorities.

However, to delay the introduction of a Computer Literacy programme for
these standards until computer hardware (and the 220 volt-electrical
supply required to operate it), is available in all schools throughout
the country, would be most unwise.

It is therefore recommended that initially there should be two "levels”
of Computer Literacy in Standards 6 and 7:

LEVEL 1: For schools with no or inadequate trained staff, a "non-hands-
on" literacy course using television and/or written material,
supported if possible by audiovisual media, should be introduced.

LEVEL 2: Where a school has staff necessary to introduce "hands-on"
Computer Literacy, it should be supplied with adequate quanti-
ties of computing equipment and the course introduced as soon
as possible.

In determining the "adequate quantities of computing equipment" referred

to above, the number of microcomputers (or terminals) per school should
be calculated according to the following formula:
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3} {the largest class in the school) + 3, plus t for the teacher and to
replace any “down" machines.

3.4.3.2 On the basis of experience gained locally and as reported in the literature,
it is further reconmended that Computer Literacy at the Standard 6 and 7
level should receive the equivalent of 12 to 15 contact hours per year,
excluding "hands-on" experience.

3.4.3.3 [t is reconmended that the provision for teacher training and in-service
training will be co-ordinated in such a way that there will be a steady
movement of schools from Level 1 to Level 2.

3.4.3.4 [1tinerant Teachers

It was accepted that because of the logistic problems of training the
large numbers of teachers involved in such a programme, serious considera-
tion should be given to making use of a small number of itinerant
teachers specially trained for the purpose. Each such teacher would
handle a group of schools in a particular geographical area, as, accor-
ding to the literature, has apparently been done with considerable
success in Australia. These itinerant teachers would fulfil the dual
function of handling computer literacy courses for pupils and at the

same time training the staff of the schools concerned. If the schools
concerned do not possess their own microcomputers, these could be
brought to the school by the itinerant teachers. Suitable, easily porta-
ble models are available. Appropriate films could make a major contri-
bution to the implementation of such a programme.

3.4.3.5 Regional Computer Centres
At the same time serious consideration should be given to the establish-
ment of regional computer centres to which pupils from schools with no
computing equipment can be transported for the equivalent of one working

day per year. Such centres would also serve as valuable institutions
for teacher training in Computer Literacy.
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3.4.3.6 Subsidised purchase of microcomputers by schools

3.4.4

3.4.5
3.4.5.1

In many countries powerful incentives are in force in order to introduce
computers into schools. Thus in the United States the Technology Education
Act of 1982 offers substantial tax deductions to companies that donate
computers to schoolsl) while in the United Kingdom the British Government
has set aside £9 000 000 to subsidise the introduction of computer materials
on a £-for-§ basisz).

School pupils in Standards 8-10

In Standards 8-10 the pressure of a full curriculum of examination subjects
means that Computer Literacy as such would be inappropriate. In these stan-
dards, therefore, "computer activity" would take the form of either Computer
Studies as an elective subject and/or Computer Clubs.

However, every effort should be made to bring to the notice of pupils in the
senior secondary phase the value of the computer in a wide variety of dis-
ciplines. This could best be achieved by adding to most school subjects a
topic reflecting the particular applications of the computer in that subject.

Initial Teacher Training

The Committee accepted that in order to teach effectively the teacher
must initially know more than his pupils. However, the nature of computer
education is so “open-ended” that individual pupils with the aptitude,
ability and interest may rapidly develop beyond the scope of a computer
awareness or computer literacy programme, or may pursue a particular line
of interest within the computer field, so that it would be unrealistic

to expect of the teacher to keep abreast to all the possible topics and
developments. Thus to teach Computer Awareness in Standards 2-4, and

even “non-hands-on" Computer Literacy in Standard 5, primary school

1)
2)

Classroom éomputer News, Volume 3, Number 2, November/December 1982.

British Business, July 23, 1982.
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teachers must all receive training in both Computer Awareness and Computer
Literacy during their diploma or degree studies, including “hands-on"
contact with computers during his/her training period.

Because of the grave shortage of college and education staff able to teach
such courses, it is recomnended that such staff should receive training

in the Universities on a full-time release basis for a period of 100-150
contact hours.

3.4.5.2 Because of the increasingly important role of computers in education, it
is recommended that all secondary school teachers should undergo a course

in "hands-on" Computer Literacy during their post-graduate HDE year, or
its equivalent.

3.4.5.3 It is further recommended that the courses outlined in 3.4.5.1 and
3.4.5.2 above be included in the statutory requirement criteria for all
approved teachers' diplomas, integrated degrees and certificates.

3.4.6 In-service Teachers

3.4.6.1 Because of the very large numbers of teachers involved in any teacher in-

service training programme, it is recommended that a "two-layer® approach
be adopted:

a. A course in Introductory Computer Literacy, planned jointly by the
SABC and the educational authorities, which would consist of a series
of television programmes broadcast on all channels of the public
television system and also available on video cassette tapes. These
programmes would be supplemented by two manuals:

one intended for those members of the general puﬁlic who will be
following the programme (see 3.4.7 below), and
.. one written especially for teachers.

b. This would be followed by a "hands-on" course for teachers, such
courses being held at Universities, Colleges of Education and,
possibly, Technikons. Entry into such a course would be dependant
upon the candidates showing that they had successfully completed
the work of the theoretical course in (a) (2) above. This selection
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3.4.6.2

3.4.6.3

could take place by requiring teachers to complete and submit for
marking a series of regular multiple-choice tests. This mechanism
would provide a means of reducing the numbers of teachers proceeding
to the "hands-on" course.

The Conmittee is aware that there will inevitably be a period of delay
until the recommended scheme is in operation. It is recommended that,
during this interim period, all in-service training courses, in all
examination subjects, should include a component of computer awareness.
In addition it is recommended that all Teachers' Centres, or other
institutions for the further training of teachers, run a regularly

" repeated series of lectures or courses on Computer Awareness and Computer

Literacy as frequently as possible.

Finally, it is recommended that immediate attention be given to the pre-
paration and widespread publication of a series of booklets directed at
subject teachers, e.g., "The Role of Computers in Geography (Accountancy,
Mathematics, etc.) Teaching".

3.4.7 Non-Formal Sector

3.4.74

3.4.7.2

3.4.8

The Committee agreed that Computer Literacy Programmes for the Non-formal
Sector (e.g., Commerce and Industry) would, for obvious reasons, vary
considerably in emphasis. It is therefore recommended that such a
programme should consist of the public television programmes (and video
cassettes) and the basic manual mentioned in 3.4.6.1 (a) (1), supplemented
by a series of manuals written with the needs of specific industries or
commercial operations in mind.

It is further recommended that a core programme in Computer Literacy for
the Non-formal Sector be designed and that this core also serve as the
criterion for registration as a training scheme with the Department of
Manpower in terms of Article 11 sept of the Income Tax Law, 1962.

Informal Sector

The tollowing suggestions dealing in detail with the topic, should be
considered:
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3.4.8.4

3.4.8.2

3.4.8.3

3.4.8.4

3.4.8.5

3.4.8.6

The subsidised publication, for widespread distribution or sale throughout
South Africa, of an attractively produced and readable computer

awareness booklet "What are Computers?” of, say, 50 pages in length and
priced at not more than R1,00.

The basic manual referred to in 3.4.6.1 (a) (1) above should if possible
be written on a "stand alone" basis for those members of the public who
do not possess television receivers.

The SABC-TV computer-literacy programmes referred to in 3.4.6.1 (a)
should be widely available in the form of video cassettes (subsidised
if possible).

The assistance of the Computer Society of South Africa should be sought

in designing any national programme for Computer Awareness or Computer
Literacy.

Community Computer Clubs are an important avenue for the introduction of
computer literacy. Serious consideration should be given to subsidising
such clubs, either from government funds or via the computer industry.
(National support for less important organised activities such as sport
is already accepted and practised.)

Software for Computer Literacy is often inappropriate for South African
conditions, e.g., poor English, not in Afrikaans, not SI, etc.

Here consideration should be given to producing our own software as soon
as possible. However, as this will take some time, appropriate overseas
software, such as the Science Research Associates (SRA) materials, can
be used in the meanwhile.

The Committee favours the production of such software on a decentralized
basis, e.g, at universities (via a centralized funding body) rather than
at a large national centre. The Committee is in favour of a centralized
distribution agency for such software.
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4. OUTLINE PROGRAMMES FOR COMPUTER AWARENESS AND COMPUTER LITERACY
4.1 AIMS OF A COMPUTER AWARENESS/LITERACY PROGRAMME

Generally speaking, the programue is aimed at dispelling the mystery associated
with computers and to achieve the knowledge, skills and understanding set out
in the definitions in paragraph 2.

The course has been designed using the following criteria as a basis:

. Stress is laid on understanding computer concepts rather than specific
details.

Although “"hands-on" experience is regarded as the ideal, the design makes
provision for the fact that this will probably not be possible for all
schools during the initial years.

The needs of the school-leaver have specially been borne in mind.

The needs of the employer have been taken note of, but only in as much as
the Computer Literacy Programme will form part of vocational guidance.

4.2 DESIGN PHILOSOPHY
Difficulties in obtaining hardware and suitable software will inevitably lead

to problems in the presentation of the programie at school level. Thus the
concept of a core with options has been proposed.

PROJECT

7
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FIGURE 1
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4.3

The core will contain the minimum that a pupil at a particular level should
know. Optional material will be included more as an extension of the core
than as something new. It was agreed that one way in which the options

could be included in the overall design would be to set each pupil or group
of pupils a project which takes core material as a starting point and then
expands upon it. Thus "hands-on" computer time could be included as an option
for those schools having computers or terminals.

In the design of the course general computing principles have been stressed

rather than specific areas. This allows for a greater flexibility in method
and hardware used. '

THE SCOPE OF THE PROGRAMME

In the programme design the Committee has not drawn a definite line between
Computer Literacy and Computer Awareness. Thus the topic introduced will

start off at a relatively superficial level and increase in depth as the
programme develops; there will thus be a nmatural flow from Computer Aware-
ness into Computer Literacy, and from there into Computer Studies and Computer
Clubs activities. The programme, and Computer Studies, could all run in
parallel with a Computer Club which all schools must be encouraged to establish.

The seven topics selected cover the following areas (see Figure 2):

Technophobia: Designed to reduce the fear that some people have of modern
technology

Systems : Hardware: An introduction to computers and micro-processors
Software: Learning to use computers

Applications: The fbllowing areas should be considered: Home, business,
scientific, industrial, educational, etc.

Implications: The implications for business, education and society

. [Lareers : Advice and information on the various careers in computing
. History : This could be tied to the first topic as fear is usually
reduced if one knows where the object of one's fear origina-
ted
The future : A discussion of the latest and possible future developments

and applications.
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SCOPE OF THE COURSE

COMPUTER AWARENESS/COMPUTER LITERACY
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4.4 TEACHING STRATEGIES

Because qualified teachers will, for the immediate future, be in short supply,
it is suggested that in the primary school area, at least, the programme could
be presented using the thematic approach. Thus the teacher would provide
computer topics for theme-work and the pupils would do a large proportion of
the work themselves. Such an approach would help to spread the load and a
new subject would not have to be introduced. One teacher, trained in the
presenting of Computer Awareness/Literacy programmes, would co-ordinate the
work and possibly handle the "hands-on" aspects.

The resumé of the programme presented in paragraph 4.7 will adopt this policy.
The historical aspects may be handled by the History teacher; the Language
teachers might introduce the writing of instructions, etc.

Réle-play is suggested as a means of putting across the ideas involved in the
operation of the computer. This could be a classroom activity.

The section on computer applications would best be handled by allowing pupils
access to industrial concerns, businesses, schools making use of microcomputers,
banks using money-changing machines, etc.

In secondary schools the presentation of the programme would best be left to
specially trained teachers, preferably with some computing background.

4.5 TEACHING MATERIALS AND RESOURCES

The Committee was of the opinion that the programme would not succeed unless
suitable resources were made available to the teachers. The various Education
Departments should strongly consider the release of teachers in various
subject areas to do research on computer topics falling in their sphere of
interest. Each subject group would publish reports for distribution to
schools for use in the Computer Awareness/Literacy programme.

It is recommended that the co-ordination of the various report writing groups

should be carried out by the proposed "Central Clearing-house”. The “Central
Clearing-house® should also investigate the acquisition of the following:
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. Slide/tape sequences (A series of slide/tape sequences is available from
the University of Wyoming, USA. The three sequences are:

COMPUTERS Where are they found?
COMPUTERS What do they look 1ike? How do they work?
COMPUTERS Anatomy of a microcomputer.

. Video presentations (BBC series; Mighty Micro, SATV, etc.)
16 mm Films (Obtainable from the larger computer vendors).
Computer software (Along the lines of the SRA Computer Literacy Course).

Publication of a newsletter containing updating and new information which
would help the teacher.

4.6 MICRO-PROCESSOR CONTROLLED OBJECTS

It is recommended that, wherever possible, use could be made of any or all of
the following objects:

Graphics :  "BIG-TRAK"

"LOGO" Turtle

"BBC BUGGY"
Calculators : "Little Professor

“Speak n Spell"
“Speak n Maths"

Vending machines :  tickets
Automatic tellers
Computers in cars

Home appliances : Microwave ovens
Washing machines

Point-of-sale : Cash registers
terminals Bar-code readers
Electronic balance/calculators
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4.7 VISITS

Visiting businesses and industries making use of computers and computer-
controlled equipment should receive a high priority. The following is a list
of possible places of interest:

. Car assembly plants utilising robot construction
Computer cataloguing in libraries
Manufacturing industries utilising computers, e.g., oil refineries

South African Travel Services {Railways Computer System; SAA Booking
System)

“Computicket”
INFO

. BELTEL and other Post Office facilities (e.g., mail-sorting, electronic
telephone exchanges)

. Computer exhibitions
4.8 .OUTLINE PROGRAMMES

The Committee has, as far as possible, endeavoured to break down the topics
listed in paragraph 4.3 into subject areas and to give an indicition of the
content to be covered. It is reiterated that the intention is for most of

the work to be done on a thematic or project basis. The themes/projects should
then be discussed in the class/group. We emphasis the need to keep these
themes within the child's frame or reference ("world-view").

4.8.1 Standard 4 (Grade 6)
History:
Historical characters involved in the development of computers and data-
processing, e.g., Pascal, Napier, Babbage, Jacquard, Hollerith, Van

Neumann, Boole, Turing, Lovelace. This could possibly be incorporated
in the History section on "Heroes of the 20 th Century".
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Mathematics:

Executing procedures for a familiar task. The procedure should involve
decisions, e.g., long division algorithm

Finding and correcting errors in a given procedure
Modifying procedures to make them accomplish new tasks
"Grid-location"

"Journeys" - setting up a series of directions to accomplish a specific
task, e.g., locating pirates' treasures on a treasure map

Science:

Calculators (prograﬁmable. e.g., "Little Professor®)
Dispensing machines (money, tickets) -
Electronic washing-machines, etc.

. Life-cycles of animals
Languages:

. Writing out lists of instructions to achieve a particular task, e.g.,
using a telephone, frying an egg, etc.

Geography:

As a tool in neighbourhood geography - "Computers in our neighbourhood"”
(e.g., visits to businesses in the neighborhood using computers)

Book Education:

Procedures involved in checking-in and checking-out library books

Computerised book catalogues
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Option:

LOGO - Familiarisation with

Loading LOGO
Keyboard
Turtle commands

Drawing elementary geometrical shapes.

High-level languages

Those pupils wishing to learn BASIC, PASCAL or any other language should
be actively encouraged.

4.8.2 Standard 5 (Grade 7)
History:

Code-breaking during the war - leading to the need for computers
Development of simple codes

Gunnery during the war

Mathematics:

. Develop and de-bug procedures for familiar tasks, e.g., long multiplication
"Journeys" - more complex than before

. Simulation - in money matters, e.g., "Lemonade"
Science:

. Classification of animals and plants, e.g., dichotomous keys
Categorising items

Food-chain simulations
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4.8.3

General:

The computer used in Mathematics, Science and other subjects for drill,
practice, simulation etc. '

Option:

LOGO - continuation of previous work extending to graphical work

High-level language
Standards 6-7 (Grades 8-9)

Note

For this phase the topics have not been compartmentalised into different
subject areas, as the intention is for a teacher trained in Computer
Awareness/Literacy to handle the instruction.
Top-down design:
The principle of breaking down a task into sub-tasks is to be stressed
(this can be covered in many of the scientific/mathematical areas if
necessary)
Procedures:
General procedures for sorting and searching

Simulation:

Areas of application are History, Science, Biology, Geography,
Mathematics

Data-bases:

Classification of books in a library and of plants and animals in
Biology
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Social implications:

Possible disappearance of cash
Privacy of information

"Computer fraud"
Animation:

Computer-generated cartoons

Full-length movies (e.g., TRON)

Project approach:

Design and execution of a project (e.g., the "Kennel project" in Fred learns
about computers, MacDonald and Evans) with the following objectives:

- Pupils should become familiar with aspects of computing relating to small
businesses

- They should be made aware of the possibilities and limitations of compu-
ters

- They should be made aware of alternative possibilities

- They should understand the concept of multitasking

Elementary computer architecture:

. Limited to the "black-box" level. (This could be done using role-play)
High-level languages:

. Extension to non-graphical areas emphasising the procedural design

4.9 Extensions to the outline programmes

4.9.1 Standard 3 (Grade 5)

Pupils at this level should be exposed to computérs, as users. They should
be permitted to play educational games and use simulation where necessary.
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4.9.2 Standards 8-10 (Grades 10-12)

The intention here is not to extend the Computer Awareness/Literacy program-
me to this phase as pupils will be concentrating on their major school
subjects. However, the Committee expressed concern at the fact that sylla-
buses already teaching something about computers (Accountancy and Mathema-
tics) were outdated and that these required immediate and constant revision,
and that the teachers urgently needed support.

Where computers can be used to improve the teaching situation, teachers
should not hesitate to use them. Examples can be drawn from many subjects,

e.g.
simulation in Physics, Chemistry, Biology, Geography
word processing

company books in Accountancy

Computer Clubs should be established to cater for pupils who are interested
in the “"hands-on" aspects of computing. These clubs could also deal with
aspects of electronics and the interfacing of computers with various
scientific experiments.

The school guidance services must include computer-orientated careers in
their guidance progranmes.

4.10 FUTURE DEVELOPMENT

The Committee recommends urgently that the contents of Computer Awareness/
Literacy programmes be continually updated and renewed when necessary. This
means that the revision of the contents must be an ongoing task. Llatest
innovations must be introduced as soon as possible and not be left forr some
further revision as appears to be the case with many other school syllabuses.
The task of disseminating new contents would best be handled by the “Central
Clearing-house",
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5.

-

5.1.

5.1

ADMINISTRATIVE PROCEDURES FOR THE INTRODUCTION OF COMPUTER AWARENESS/LITERACY

A great many Government and Provincial Departments, associations, bodies and
institutions would have to be involved in the implementation of a strategy for
the general introduction of computer awareness/literacy programmes for all
sectors of the comunity. These are mainly the following:

SCHUUL EDUCATION AND THE TRAINING OF TEACHERS

1

d.1

5.1.1.2

5.1
5.1
5.1
5.1
5.1
5.1
5.1

13
1.4
1.5
.1.6
A7
.1.8
1.9

Primary and secondary schools

bepartment of National Education

Cape Education Department

Natal Education Department

0.F.S. Department of Education

Transvaal Education Department

Department of Internal Affairs: Coloured Education
Department of Internal Affairs: Indian Education
Department of Education and Training

Conference of Headmasters and Headmistresses

Note: 5.1.1.1 - 5.1.1,5: General implementation of any new educational

programme by these departments is co-ordinated through the Committee of
Heads of Education.

5.1.2 Initia) and in-service training of teachers

5.1

5.1.

5.1

5.1.

2.1

2.2

2.3

2.4

Teachers' Colleges:

A1l education departments Tisted under 5.1.1.1 - 5.1.1.8 above.

Universities:

A1l universities involved in teacher training.
Technikons: .

A1l technikons involved in teacher training.
In-service training:

A1l departments listed under 5.1.1.1 - 5.1.1.8 above.
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Note: Many of these departments often plan courses in collaboration with
universities, university institutes and colleges).

5.2 TEKTIARY EDUCATION (EXCLUDING TEACHER TRAINING)

5.2.1
5.2.2
5.2.3
5.2.4

Universities
Technikons, technical colleges and technical institutions
Agricultural colleges (including Forestry)

Training centres offering advanced (post Standard-10) courses

5.3 NON-FORMAL EDUCATION

5.3.1

Government Departments and institutions, e.g., training centres of the

-Department of Manpower, Saasveld College, S.A. Police College, training

5.3.2
5.3.2.1
5.3.2.2

5.3.2.3
5.3.2.4
5.3.2.5

5.4 IN
5.4.1

5.4.2

institutions of the S.A. Transport Services, Department of Post and Tele-
communications, Provincial Administrations; local authorities.

Commerce and industry;
Training schemes of semi-government institutions and companies

Training schemes of private employers registered with the Department of
Manpower

Chambers of'Commerce. Chambers of Industry, Chamber of Mines

Computer companies, importers and dealers: As a client service

Computer Societies, Computer Users Association, Computer Services Bureaux,

Computer Dealer Associations, Associations of Computer Teachers, etc.:
As a service to members. :

FORMAL EDUCATION

Departments/divisions of Adult Education, Further Education, Extramural
Studies, etc. of

. The Department of National Education
Department of Internal Affairs
Department of Education and Training
Universities

SABC, especially SABC-TV1, TV2 and

97



5.4.3

5.4.4

Post and Telecommunications, especially in providing cummunication facili-
ties.

Private computer companies, associations and computer "schools" run by these
companies and associations

5.5 Procedures for the introduction of Computer Awaremess/Literacy programmes in

5.5.1

5.5.2

5.5.3

5.5.4

5.5.4.1

schools

Education for Whites

The general implementation of any addition to or change of the school
curriculum must be approved by the Committee of Heads of Education.
Programmes offered by private schools are co-ordinated through the Confe-
rence of Headmasters and Headmistresses.

Coloured and Indian Education

The school curriculum is the responsibility of the Department of Internal
Affairs. Usually the lead of the Conmittee of Heads of Education is follo-
wed in respect of most school subjects.

Black Education

The Department of Education and Training is responsible for the school
curriculum. Here again the pattern set by the Committee of Heads of
Education is followed for the senior secondary phase, but for curricula for
the primary standards differ considerably.

Teacher training

Initial training of teachers for Whites

For the inclusion of a compulsory Computer AWareness/Literacy component

in the curricula for teacher-training courses at colleges and universi-
ties, this component must be included in the "Criteria for the Evalua-
tion of South African Qualifications for Employment in Education”,
Anendments and additions to these criteria are considered by the Committee
of Heads of Education through its subcommittees, the IACEQ and IACQT.
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5.5.4.2

5.5.4.3

5.5.5

Initial training of teachers for Coloureds and Indians

The criteria for recognised qualificatidns for these teachers are set
by the Department of Internal Affairs.

Initial training of teachers for Blacks

The criteria for teachers' qualifications are set by the Department of
Education and Training.

In-service training of teachers

AVl in-service training is initiated by the education departments concerned.

5.5.6 Tertiary education

5.5.6.1

5.5.6.2

Universities

Being autonomous institutions, universities, as a rule, decide individual-
ly on the introduction of ancillary courses. Representations for the
general introduction of Computer Literacy courses or modules may, however,
be made through the Conmittee of University Principals and the Committee
of University Rectors.

Other tertiary institutions fall under the control of various government

departments, mainly the Departments of National Education, Internal
Affairs and Education and Training.

5.5.7 Non-formal education

The general introduction of Computer Awareness/Literacy in the non-formal
sector, is fraught with difficulties. Because of the wide range of inte-
rests and organisations involved, there is no simple mechanism or procedure
available. However, since commerce and industry are usually fairly quick
in adapting to the demands of new technology, it is expected that such
courses for employees will follow as the need arises.
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5.5.8

5.5.9

Informal education

The same trend envisaged in the case of private enterprise, may be expected
in respect of adult education programmes offered by universities, tecknikons
and similar institutions. These institutions usually are able to cater for
current public demands and interests at short notice.

for the computer education for the public at large, the media, and especial-
ly television and radio broadcasting, are the vehicles par excellence for
furthering computer awareness/1iteracy.

General recommendations

The Committee wishes to point out that any strategy or plan for the intro-
duction of computer awareness/literacy for all levels and sectors of the
South African population would require the co-operation of a wide variety
of official and non-official bodies. In addition, it should be made possi-
ble and worthwhile for private enterprise to invest in thié effort, both
by participation in the programme for their own employers and by financial
incentives, such as tax benefits, for the donation of hardware to educatio-
nal and training institutions.

It is also essential that in the planning of radio and television programmes
the closest and most beneficial co-operation between educationists and the
SABC should be brought into effect. Other media should be involved as well,
and to supply them with the necessary information for dissemination to the
public, the establishment of a "Central Clearing-house" is essential.

It is recommended that care should be taken to involve the appropriate
authorities at even the earliest planning stages. In this regard it would
be advisable to invite every interested party or organisation to a national
launching conference in order to inform them about the rationale and extent
of the programme and to involve them in its planning.

100



PRIORITIES

Because of the multifaceted approach to the introduction of computer awareness/
literacy recommended by the Committee, it is not possible to recommend a simple
sequential priority order. Many aspects need to be initiated simultaneuosly.

The Committee therefore recommends the following order:
1. a) Schools programme:

Submission to the appropriate authorities for approval of the schools
programmes.

b) Initial teacher training:

Submission to the appropriate authorities for approval of national
curricula for initial teacher training and the inclusion of a compulsory
computer-literacy component or module in the criteria for teachers'
training courses.

2. The training of trainers, i.e. college lecturers, lecturers at faculties
of education, teachers selected for presenting in-service courses, and
itinerant teachers.

3. a) Introduction of Computer Literacy in teacher-training courses at all
training institutions.

b) In-service training of teachers (first phase).

¢) Introduction into schools in Standards 4 and 6 (Grades 6 and 8) and
subsequently in Standards 5 and 7 (Grades 7 and 9).

d} Negotiations with the SABC with the view to the design and presentation
of Computer Awareness/Literacy programme for the public and as support
for the teacher-training programme.

Note: This is not related to the investigation regarding BELTEL, etc.)

e) The appointment of writing teams and the preparation of preliminary
documents.

4. Software development .
5. Supply of hardware to schools.

The implementation programme is schematically represented in Figure 3.
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APPENDIX:' LOGO AS A TEACHING AID IN COMPUTER LITERACY

“The first computer language you learn has a lifelong effect on how you think,
computerwise. Thus the computer language we choose for the use in schools becomes
vital. I believe, ... Logo is a much better language to use for introducing
children to computers than, say, BASIC". (Chris Morgan, Editor in Chief, Byte,
August 1982).

1. WHAT IS LOGO? -

t.1 The language

Logo is a LISP-like, procedure orientated computer language. (LISP is a
computer language developed as a part of research into artificial intelligence).

1.2 The Philosophy

The Logo language was born out of a particular educational philosophy and is
now the central feature of a growing group of researchers and computer language
movements that loosely follow that philosophy. The Logo movement is growing
fast and "Mindstorms" (Papert, 1980) has become the handbook for the movement.

According to the Logo philosophy, the computer should be a tool for discovery;
a tool which expands guided by the mind of the learner. Children should
programme computers - computers should not progamme children.

Papert says: "in teaching the computer how to think, chilren themselves think.
The experience can be heady. Thinking about thinking turns the child into an
epistemologist, an experience not even shared by most adults". (1980: 19).

2. HRISTORY OF LOGO
2.1 Piaget

During the years 1959 to 1964 the ex-South African, Seymour Papert, worked
;t Piaget's Centre for Genetic Epistemology Geneva. Papert was impressed
by Piaget’'s research and his theories. He recognised the validity of Piaget's
distinctions between concrete thinking (Age 6+) and formal thinking (Age 12+).
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2.2

2.3

"In 1964, after five years at Piaget's Centre for Genetic Epistemology in
Geneva, | came away impressed by his way of looking at children as the active
builders of their own intellectual structures. But to say that intellectual
structures are built by the learner, does not mean that they are built from
nothing. On the contrary, like other builders, children appropriate to their
own use thatwhich they find about them, most saliently the models and meta-
phors suggested by the surrounding culture". (Papert, 1980 :19)

M.I.T.

During many years at the Artificial Intelligence Laboratory at the Massachu-
setts Institute of Technology, Papert and his colleagues developed Logo.

Originally Logo was developed to help with the teaching of mathematics to
young children. The original versions had line numbers like BASIC, but
otherwise with many of the features of LISP. The language was designed to

be used with very young children - as young as 6 - and would allow them to do
what they do best - learn language. The use of a physical and symbolic turtle
should bridge the gap between concrete and formal thinking. Logo provides

the young learner the “object-with-which-to-think" and the possibility to

apply processes learned in that way to more abstract situations.

"Stated most simply, my conjecture is that the computer (LOGO) can concretize
(and personalize) the formal. Seen in this light, it is not just another
powerful educational tool. It is unique in providing us with the means for
addressing what Piaget and many others see as the obstacle which is overcome
in the passage from child to adult thinking. 1 believe that it can allow to
shift the boundary separating concrete and formal. Knowledge that was acces-
sible only through formal processes can now be approached concretely".
(Papert, 1980: 12). '

Mindstorms
Logo, in its many versions, has been around for many years, but it only came
to the notice of the international community with the publication of "MIND-

STORMS" (Seymour Papert, 1980). The book, with its catchy title, helped to
create a virtual Logo cult from Tasmania to Alaska.
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“Mindstorms shows how the fundamental concepts of mathematics can be under-
stood and mastered by young children through the use of the techniques outlined
here in detail. Papert describes how the system works, how the children fearn
and progress in exciting and mind-boggling leaps, and relates the experience

to cognitive development - especially to theories of Piaget. Papert takes a
hard look at the way in which Maths Phobia is created in classrooms and can

be overcome with the help of computers". (Computer Age, 1981)

Papert himself has now left M.I.T. and has joined Jean-Jacques Servon-
Screiber's World Computer Centre in France as chief scientist.

WHY LOGO IS DIFFERENT FROM OTHER COMMONLY USED COMPUTER LANGUAGES

Back in the 1960's when computers 