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INTRODUCTION. .~ - v .

- . . .

. C. . . e e . ' S . oL L
- To introduce ydgung children to a range of cmncaptaz-skills1 and

.
N .

. . experiences as a basis for future competence and success in

: ¢ computer work; and to make them aware of the existence of

romputers in'thﬂirfénVianmeﬁt._-‘ A " .,i>

.

C RATIONAL. = - .

\ N -

"Getting td‘knmm‘éfﬂbﬁarn of knowlédgé'is'much Iike coming’

1ntD & new cmmmunlty Df P DPlE. Sometlmeﬁfone is fnitﬁarly'

Dvermhélmed by a bpmllderhng arrag of UﬂéﬂffEPEnfthPd fares.
1' : : “

(1)

e

1
I \‘:"3. 6 J
Entpwlng the domaln pf r%mputers is certalnly llie enter)ng a

1
'nem and gtrange commun1tg ‘a community f lled with manu pmmerful

j‘ .- . - N ' ~
B .

P Y

.

!

Earlg.expérience mith some of the ba§1r conrepts and'

ideas. _ s

actJV1t1e; in thls fleld is a good mau Df gett:ng to knmm‘lt 5,
‘poEPful ideas.aﬁd‘gn%&ring thét onevig;fot DVEEQhelmedilSuch.§s

P ' ‘ thévréa5qﬂ“fD§ this.cgr%%cu}gm prJecti ﬁﬁ ::' :  . . .

S Corf,,;;ﬁ‘tey«‘«s- are one’ c_:)'f: f;he 'f,asté'st g‘rt?iuqin_g ev':!uc:ational_' '

B C resourcé Preqﬁures from 5oc1etg and frmm mlth1n thp ¥Pach1ng fﬁ

cnmmunlty mean thaf Cmmputer A1ded Inﬁﬁrucflon and romputer

literacg are,incrEaSingAH becoming;gsééntial-elementg‘in thé‘"

curriculum, - Most of our gtudents will epcounter the computer at
T - S e e o :

~some - time or other before.they leave school. This may be through

Al *

: B . v
' . . B <1

driiag el dorgor i e Vel St o FRTHPRN S B ‘,,,‘.,‘:-_»\;;,\_‘.,‘,u\%\.‘;ﬁ?.“u;w,.\“-‘i
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% Y - . EER .
< ' s e \ ™ .
. ke e ¢ .
o 0 LA computér Bientd course, coppu¥er literacy, wgFd processing,’
" P * i . o . o . ' '
or’ s1mpPly using the computer as’ an aid to learning. Teachers can
* - - ' - ' .' ’ LI N " . ’ .’} ‘w v. AR ' N . ' . v . B ’ - (. . .
Vo “help their stugents nmake the greéatest possible progress

. . B A P T o N L .
towards the complter world.. Introducirg computers, and computer-
" IR related concepts and skills to children in the’Jmnior classes is

ot : one way of aiding.th15 process. "Ypung children are quife capable

L% M S . .

of hastewing many of the basic. computer conceptsy given adequate -

concrete experience. Children in the early elementary schaol
£ years - learn especiailg~w911 fyr.om Qirking with concrete bbJEctg,
' - . . ot o . . T s *
: . materials and phenomena, Giving & hild a chance to manipulatey
A i T, : . . . .

E . X : . * . M .. .. . A ..\. .
S o . \! ,act,ptouch, see ‘and feel +things helps him to-acauire an

. Teo understanding of auite complex concepts and relationships.
\ Piaget and BPruner both encourage ’discovery’ and other intuitive

approaches to teaching_and-1§aﬁning.\2). Ih these approaches

'-Children.acqqire an'understanding of concepts and prihciples

.- V. through personal’ discovery. These methods have .special valug in
: . - ' . . . . . - . . ! ! - L <.
ST sfeaching woung, children many of the concepts and skills

o '_pfereqpisiteytd qohputer comheteg&e, It is for tﬁys feaéén that *
) 'fhisAchﬁiculdm;uh;£ millybégi#_@ifh.sméli, s;mpié_sk;IIE
é lembhasiéing ﬁan#etelleahning and"hahdé mﬁf‘ékpeﬁiéﬁce.‘
i Childr?n‘wha gét*éqﬁé garig é%ber@én;e‘ofxcoﬁpuferg ih;thi%
way Q&yﬂ_ﬁé.amaﬁé that'it.i5 neithéwitoq Hifficultlnorgpur-o+ |

yeach,. Familiarity with the activities in this unit will remove

2 : R Cinvisible barriersand encourage intstudents'an.interestfand

' . i ' . _ . ) f . } : . I
L . desire to learn more. This aperoach enagleﬁ studEnts.tm.ieawn '

; o, these impohtant'skills, cbncebts‘and'techﬁiﬁuéé.at'the;riqwn_

. . pace ‘and in .an environment.free from the pressures they maw. .

K
v

“ . - . .

o . .
y . . . ; B
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Th]E ﬁWDJEFt preaents many sﬂﬁlls uspful 1Q\everudau 11fp as

’ : f' wéll as an the claagroomkar in computew &Dwk.-&gch-ﬁklllg
', _invqlveuthinking'out act@onalin sequenqey‘probfem-solviné,.
) ' ;Makinﬁ cleé? décigioqé, btganizgng infmFQatiﬁn,_as well as
D ‘éoé;ng-mitﬁ.digifal time,.tele;hbne and Calcu¥ato? keypads, and
fxllxng in: fDPMS for camputer input. f‘ o .t e
ThlS unit més d951gned to f1t in” ea5115 m1+h +hp Fverydau
’ .acﬁ}vitiee qf thenclaﬁsrémm, and pgthaps adding a little spice v
L" . 'énd éxcitément‘to'thaﬁ, and cneatiﬁg interest and a dééife to o
‘ * find_QQt‘hére; I&ais a;éimple'abproacbﬁto encmuragin; cohpefgncg 
and cnﬁfidéﬁce in'thé.ﬁtgdents’ WéépbnSE'TD fhg compﬁté} .
~ Vk _"revﬁlﬁf;on. S - i _ | . ' A |
. ‘f . The fépits expldréd include .t Borti{g and Drdering;:Decisiéq
'%é , o .Makxng and FlomrhartSy Dial And.Diéital Timé; %elepﬁane and.
§ ; : .Calculator P\egpads, Visual Dl_,plag,.Graphi‘(:E; The Keyhoardi
?} ‘_Cmmputer Inputs Processlng aﬁd Computer Uut%ut; A‘Computér\
? Mode}, and a 1DD} at. Thé wmrld of CDmPQ¥ers. R h
“ . . . ooy '
s R : Th15 uniﬁ is 1ntended to be. 1nrmrporated into tHe evprgdau
ﬁ- :' R Facti?it{?s_of the_Elementarglclags;oomy.éﬁd toﬁbe 1ntegrat9d
% iﬁtd_%ahgﬁsQEJe;t:afég%{ fmﬁ’e%ampié,iart; agthamaticsw
i 1ang;égé{ gﬁviwbnﬁenfai étuaiésziandfbfngé. Tha'uﬁitlis-
i. ‘ '.p;esentéd in guch a way as tm“make it‘éasglfdr a1téacher'ﬁD.
: ‘selec:lt an a_p#rb'priate'sec;‘tmn Hmm .,tl_;x-e; ,uﬁ_it. Cand fcn'\llmu;i_ng‘.,tr.‘re.’
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cmmbdfernwork}%ucéessfully;

Voo y EP
i oA .("
' . 4.
Yy : R
gu1de11nes in that sectlon, fdAint%odume.fhe cantent.to‘the _
- - D_. o
«
5tudenf5, mh1le 1ntegrat1ng it"into the ﬁeg%lar work "in "that
. B | ' K
subject érea; It'iE alsa'intendedujq.pe‘sphead Dyer;at'lgqst one
school year ,
- . . ' =
. s _
, S . . C

PERFQRMANCt CRITERIA

. e

Mang bf fhe 511115 taught in hhls unit’ w111 rﬁquire much
prartice and\vepet1t10n before the students become confldent and

cmmfmrtable with them. thars mill nDt require much effqrt_mnk'.

thé part of either student on teacher, as they may already bhe

-~

. bart of the child® s expeﬁifnce; The teachéh should. evaluate the

éhilds?s_prbgresg in terms of impréVed campetenfa and-.
dﬁderﬁfagﬁing'?fZEhe‘gqncepts pver. a lqng périodﬁéf time. It‘ié
ho%ed that the student will enjou these activities amd
.gh;dUEily,.fﬂrmﬁgh g;bmiqg eage‘ana‘faﬁiiiaﬁity, be;émg:amare

that this-is aﬁ aFeé.of mork“thaf s fun, enjoyable, and

intérestipgyléhd.that if'is ah érea-bhere he}she'canysucceed.'lf
.is plso hbﬁad~thatfstudents will show interest to learn more and

wili_be pﬁeba%ed in knowledge; skills and attitude to begin real

PROOIBIDN-FﬂR APTITUDE DIFFERENCES.
The actlvltles of fer fleylbllltu 1n that thag can Eas1]g he

exfended tD mffer a greater challenge to- thé VPFJ brlght

t
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-adeqﬁate ;évei'

' of the activities =@

thag will be culflvafad AaB tha wanit progresseg.‘Mang‘of the

o by o e b el s A v 3 et d e e S .. N "
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,

'student. There 15 grope fDr 1nd1v1dual and grDup morL to E\pand

Y . )
. v, < .

upon the re:@mmended content and a;t1v1t1es, For the slow .
Learperp the unit.can he hodif{gd ih ﬁuchia ‘way as ‘to enahle

»

this student to” his//her own pace and so achieve  an
tence without stress or hAnxiety. As most
racticaly with.emphasis Dn'coﬁcrete r '

experiences, it shodld be possible for all'atudénté:to achieve

~

an acceptab}e level of competence.

_ _ 2
ENTRY CHARACFERI&TICb

Th15 unlt on flrsf cmmputer 5!1115 it 1ntPnded for chlldrhn of"

- five‘yearé-and upmards in ghe Elémentary school, mho have nm&-
. * . i

yet begun working on a -computer. Jt is suitable, for gtudente mf

-

a, wide ranéeADf abilities; 1nterests and talentsn The most v

'1mprtant prerequ151t9 18 an eagernema tn e plore and dlEFDVEFy

-

'and 1f these attltudes are . lacklng 1n1t1ally, it s hoped that

KctiVities.require_a knowladge Df the alphabet and*fﬁa’concépt

N

.df numbew. As %hls unlt can 935119 be 1ncorpmratéd 1ntm rmgular

»

e : e - ~ . . -

learnlng Sltuatlons, act1v1tles requlrlng alphahetxral

‘numerlcal and written qk1lls can be Lntroducpd mhén the studﬁnt

,

has mastered these SPIllS.;MDPE complex sLllls are quulred\fmr

. - \

‘some Calculator*mmrk, 1-E g.»multip]1cat10n and d1v1510n. Thesk

sectxmng should not - be taught until the Etudent has: the ’ 'y

2

ngcegsary.bagkgrmund, Snms gf the‘work with flqmchawts még_prDVE‘

, e, . Ty 4 . ;
4 - e
= . N K
. . .
i L | .y
- - ',
. - 1} .
M ~ . '
G . i
. . t ‘. h
. n . . . [ Lo L N
e A . - v e S R T e
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" to be difficult’ for some children and sho'ld not be introduced
. - . v v ST . . . )

“until the teacher” thinks the child

that sections,can easily be passed
nhat _ ns '8 : _

v

is»reaagQ~The yhit is such

| W .. 5 IR ‘
over until a time when tha -

“them succgégfuliyu

student is in' a position to tackle

{INSTRUCTION STRATEGIES.
- - The teachihé*éépwoacﬁ mqét appﬁ6priate-to thigi&nit is the
r abpﬁoéch thaﬁ yill encourage gi5gover3# ekﬁlor@tiqn and
1 d;ééusaipn, éré@t éMphgéiﬁiis pléced-oﬁ the use gf/contretefif
) mé{er;als;'ana.the mode Df.inéfrutt%éﬁ énqulg eﬁc6QPag?lés much
i .ﬁ%ééti&allﬁork a5 boésib1g: It iﬁ‘he&gﬁﬁarg thét:sfudeﬁts have
A . i ) .
v .aS much > hands Dﬁ’ experience as pnssib}e.\A flexiblefteaching
i .approach Qi;iigr;atlg enﬁéhéeitﬂis uni} as'mapy-cflfhé
i- activities can bé extended D};éﬁérténéd, denending:dn tﬁé :
by . : . Ce N .
E studahfs? inte%Eﬁts -and.abiiitie§; If the teacher or ﬁ%udanf
ti'b' 'cgn CQntriEute'ext;a-idpqs:or acyﬁyitiesrweLéyant}to éhe;fopic,
g. ‘ ltheh'thgse too could he ekplmre@.-Tgig uhib:@fférs 5;695 farl i
‘ H _aroup Q&fk,Aiﬁféracfiﬁh éﬁd;shériné:émbhé.gtude%fé&ﬁang . \(
4 téachéé)}.sm\tpéftu?elaf inéffuctiéﬁlshéﬁlﬁ Fatilitate and
% ' .! ’éndoqraqéfthké; Styﬂéhts ﬁgqpld:ée:madéi}eel;that3theg'ahé‘
_;; _a&tivgig,{hV¢iyaq in the learning ékoqggg{ ahﬁ=thwougﬁ'yhéi%
} . ‘_athéf?ementgrékpgéianéelaﬁéénge éf 5é}f4mmw¥h:éﬁd‘sﬁtcéssg The
*Ai‘ 'ovéhélfﬂatﬁoéphérel$homlﬂ be pgsit;VE and hégpy;'eﬁcqg?agihb fhe N
ST ‘fgtudeqts'tgcreafn a@d gfow.f
- . a S ’
7 3 - ) .
R L ‘._f . . , .;
\C'éﬂﬁféi:vf*f- i .-l;{;ib; ”‘5;T.;i'%ﬁ%:;f%%;ﬁ%,;h’xi;if,;fjijir.}um; ;: R
TR y = - A ' A A A A A

T
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, s ’. . '.QY:HF:DUL'E.{ - | ‘ e T
f l “‘1:?lﬁ....‘BefDPE ‘the uhit" bEQ1nE mhe feacher must ensure that’fhe l
4} b ‘studenfﬁ haVE gwasped fhe skllls a;d lanledge prerequ151te o
: tge act1v1t195. It.lsiFlso wise . at thlq time ta nglﬂ cmlleétlhg
the materlal% and equlkment that mlll e’ requlred in this unit.

) :.:f':';;‘a,.» At th15 ;tage parent QUpport should b;vE11C1tad as pagentq mlth_.

: | pwove tn be ; gDQd 50¢VCé of.matewlals, e.gx tupemrltersy !

g . I ‘ ealculatmrs, talephnn%s,';lockSy.etc., Qgetﬁér,dn iman,bﬂ as a .,
donatlmn. Also the pﬁrenfs &an be 1nVDlVPd in fDQnglng a
p051t1ve and aupportlve attlfude 1n‘th91w'ch1ldren for the unlt

~The teacher wi¥1 bg'the_gudge as.tq;the best time to~begin ‘
. T ugm':k. on this unit./ ‘Th‘cg k"n-'om'llédg-e,%_r'.aﬁ the teacher has of the !
. . e . ' ! . - LT : : - T
s ','JQ }-,;g:-épi}ifiésijnfegégtsé éﬁﬂ péD9ﬁéé§ d}fﬁh? Ch%ldPEﬁﬂ}b the cla?sl
-} L mi';:lv'l'détéﬁﬁw.i_né_':c"'_rjeif dep‘tﬂ ahd‘_ae{gte}]t-, to whith -the unit is !
?i%mi -c‘- R;-:'_ é%pioréd,;;ndf%ﬁé paEe~ét mhj¢h fﬁe~5tuqéﬁf$3brqgfé§5 tﬁrbﬁgh:'
| i t!ne Luﬁlt B 1;.‘ _i 'V%1;~i . | , a | | | |

) £ . . T T : .

:g: Tty a Mang Dppowtun1t195 w111 arise where refprpnce to,‘gndf

'Q%. o 7_1tf3‘uw§;i510n Df, materials 1ﬁ the nn1t ran be talen atdvantabe. nf.m.t'

"ééfg ITT  ‘\3 %45 througn\cmnstant,practlce of &he sk:llsﬁand CDgc§§tﬁ tiat thP_.

Tidx:‘gl  ; "_  ‘stqunts u111 becamp Emaéetent ‘ ﬁd: sllllful.rrn~th15'mag tog;
iﬁ& - }J.¥~<b tha“unlt mlll nét b seen Las A set Df artiv1t195 and 5&1115 |
bt - A 1solated frnm tha other worL ;n thE rlaqsroqm;_but rather Aas . a-
S ARREVER . : ft..nDrma1 and Dngolng ﬁawt éf fhe currlcQIum.lThe studpnts Should
S. ' l then-be.égepared tD move eaglly and wlthodt anwietg-1ptg g{f o .
 n;:j.i3i'f:  :;;\‘ program to 1ntrnduce fhem tD merk on a réal,ccﬁpuféf,i .
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'LOGISTICS- !
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A collection of clocks and watches; dial, digital, and 24 . hour.

ATElephonesﬁ DnéAmithva‘diaI,\Dng with .a kegpad;

Cglculatdg;= of variea s5izes. - if.paséible, a Euitéblé.nqhber
-houidrﬁe‘one bEtméen'eyeﬁg th}stQﬂents.
1Tgpe@riteré - tD ‘teach. the kegboa?af fuping Sméll Moras and';
mééé%gés1 etc. Mau be either, mechangcal ar ElEFtVlL; They need
Vﬁot~be'mndern angld—fasgiéneq ones ahelélsoiuseful.
. C C .
A compufer and;g_yidgh_ggéglag términa1_4 héeded'for keg&ba%ﬁ

}?actlce, (=3% amiﬁthZDS%H +F t- and gﬂaphlc output d15p1agJ.

Most of- the‘equlpment,: xdept the computpr and dlSPlaJ tmrm1nal
coulq perhaps'be'borromed]féom'frienda, parepfé; or perhaps the
Qéhooﬁ:éeérefafy: ’

Materials:

.

'JAn adequate éupplgsof materials for Drtlng and C115 1fglng

.
.

acdardlng to calour, shapp, sizg'ahd>héight,n

Number 11nes, number stalrs, pther materials for number work.

v ¢

»ﬁ la%ge.flaséhnom.élﬁhabet_anH Dther.materialé éuitabIE'fpﬁ

»

.

alptheflcal Drder mnrl

Plctmrlal qtorles that ran be arranged in Drder mf q&Quence Df

r

'EVE“H""E. . " . - N . o : ,' : o _'l R e

A Supply Df tlmpfables showlng the tlmeg according to the L4

. 3
B

hdur cloch.»

Plctures nf d;fferent Pegpads, g.g. .automatic. bank, tellérs.

Pegbmards and elastlc bands. ' "-'\ B o ¢

[N
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Sauared paperof different sizes. _ . o o

.

'Exaﬁples.of computer printout, text and graphic.

;Examgles-éf bgrxﬁeaes. . ._ Co h B L R .
Piétﬁrgs ot, or if bisiﬁlg; real akaﬁp}eé of compdtgr input an ‘
’ ; Loutput QEvigéé,.e;g; aiéks, disk dPiVES! taée ﬁeco#dewv““"““"
printer?. - - ",':‘ . . 7 ‘
o ‘ Pictures and e amplpq of dgmpute; .in the woﬁEpIaéé, in bangs'
etc.,.ahd picture5 of p;opie u5iﬁg them.J' '
B * \
R  FACILITIES.
»The_gtudéntg’ rﬁguléf,classroom is fﬂe most sui%able._The unit:‘j
éhoq}d'be sﬁpﬁiemepted mithléome oufings to sée.énméﬁfers'in thé
? : --» hﬂ _ lmcayenviFQHmi;;. - - o T L
. e KRR A
- v 7 AR ,
S 7 e pERgoNNEL. S o L '
f . -'Thfs Un;f'cqulé be ¥aughtgbg:anngiemehtaPH scﬁqbl teachgr
. DA féxheriéndéd'iaxmﬁéking mith Qoqné\chgldren and h&&ing.mﬁ
f :w ‘ L Qndé%sianaiﬁgTDfi£hé}cdgﬁifive“léQéIS‘Df this age Qroup;_ltlla
- ?“ ' -i.. ';.reédmmended that the teachpr be the nmrmal clasaroom teééhgf-mf
E . the chilqken; The " teachpw shpuld have an 1nter95t-in cbmputersil
N ? ;ndfagffﬁﬁerést_in Enﬁouraging chilprén fﬁ ﬁe_prepéﬁed;féh
. ' ' qu%§1 c0ﬁh&ter_wgnk;.It me1d;beﬁag:agvaﬁtééé i% the te&cﬁer
'f. a ' méfe‘computéﬁ l{feraté, but‘a deflclen:u in this awea rould
‘ \ easllu he cnmpensated for by qcod preparat1mn and a wxll:ngnesv
~j o f .‘; to learn and Explore wlth‘jhe_chaldren. Theptgacher shmuld be
. » . - - : (. U . .

.

Lo ) . .
Ciyeme o 1t S e et AL o AR L N Y T SRR
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'mall'prégnized and ﬁrepaﬁed-for the_unit:and apérméch.it with a
senée'of enthusiasm and egc}tgment: l ‘ '
CTIMES ‘

TheVleng¥h of time requireé‘for this.gnlt will ;éru dépenaigg on

the age and abi{ifg Sf fhe=&lass. However a; is rgcomﬁehded that_:

.thé uniﬁ bé spreaq QQEP at‘leaai one ‘acedemic year iH m%dew t&

gin tﬁe qhil@ren adequafe“;ime to gain‘gractice and familiarity

‘mith th;xskilfs‘énq ;aneptsl Thé amouhtlof‘timE'per day or uweek
 devoted to the activities will depend on the depth fo which the

! ' <. . N : - ’ )
.unit is bheing Explmrea,_the iﬁte}est the'Stuﬁeﬁts show ;n’ify
andrhom if:relatés to other ciassrdém,ac%iyfkies at that-tim§:
It.is';écomﬁendéd that-stﬁaenfg 6e given Qup&ﬁgﬁftime tq_explbre,.

S : . ) C . .
. discuss and épmpare>theiv.ideéé_ahd interests mitﬁ_feklnw.'

. students @hd the ;?acﬁe¥.‘The teachér mus% keep in ﬁind_that';

. .ngqrtupifiés.fmr févisipp of skills andicmncéﬁﬁs;shqula ﬁe_.
ayaiigq Df.:Aﬁéddate geadher»pwepafatiép'time is alsn ans
important faétén‘fmr thé<§uécé55.ﬁf the pro&e;t% |

PROGRAM.EyALUATION. N
a) Ef%é&tivﬁneﬁ$é AT
.Whe proéfém‘cguldlbe.fega;éeq aéféfféétive if
- the.studenys‘ahe;iﬁféresfedlin the.édtivifiééfaﬁa-enﬁby them;
'—;Dvérié périod;6f t¥me all_étudeﬁts queksfandftha ﬁDncepts
:brésentealand ﬁaétgr the séills'tﬁég hivefbéenliaUghf§ |
- - ' -_‘: ."

et C p "

[



Cere "f“"."_‘ I R CNP Vi b ate b e . ) ] .
\ ' . . " lf o .
% . 11. - |
— the ﬁﬂgdents can approach CDmPQtEP~meh_Eagerlﬂ and
. confidently; . - Vv _ _f. S _ }
-,—>the_student§ a#e gmaﬁe of computers in.ghejr'environ&eﬁt and
. seak tb.léarn mdre for themsélveg. ‘ .
b) . Acceptability. o Y e Lo
jTHE ceurse could be hegarded as acceptable if:z §;5(»
[i _ : E _% tpe teacher i;vﬁlyéd beliéved fhat_it_wa; a valuable leaﬁhin%/
E experience foé fhe-Stuﬁenta; ".: - . $?  .
) .j'fpé ngdent5 devalopéd positivé;attitudes towards comeﬁEWS.
ﬁ . " and computer—related activit?egf
%: - the Paréﬁts, teacﬁeﬁ and-hrincipal.felgfthat it was a
E '@Drthmhile'unit“anq that it progidédlg'Stepprngkstgné to mAngl
g . iihﬁor%aﬁt iearningAsituatiDns. | »" .
~ - . C . o
: TMPLEMENTAT TON. j
Y . - . ’ . . : : :
, - The classroom teacher is the héiﬁ factor in'the imlementation of
| th?é cgvricﬁium ant.‘THis t%acher wéuld ﬁava.tolbé egéeg and
.{ S . interégted ih.iaglaménfiﬁg';t, and ggefitsqutehtigl yal@e‘to
. Co .‘ | .-_l thé~;tudents.-quénts’ éﬂd-pgﬁnciﬁai’s-éupéorfhNEQId.glgq be:an
: éd?aptaée;f‘pistmould perﬁapélbe fdrth;Dminplih.viém of the
démaﬁd”féw cpmﬁuterllitefaﬁg and the gromth Dg computers in
- ' . . 7 e . . - - o\ " . .
; N éduﬁation-', - - =
'{,." S 'ﬁEFéRENéEﬁn - _ ‘: "
(1)‘Paperﬁ_S.,ffﬁihd§t9rm5= Chiidfgnw pcmﬁuteés éndiPervfui
' R - . ,'i ' ) \
, {ri':-ﬁf«wf.f.<»,,v~xig‘» N RS _ﬁ;i.:.i.f» ce Dol "{1fu.r.:.,-_f“,: 'f_,<-‘:':*'“~'; “";f‘ e nfﬁa..aﬁg;ﬁf;dsxf-\ A |



e e

Ideas.’.
(Basic Books InC. 198@) p. 137. .

(2) Gage énd'Beﬁliher"{Educationgi Psycholggy’:

KHDughtdn.Mifflin Co: /Boston, 1978).
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e ’ - ... 1. SORTING AND QRDERING. ° ~ '

- Informatioh for a computer must always be atcurate and must be
» ’ . : : . .
entered in.;\og\cd order. To develop: competence in érranging_

.|.‘ : \ . Coe . 3 - -~ . "' .. \\ .
material’ in order or sequence, activities to foster

.

o

understanding and skills. in sonting, DIdEP'ng; maging liste, and
> an. senting. oyder | s

' " warking in aiﬁhabetical order berome Hméort nt. éorting‘is an . .
imporkant mental a&tivi{g which égnéists‘df observing 5 common
. . A . !
. attribute Df.cewtain mémberélin a Fblléc{ion and 1n éréuping
'  tngthEr those objecfs whiqh have the commop 3ttribufe.-Yoﬁng
'E ' ,”children usually begia té sort accmrdipg tgicoler ;nd this can
3 : ._reédilg Bg ertended tqiihclﬂde hthéw\pﬁgé%hél étt?ibﬁteg.
* . .n ) ’ »
; :. Ordening is a thinking'gtrataqg wh?ch dévelmps inrqhildre;_along\
: ) with the ability to sort énd.clasgg%y.-In‘order;ng, the child
A : . ) . : ;

first has. to find a Gommon,éhéracteristic-énd'thén mndeyrihe

o g,

o objetts in the set according to the magnitude of that

.charéctéristic’in éadh DhJéth. : Ty -
AThe'fDlleihg éc%ivities,begin'mith bbJegts and people in’

. - ' . ) T~ ) : .

the child’s'immediaté environment and pr?gfesg_to levels mHeQ?H

xi o ‘“ .  f, .Qnderétanﬁing and Enpmlédée 5+ numbér‘(mjﬁm)'aﬁd 1etter5.bf t:e

* _ X$‘ 1 ,‘.aidhaSéf aféfnegegéafg. - ‘ :' :.;’\ %

P LN

1. Sorting and Ordering. o . R

{(a) Vocabulary : o L o s : S e

e behind' - beside .

C Al

o LAY e A gt

big!’ bigger higgest
.short - shorter ’éhortest- \
K i ' D - o . )
..' . : N . : R o o " N . . s .
1 } . ; \ :

. t Toeeid Tery e w? S e e e -ufh!-&-'wv.n"b“..\_ﬂ o e - g o o _\'...._. Bty ...u,v....,-.-_-,t:“...,?g “MW&' M .
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N . long londger Iongest

small smaller smallest

) tall taller tallest
.the same as
colour ﬁgrds.
DEvelnp the vocabulary by using familiar- objects and take
. N . ’ A" .
advantage of sets. that crop up in the classroom,
] ,
~ (D) 8Bort and dlassifg.CDlléctimns of assorted objects according
to colbury size, length, shape.. Emphasise positional
‘ : b . : . ' X
¥ _vocabulaﬁu; colour words etc, according to the maturity of the

' % group.

L ~{o) Ordering collections of objects according to length, size,
! weight and capacity. Activities could take the form ‘of — R
B 1] L} N ! X ”

) \ i) copying. patterns of shapes in'a particular order.

B . .. iiY arranging gbjects-in-order of size - from largest to
; . smallest, from smallest to largest.
’ iii>» arranging codllections in ascendiqg-orbdéscendihg order . of
- size, etc. .
- . ) e . o . N ‘
iv) ‘grading childrens’ fopt-length, lendths of string, wool,
o rOPes .
B : ) . ) . K . ' v
. N L. 3 N A . L R . ‘
: . v) arranging’ children .in class in order of heighty from smallest
[ A o . \ . . ‘ . ) . -
. * N i . N -
[ to tallest,; and vice . vdrsa.
. . L . Ay e
s ‘ ! ) v P
N AN
i o T N
£ ' 2. Ordéring of Nuymbers. -
VntabU1§rg{, )
s SRR . . . “‘ R ) \ ,
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HEere' after:
mor e than less than:. ' ’ .
v é)'ActivitieS to, féoch  that numbers follow each ‘other in
. SEquence..Thnnﬁgh‘é%peﬂimenting with sets of objects they.will
. l'earn that one object added ta the set will give the next number
i . co . T n
on the number line. Py using the. number line _.and the number
ladder they will learn that each number in the sequence is one
more than the preceeding nuymber and Dne.less_than the next
number. For example:
%’ 1 34| s
i .
& NESURES SO VN SISO -
',} i . s ) . ‘ ) " . e 1
f ~Three is one GREATER THAN .two and one LESS THAN four.
H . Ly o ) . .
. (bh) Use of materials and activrtieg (e.g. Unifix cubes) to build
. number lines and sfairs tb reinforice the ‘concept of the number
! of upits represented behind the sumbols. Making collections, of .
objetts, counting them :and assigning the correct numaral. For
example: .
‘ /
; T
P . o v,
. ©3. :
. -Varinuﬁ actiyities,tq’entouraQE'équnfing in sequence - number of
.é ) " boys and girls in the class, number of fingerns on each hand.
it .
A .
3. Making Ordered Lists.
i a) Children have to put many sets of things in special order.
oo v N
. ."‘ . 1 ) .
[l NN b - . = i Bt "y
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For example,; in getting ready for'schmol, pﬁttjng o a teeshirt
) must. come before putting on a coat. Constructing a list of the.
. ! best order for such everyday activities is a valuahle exercise.
. , . .. ! . . & ’ R \ [
. s . ' \,
S~ . . ) ‘ . \ -'
T-—eb) Allow children t work out a.set of instructions to perform a
L " simple activituy e.g. painting a picture. They M@st makg
{ decisions ahout the sequence of these instructions. These
Ty instructions are given ong at a time to A pupil who will carry
1 . . o . E L
: ? - them out. Angy gaps or faults in the pattern of instructions will
! | be evident.
i : - .
> ..
' . -
v £) Making complete lists and putting them in the right order for
% a wide variety of familiar activities. '
! d) Telling a story by putting events in the correct ardern:
1) This is best begun by using pictures, malking decisions about
£ the vight seauence and then telling the story. T
- -; - i . ’ .~ 7\_ .- l . -.’-; F:(
. . (ii) Allow children to cut pictures from magazines and arrange
‘ them in order asatheg.caﬁpose.a story.
L. . (iv)y Have. the children create a mural:showing all the important
N ’ B P - ) - . . ° . ' . ’
L "things thew can do during the ddy. BPecause the pictures must be
; in the order in which eYéﬁts occur, the first picture should
. _probably show a child getting up in the morning.
R . . .
5 . R ¢ . Co ot ' ] ’ T )
¥ (iv) Sentences not arranged. in order must be read and then put
: in. sequence. - The pupil then reads the complete story.
¥ Bedtime. . . )
X Paul goes to sleep. o — ’
1 : . '
L . o : L .
. :':"“‘,"""T" e -,_\,,.’__;_‘*:7“1‘_‘,; :..,-.,i..a-, x ".q T , P e ..~.7_~3, SR .,' R Nhﬂw“\‘“‘.‘ Wb L ne ..r . = ERIS """""""'""4,.‘.""1'#"&’,'u,b‘&a_iﬂid.‘;":?';.
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class list, jea;hers‘hames, étcﬁ'Mang of these iistg tan he

way?" 5 -"Hou does this hélp us?"

- PAul Puts cm,'hi's pujaiﬁas.. a
1t is time”fmﬁ_béd." .
>He gets into bed. |
‘Mummg;régdslhim'a story. =

E N .

4, The Alphabet.

The following autiv]tle% requ1re a lanlPdge of all the letfprq

of the alphabet. A large mallchart 5h0m1ng all the letters in

alphabetical Drdér is aléb necessary.

a) woﬁd Coliections. 4 f

As fhe chlldren encounter new or dlffxrulf words thpg can be

.grouped acqé/glng ta the 1n1t1a1 letter and d]%plaged Dﬂ muld

L charts angnd the room.

b) Names in Alphabeticai'OPdew;
This . activity should bégin.mith famiﬁiar namesy for example a

list of the. family membeﬁs'in;alphabatical Drden,'friends.nﬁpeﬁ,

s

combiléd according to first names or family names.

Te

-
.

c) Examinétioh'ofnpublished matgriafs mhose_ﬁnnteﬁt.is arranged

alphabeticallu, e.g. telephore book or dictionary.

Discusion of queéfi@ns gch ast “Why are they arranged in this

~<

o

kg el Ly TV SUNC TR P GUE JRTWAIFRI SRR IOR SR SIS SR L I S
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.hlphabef.

S

— alphabetical list of objectsy

want): a blue bag, a crimson coat, a dirty dog). .

L]
d) Alphabet Games.
For those cHi}dren whq~have masterea the previods activities,the

following games will further reinforce the idea Df,alphabetical

order.

(i) Counting along the‘klphabet-~ which i1s the tenth letter?

~

(ii) Animal alphabéts — A for alligator, B for bull, C fonr
. ‘.‘ x » ) .

cat.... Many games could ba conétructed in this way wusing

diferent groups of objects - objects at home, food and:drihﬁ.

These ;Du}d he arrangéd into a pictariél-dr'illustrated

(ii;?_A}phaQétigal ahagrams..Thig game involves a Stgdent
seletfing a wbrd-well knomn‘tg fhe othéws anﬂ'rea?kqhéing-the
letters jh‘a;Fhabéticél'ordef-— Be.9. abil' Dr’aéehlﬁpt,.énd
pvésénting.it in}this ¥me forkthe othérg fm smlve{‘

(iv) ;I packed-MQ suitcase" game.

Each student afds an item to the list Df:ubjacts.'variafimn5=

~ or- each object to have én adjective (also alphabetical if you

)

“1 went to the Zoo and I gaw. . ..
ny meht-tmla restaurant cand I ate. ...

"1 went to the étoré'épdll;bmﬁbht.,"q

-

;Activities Like these are Suitable fér mdst'levelg_and are'gbgd

for vocabulary as well .as for ordering alphabetically.

RO N PR T e -

.
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2.~ DECISION MAKING and FLOWCHARTS.
'Th;s chaptér is an Eﬂteﬁéion q%_the éortdng and'pfdering
f actigities and ;dﬁceé£s of tﬁe_pre?ious cﬁaé%ér;'mhﬁch are,
’g 'fundémenféi stepé ih.the‘décisibn making #rpcess. A§ ;he
%  cDﬁputeﬁ'is‘a.machine,\ali the infmrmaflon.and iﬁsfructiong to’
3. Ibe_giveﬁ mqst bé afﬁanged in advance}in completéig acﬁurate and
.E »unémbigu;us brdef.f#lowcharts age a goad még for chilﬁren to’
; illﬂgtraté in & clear éﬁﬁ specific Qayﬁthg order of,lnstructioné
i. . and_dégisiﬁﬁsifmr.the tnmbutér.
- - . - '.
 ? . a) A simple beginning would be to present the %tuﬂénf with a‘sﬁ%
ﬁ S -of pictureg'dépfct;hé actimns %mr a parficqlar act{ygtg_g}g.~‘. ' '
g ?getting'readg {mF school?, ana requiring him/her to put them in '
i . .
% o , the Cprrect_seq;encé..ééekActivitQ.l. .- -
“:;'. - : L VDc-abLllargi“ ‘START T'H_EN.. stor . I I
R ;bf Simplest Flbmcﬁgrtéli.' U L R
E o : '. ~ A Flo@chaﬁf aluways bggiﬁs-mith_a-gténdavd wordy SQCH as’
" K START, or ENTER. * » -
%i _ : —.Thgre"ﬁuét be é 5ignaljtp=énd, sucH.a% STOﬁ,.Dr EXIT,'dr-END.
4 : : - . Co - S e
? K - Theseisignal’wmﬁﬂs éﬂe‘mr;ttep inside a horizontal shaped
: o E ; 7.rai:etré\cl=:’ oi.ttline. T |
18 B : ~'From the centre Df‘}hé START‘OMtliﬁém; arrom'pdihtsl
daméggfdﬁ té the first ihéfructibn,.infa”he&féﬁgmlar nutiinEf "
- Iﬁ:thé.simplest flechaﬁtg the paftéfn isrsgry siﬁplg, #
- - ‘
o . - e o s e 487 s ek s e 4 i

L T L e e
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consisting only of 4things.to do. For example: ' .
A i
' .
A Y .\»;
, A
FIRST INSTRUCTION ‘
L - : . . 1 ' . . i N
'SECOND S ' :
Y |
&
3

s

) . Ih many cases questions must be ansMered,BBfDré'the next step

v, .

;? or instrucfibn can be‘given.vSuch'questigné are entlosed iﬁ

: diamond shapes;,. ’decision diahdnds?warmm this shape there are
'. ~ . . .. * Q . -

. two arrows, oné indicabing YES and the other. NO. The atudevtﬁ

. -
- . [

'#'~ T Amusf'be'made aware that YES and NO are *he only possible answers
. : ~in ahy flowchart for a computer because of the may_in.mhiép the

O o computer functions. The arvous from .a decision diamond fwill
¥ . . . * . S ' ) ' . . ‘ .
create loops, but they must always return to the main stem of
“the program. _ . Y

" . ' : . . . . . N

~

. -
- -
o 4 .
“ .
: . : R
! |
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N : ’ .
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- A Bimple Flowchart for Finding Red Crayong. : T
/,‘ ! - . . P . ) * .l

Take a cravyon from ‘

| v the box. S S
: s - “. — b - ; P <.
. . o~
1 - - . N . ’
, ; Put 1t an | -
_ NO |, - the other hox.
oo L ! ot ‘
Co ) j . S )
) +
N P
5 w y
I - . "
) ! : |- .
. A .
N s e ‘ - .
’ T : e ’ - o . v
[ Put ina pile for - . . o :
. cred trasons, b L » . . ) e s
. e RIS [ _ . . . a B L
‘ L ’ | . v
. ‘..‘ ) ) N '
CAre  there "N o C . . .
.t NI N , .
ARY more - traygons - > . '@aﬁ . : ,
R ‘ b o . y . . . ! N 4
o e : D A A :
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All students showld be given an opportunity to develop their
; . _ : ) . \
- . ‘ . _ .
skills in making simple flowcharts. Individual students can
compete with eath other to 'make the most interesting flowchart,
“and also to make the most efficient one. Many of their first
“attempts maw contain mistakes or ampiguities and thew may be of
great'help to' each other in sSpotting these slips and of fering
suggestions on how best to correct or improve thew. Many
everyday materials can be used as subjects for a sorting process
in a flouwchart. Seée Activities .7 and 3. -
1
d) Making Decisions.
. Computers can only work on a yes—or -no basis, and for computer
work chilgren must “learn to ask questions where only a yes/no
answer is possihle. Games like Twenty Questions, ZAnimal,
- T : o e . -
w S *vegetable or mineral?’, played with strict attention to-the
rules, give the students good preparation for computer . . R
. programming. This process of questiconing seeks to establish or ,
L ) et X L . . X . o . . o o )
- o . N . ) c . . . LN . . .
R eliminhate wlasses - of -thinas first, e.g. "Is it a person?", with ¢
¢f the whole pdintfof the adtiv;fu being that the answer ' is either
M . Do T S I ) oo Lo -
ﬁﬂ yes or no..Such activities are gopd. for %timglating oL :
d ) . } ‘. [ ) , ‘\ . PR} ."‘f‘ . X . ; .
W0 concentration, obsdrvation; .and logdcal tHinking, as well as . -
.béihgfébpd cbmputer"pracficé.' o -_. R : o * -
. _." - .
, “ . T . .
M ._‘,. 4 ‘ ~
N ) .ﬂ f
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. : - - o ACTIVITY 1. : ) R
., Objective: To give students experience in ordering sets of
. . . . ’ * : LI
pilctures. : " S )
: 7 ' 1 ~
- N . -
- t +
ﬁ . . . .
.’ 3 L )
Directions:
v 1. Give a cobpy of the set of pictures tb each child. Provide
’ sCissors. for Studenté’ use. - ’ ot _— .
Z. Go vver the dirvections carefully; be sure students understand:
. what to do and that each row of pictures is a segperate set.
© 3. After each set of pictures has_ been put in order. discuss
: reasons for the set’s order, using the key vocabulary words.
) o . 4. Provide strong paper and glue. Have students glue their sets
T of pictures 4in order on the paper. Display the mounted sets.
A9 " -
v
N ) .
B 1
. ¥ r . -
' AN L}
, S . oL o
& - \ . . -
N N ’ - .
| } i . .
[ . * o > ‘ -
& N “' "
* b . : ) < » -' . )
. ! £l s ‘,
L Coe e . - , s
N " 45 AR L Wi '”"*:{" cmdi DUNETE - Ha aiyn s e 2 B S I; . wr ‘"';""*““"‘:""Mﬁk.‘;'
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o ACTIVITY =, . S
Objective:-To provide students with experience 1n putting the
. steps of a procedure in order cm: a flowchart.
. »
Directions:
1. Provide epach student with a copy of the worksheet, 5c1§50r5
and pagte_ ) . . R . - . . . ‘-
. . . ;
"ﬁu Pe sure students understand the directions. S %
3. Check - students’ work before the rectangles are affixed to the ;‘k
v flowchart. ‘ - . ;i - .
Some Further Activities: ;
» , 1. Ha%e'studehtﬁ make a flowchart to show the steps involved in /
I, : ) . ) .o ) ) - . ‘ - B i
o making a. telephone call. . ‘ o
Lt . . . i
L Z. Have students make a. flowchart to show the 'steps involved in i
’ getting out of bed and dressing in the mening.~ : -
N
i
.: ; Ml
. . .
K
'\v.~'l‘ N 1
W
i
LV
i ~ ' :
o . .
2 .
¥
3 .
1 R
'g‘f- 1.
gz L . .
‘ N o 5 N )
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. "ACTIVITY 3. L L . '
. Objective: To give students experience in using a flowchart. '
LN ‘ - ’ B ’ . ‘ '
N . ’ \ ' '
»
Directions: - . ; ' T .
1. Provide a.capg of the Qorksheét for each student.

2. Go thpougﬁ the flowchhrﬁ with the children to 1insure
understanding of the procedurg. The first answer has been '
entered on the worksheet. , L I .

. E.Jsxgdghts-Mag use.a calculatmr.if they have‘alreédg learned

“how to operate one. . . ; ‘
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B:ITELLiNG THE TfME; DiAL and DIGITAL fIME. ’
- o ' oo
Telling:time is one of the most d%fficult meagufementmskillg for
S éhildﬁen to léarn, yet can be one ofvtﬁe mogf enjodyable and
hémarding~tmpi¢s tﬁ teach. Dealing with time is one of the most
‘ imﬁértqnf and usef@l surviwal.ékillg.for childﬁen as @all as foar .-
. © . - oo I
adul ts. quf Cﬁfldr&n a;e intfoduced to the cﬁnéept Df time Vié./
the trééitiongl dial clock, and rgad the fime from thE:PDSifioﬁ v
of thé‘hands. BQ@ incréaéingly, the-child encounters digital ;
’ clbcﬁs and watches in his/her gnvironment.'@ne of fﬁe mnéf' f |
ge'. . .vaiuusvfﬁi&gs-about.mosf modern clocks and watches is that t#ey.
';2% tell the:tiﬁe in humbers;'Aléo, timetablas; T;V. and radio }
l? prpgrammés give the~tim?5 of prgérammgs-in figuresl Chiﬁdrgn
:i have fd leakn_tb conﬁect the fmmvmaus af teiﬁing‘the\time and
i. éhodld-bé.aplé,tmxrélaée one méthod_té tﬁefotﬁgr. v ,
(a) The Traditiomal Clock.
f?' The Btandawd.d;ai ;1DCH is ah_aéﬁential‘itén?in éﬁgijmniqr'
'i%ff- o ﬁlaésramm; The children learn and become TaﬁiLiar w;th important
EUR - times of the'd;Q-mainlg:by récagnitidn-nf the viahalﬁpéfter;
e  ” ,-made bg'the ﬁands én the,ciock dialf To get beyénd tﬁis‘stége; \

the children need tﬁ'cmmprehend that: the time armqﬁﬂ the dial is,
‘measured in countaple minutes, and that the figurésyst§nd ¥prf

minutes as well ‘as hours.
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Cons1dér the following pfmcedufe to ihtrbduce sthdenfs to
telling the time: -
- Prepare a classroom set of clock faces that have only an hour

hand and pass them out to the class. Explain to the'children how

the day is seperated into two parts of twelve hours each, and

that the hour' hand in ‘the clock tells us the particular howr of

the day. No other-hand is really needed. Pegin a demonstration

"showing twb o’clock,. and so on,..making certain that each child

is rasponding correctly.

- The next step might be initiated by asking a aquestion; “How

cduld_Ilshbm thE:timE-if it was a little past four o’clock, but

not yet five bfclock?? Encourage 5tudént3 to respond that %he.

_hour hand would need to point somewhere betwe®n the numeral 4

énd-fhe‘numeral 5.

— Throuwgh discussion, examination of their clock. faces, and

préctice fn moving thelhmur haﬁd, students could be,helped to

e precise Judgements as to the exact time. For

N

‘make mpre and.mor
o e

example, the clock face pictured in Figure could be discissed

. < N . M - \ - . . . R
as showipg "half-past nine o’clock® since the hour hand is

. ipprqxima}ely hal fuay bétmeengthe numerals 9 and 1@.

.I- .‘A-‘ ) '-_ . “- X .

‘.Figuré 1 'Q;hugwj% :

.— Continuwe in this mazxmith the students uﬁtil su&ﬁ{time as a’
fquérfé;.paét*‘the‘hburwbecoaes familjarlto Eakg'chiié.'ﬁflﬁhQSq
pbint, inﬁ%ructioﬁlgn the fuhc?@op Df tb$ ﬁiﬁufe hand may heéih.f

e ~
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addéd'anotﬁer Hand to the clock.

past three o’clock and o on. Initially this.should be done by

coae or o . . . L L -

~

— Discusé with the students how they have been able tp_teil the

time with a fair'degreelmf accuracy by estimating the distance

. the hour -hand is from one numeral- to another. Thean explain that

timekpepers have found a way to be even more precise — they have

divided sach hour into gixty parts, called "minutes’y; and have

* 0

~ Pass out.a new set of .€lock faces, 5o that'each child has a

face with the 'new hand’ on it. Compére-the two Handsj observe
howlt ey are different. Theﬁ_explain'fhat every time the hour

hand goes frem one numeral. to the next, the new -hand does

ccompletely around the face of the clepck. It starts at 12 and

goes around to 132 by the time the -hour hand' has made i1ts Journey

from. one numeral to the next

1

) ’ ‘ . : o
- Have every student put the new hand on the starting point and

the haour Hand'af'ning o’tlock. Show them how the new hand

actually twavélg hal fway around. the clock while the hd&ﬁ hand.

mdves to thé now familiar midway position between 2. and 1@.

- Help the children cpdn} the intervals oh the clock face to N
Zhowzthem that the-new"ﬁand hés,acfuéllg gone Sﬂ‘spaces,,and
that each space is equal to one minute. . .

_4,Through disqussion‘and e%amples, make furtheéer generéliza%ioﬁs

Yo such concepts. as ’quarter‘past‘niné’, and s0, on.

'~ Finally, ask students if they can &how eight minutes (spaces) . -

[

cdounting. As! they gain confidence and experience they can use
the shortcut’ of counting’ each numeral as five minutes.’

R ngiﬁe the mhble pﬁbcegs bu_aaking the students to tell the

.

RN
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clock, and likewise the minutes on-the digital clock with the

AT e ‘_‘:"'-‘i\"-i""‘."" P ;,_“,\u . o . v oe
32, i !
L .
approximate time as you maipulate the clock.
(b) A Clock Praject. = | : ! g ’ )

Studénts aﬁe_ﬁedujred to make lists and illustrations of clocks

\

" they see in the énvironment, and tell what time the clocks shou.

This acﬁivity 1% bound to reveal digitéi clocks and provides the-

coppartunity to explore this type of time piece.

4

() Make a Model Digital Clack.

This can easilu be made from a horizontal rod, four large loose-

1

- leaf file rings, and two sets of numbers, perhaps cut from an

Dlg-calendan: One set, from 1 to 12 (initially) for the hours
: L . : : L
can be hung on -two ringg on the left. The other set from 200 to 7

59, would hang from the second set of Fings on the right hand

side. A dial clock beside this model makes it simple to

correlate the two methods of telling the time. Bg‘cdlour—coding_

”

the hours of theudigftal.clockwmi%ﬁ_fhé haur hand on the dial

. )

minute hand, a fhrtherrgimpiification of the time telling

process is possible. . .

NN - SRR - T s . - e e v . .-,' by din Lt
L e . : . T e g
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Figﬁke by
Various activities can be devised whereby the childiren fead the
tjme"from thé real-dial clock and convert {%.to digital time on

the model clock, "e.g9. lunch time, 132 o’ clock will be recorded as

2,00 on the digital clock. This may pose. problems for sdme

children who will ask; "Why zero zero and not sixty?e It will
have to be.exPiained that zero =zero and not sixty jis tﬁe end of
a_cnmplete.qircuit for the minygte hand on the dia{gcﬁﬁch.

(d) The 24-Hour Clock. . o -

Previously, time had been” faught with the concebt thaf_the‘dag

was divided up into two 1Z~hour .parts. At thig stage the idea of

v

a complete unit Df‘dag*PIua~hight-and the zZ4-Four clack can be

"L introduéed. Instdad of beginning another . time unit at 12.59 we

~can continue to 13.00 etc. up .to - 23.H9, befdre'wa begin the

next E4—h09r unitfﬁThé teacher ‘should provide a modeaxmr'é'real

s

clock” face with the secend-circle of numerals, in order to

reinforce the Z4—hour concept. Pupils should be encouraged to

' » O . L . R 8 :
think about the times in the afternoon in terms of the 24-hour.

y

.system. Many activities can be’ constructed around this cmncemf

to enslre that students understand. and can use thislsgﬁtem
:. . ,'.' : ' ' '. . . - . - ’ i
eroperly. For example, holiday brochures, train and airport

e . BEY

s
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timetables can lead to m ny exercises whereby the students
Nt , ' : A

interpret the times fro the Zh—-hour S5YG T @M, calculate thé
ﬁeparturefarﬁival timeé,-léhgfh of journey, etc.

M il

{ o . ’ . . , -
,&, Converting the digital model clock to the 4-hour system 1s

very easy — simply include thi: numbers 13 through to 23 and r=era

in jthe left hand set of ndmbers. Mang-of‘the breviops activities

8

can be adapted foﬁthis new agst?h,,and children should be'givap

. -

plenty . df qpportuﬁities to .convert from the 12 and 24-hour

» o g . . o I .
system on 'a dial clock to the Z4-hour digital clock. ol
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4. KEYPADS - (1., TEgéPHm_ﬂEB.’ : ‘

’ fa} Begin th{ﬁ secfiog-by 1mbkipé at the.ﬂial\on,anlbrdinaﬁg /'
'féféﬁhone: “In.phat Drdeﬁ-éfé'thg nuheralg“._”what_is tha.girﬁt
'ﬁ@mbéé%h.-?Qh%t 15 thE last number?", étc;.THg é%QdEhtgfmiﬁl

nétﬁcei%haglfaiepﬁaﬁezhumérals stgrt at.1 and add:thé-;éwd_at_. f-
. e . N
P thé.veﬁg.enq.‘.. B
. —- Chi'_l‘dr‘en_._lcéﬁ dr:al;l the 'la.QD;ut-Df,'the‘thg_g “teig.g'pf'l(jﬂe.dié\l' and
; poiht to {Hé numbeﬁ§>redgired to aial éheiﬁ own phone-ﬁqmbef,-qr .
. that of a ff;éndl They éhbula he giJen pfactice‘diariﬁg nuwbérg
g e the tévléphoﬁé;' | - ' 5
¥ ¢ . . Ly g
(b) .-_?‘i’lk‘a.é-.Tel:éphone‘_}(éyp_ad. . | )
i; Y Méng ﬁey félepbonés have.pﬂéssﬂbutton kegfadé ihéteadzgf tﬁé <
:;. . F;Childr?ﬁ shqgld be givéﬁ_thE'?pﬁqrtunitg to use a.telephqﬁe.
 ; ﬁ: | ﬁeggéd.!"ig this Qag of usinéithé.félﬁphqné‘éaéier thaﬁftﬁe'ﬂiéf
3%; . mgthod?%; tha?a;réfcﬁ‘ldeajgp be;féinfn%tgd;l g;éséyﬁé_RQHS'igl_
; :%lmégidfsfeiiiﬁg tﬁe telépﬁbﬁe3mﬁéf_nQﬁhew to,éanneé%.géﬁ with;
._iéﬁpié;éti@ngof theilagaut'p;.fhé,nuﬁerals:.‘ |
,_yﬁﬂhatfﬁﬁhﬂé%ﬁcﬁwégsf?rg¥zufdwﬁéf.iswfﬁé~iast'numper?ﬁ ﬂwhat:,'
! pc151>0n - :-‘}lfl'r'c-:;»'_-zer‘."r PP : S . |
'_ o /" BN .
7ls |9 |
: @ ' - !
! ‘ B ’
IR o |




" directions. : RN ;:._f" U » ' ‘. i

. the'fDilbmihg.actiyitg"can'serve,tm raihforpé the concept=' K

;quUaPé-at'thE Dmttoﬁ, and then b@ a&ked to put-ln a given

: PUTTRY TN GOV s r gk, y S e . .
"‘ A H c_*,“ A TR Y & -""\"\{ R AL ERY DR R U T

LI .

—-pﬁildren;gﬁﬁuiq'dr&m-mlaééamé df'the keypad and fill in the

CDrﬂEct humber:; An addltlnnnl arf1v1fg at this Stage‘mould he " .

to add up the humérals dDwn thE mlﬂﬂle,.and dlﬁqonallu in, Udth

.

Fh11drPn can’ prarf]r.»puftﬁnq thp1w flngpré Dn fhp ror Prf

keus in’the’coﬁréct‘brder for their omn hdme‘tElePhone numberﬁ, L

o 2 . N

or-. ang other phone numbprs fheg anw

\ s -0 -
. >
T4 B . . . .

1

= Nhen chlldren have ‘a gra%p ‘of, the pns1+1on of the numéral%, ’ ﬂ', .

L N . L - . o,
\ .

s . .
. y ' [N ~ AR . St : s

E Agchild?can;bé qiweﬁ én mpty 9- ﬁqHaVE gr]d, with the extra’

) . . v .-'

\
B .

. L, - '.‘.'\ , . ; ) . . L. v ) -
ﬂumeral-as_Qurbkly as pp551ble,'unt11 thp grid.is completed.

.t . >

. rea&ona fow thlS- -

tiaﬁs w{th'théif fiﬁdings;.e.g; autnmatlc ‘bank tEIIEPJ,

. Y - .
~ . .« N . - . .
R

(Students rah refer fq,a d]agram or a real kéupam‘to maFP .

. .. . . N . .
. . . . B .
, : .

ce?tain of. the po$1t10ns Do A R R

~ ; ' . - N t
¥ . . !
A,\ . ~

A rollec¥1on Df bnfh‘real fejephnnes_m]th Ppgpddé and ' ’ T

.. !
. x DR LRy »

111ustrat10ns of thls fgpe of telEphnne can bhe made. D:srus 1mn

maH follom about mhlch S1F P, shap9y or stgle i5 better‘aﬁd the

-

N

% Chlldrpn awe.tm be encoﬁréged:td.lbok fdr Eeypadﬁ'mitn’
exact]g the SAme laqout as that Df the telephone .in the
envir@nment; to find out their functibﬁ and'report back to the
- . ‘i ' I' ’ ‘."‘ ' : ' '
KEYPADS “f. (2) CALCULATORS.

(a) In théir séércﬂ for keypads the.cﬂildken are bound tp
. . R . . T - . T

nehdgdntér'Calﬁulatﬁrsﬂ_Buf close examination will show that in

5




37.
fact_the'ndmber“pad is arranaged différgntlg,'and also that
- ~ ' M . . . .

‘other keys are present which do not appear on @ telephone

<

kégpad. Similarities exist in that pressing keys ean give the
.I\ . R . R y . .' ) . .
CalCQlatDr.flgures to mork_miiﬁ, while the othér kews can tell

" the ddlchléim# what to.do with these numbers. It is important

ﬁhat the children become familiar with calculators and learn to

" use them intelligently.
T— Eveny child should have accegs to a calculator for these
factiv;t1é5. An . ideal situation would be to have one cafuulator
between every twd or three children.
- Refin the Bfudg of calculators: by allowing each Gtugeht to
A handle a calculator and to press varibus keys and watch the
. . ’ . 1] '
- display. R -
%j‘ >. S . 'The arrangement of numerals on the calculator may be
i . A : S ' . :
i confusing for the ghildren as the arrangement ‘is diferent. from .
'f R the telephaone.keypad which they.héve-Just'learnéd. on |
i calculators, and on the keyboard of many computers, the top line
: goes 7,8,%9, with 1,2,3 along the bottom, and the D below- this.
: ~ . C e N ‘ -.. » * -
s . o ) . C oy ] . -
A ' The decimal point.is usuwally beside the rzero, but until the
) students know about decimal points, this one can wait.
~ The best way to becbmﬁ famil iar with the calculataor keypad
St . pattern is to draw it (numbers only) on paper . and practice
L pressing e numbers.
; th b
‘ "\.:‘ .
. REIE
. : 4 516
’ . B N T
. ] X ]
v -
@ ~
* T
'-' -
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- Activities similar to those wused for the telephone keypad can

<

be used to get the children familiar with the awrangémént.‘lf-

©  the w«hild adds the figures up, and across the middle, the totals
. ‘ . R .(»_":A . ) - . ~. ) - . .
come out the same, and they are the same as the totals on the
’ . . . . . S
. - .\ N “
telephone keypad. Activities like the those in Table .1 help
children towleayn tﬁe key pattenn by requiring them to f111 in
‘“ ’ : . ’
the correct number to .complete-the sentence. Othér numbers they
could ’key’ in-are house number, day 1n the anfh,-number of
" people in family, etc.
. : . . 1 N . P .
~ The Operations Keys: these tell the calculator what to do ;
/ 'myth the numbers -you give it: The use of these keys will depemd
: entirely on the staoe. the childred bave reasched in their own
b number work. Chiddren Will learn to identify and name each "key
f_ . and ¢depending 6‘.théir level) to understand their functions.
R . The = sign (which ma& not appear on all calculators) should
v ’ : -
'?‘ be calledﬂwhatevérrit'ig calleﬂ in-the everyday mathematics
iy . . .
g Activities .of the class. The best wau to recognise'the logation |
e - of these keuys iﬁ,.once<again,_tm draw a diaérémn
. t '
; N v . AT g © oA
—
% ) =1t & .
? -
o ‘~ The ON/OFF -switch® Children will learn -to switch on the
‘-\‘i ' . - ' E ’ : - : . ‘ * )
p . caleulator when beginning to use ity and switch it off when
N . L. - '- :
¥ B finished. . . . PR : !
% —~ Children can be presented with a calculator without the
s ,,:,,,', B T AL I v e e S . .,-‘ﬂ)‘q'w‘\ur-:;_‘:?~ro7*$l:—w-v- - _,.\ ‘-.‘—M"A‘W;M1;n,—>,;,'-w_~_ ﬂc’«éz&'@,:i
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batterieslin 1t. When they switch 1t pn and ‘press some kéys they
. ‘. * N
. -
should notice. that there is no visual display, nothiong has

' .

happened. If one of them knows, or can see how to open the

JSfralculator case,y {heg will discover that the battery is m;%éing.

[

o

A chfld‘mill,be'glven the task of replacing the_bafteﬁg_intprifq.

proper place, checking to $ee that it is the right way round.
Nowy when tdﬁned on the Qalcuiétow will wmrE. CHildren should be

Aawarg pf the concept that a calcuLatDr'heeds a 'battery to work.

~They should befgiven'practicajin_pﬁtting 1M the batteries and -

Emitchin*fthe calcualator on. Another point to emphasise is that

“the batteries_cam be  used up_.or ‘run out’, and therefore the

»

calculatorn must be switched off when not in use.’

(h) Uéing_ThE Qalculafmr.

o

.Some Vocabulary.

Input: ON, the numbers we key in. the five mathematical

N

'sgmﬁolélﬁok dmeratipq kags),.CLEAR,'and aFF .

. Output: results shown in the Visual Displﬁyﬁwindow{ .

+

'

% . N

There has ‘been much . debate about: the use of calculators in
. _ _ : ] . .

the clagsronm;.Teachers'are concerned about how calculators will

affect students’ computational skills (Palmer 1978). The

calaculator will not replace tﬁese computat&mnal‘akillé, and

students who are working on their basic. computational skills

should be encouraged to use a talculator. to. chetk their answers.

Through guided activi%ies.iﬁ the blassroom, the caﬁculator can

3

. K o C B
. - 1 . o o »
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tonfidence in learning how to chbhauer new technology.

40.

be a very valuable teaching tool in exploring a variety of

vﬁathematical‘tmpics. In a survey by N. Uakanga (1988), problems

which the vast majority of the class had be&n unable to solve

without. a calculator were manageablé for al’l when, they used a

+ .

calculator. The calculétor makés 1t pqssible for students to

: N ) . . -
concentrate on analyzing how to solve a problem as they are’

relieved of the cumbersome computation in arriving at the
solution. The literature also suggests that the calculator is a
. * * P . .

source of motivation (Laka%iga{. Whatever the teachers’ feelingsg

about the calculator, one fact that cannot be disputed i1s that

the cglculgtor is here to stay. The best way is to see How to

-make‘hse of Calcuiatmrﬁ,‘in ways that strengthen the pupils’®

knowledge of the reaquired number work- at te same time as their
. ) : .

ability to use these ' modern aids. Calculators can be "seen as

little computers’, and'¢qmiliar12atioh and ease of use will

Ceftéiniy prepare the student for futuwre. computer worl.
Knowledge of calculators will also make them aware that they can

face and master other technical gadgets, e.g. programmable
radios, videp recorders, or micromavé aovens. They will grow in:

.

.

The best way .to become familiar with a calculator is of

course tp use_it. The éctivitieé gt the end‘of this chagtér, and
Dt%ETS of a sihi;iar‘kind are uééful iﬁ fdstériﬁg émmpéténce in
’Che~c:hi‘1df‘Eh. ‘ A . |
An impﬁftaﬁf point tm-ﬁe;graép?d is thgf the ’insfﬁuct;ons’
have to be'givén‘inia véry gxéct-éﬂd-SpecifiE-€Org té the
calculatnr‘.SQmE cai&ulatmra ume‘aléebféic~logici.ile,,fthe

f

’

N
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order. in which the numerals and the sumbpls for the processes \
L ‘- (+y. —y etc.) are pressed is the same as the order in.whlch we

vf . © dwswallysay thewm for mathematical purposes - e.,g. threeg plus T 1

b : ‘ S . : '
: (add, and) ;twa, or eight minus (take away, subtract) four. .
Childreﬁ_should'be encouraged to éat into-the habit of sauing ’
what they 'are doing in this standard way, because this i . '
gag'the calculator is built to wofk.,
o . ‘ 1 \¥'
REFERENCES.
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CALCULIATOR ACTIVITIES.

i

1. WHICH TARGET WILL -YOU HLT?

Objectives:

-To allow the students to get experience .in using the calculator

correctly, and to give them some practice in proplem solving.

N Directions:

: Ai: Providé each student with a workS'eét_and a-calculét@r;

. f_ 'lnst"m.\c‘fc‘ fhe students to look at h\ Problem caretully, Uthen

} to look at the fahgef ﬁuﬁbgrs; one qf the targetﬁfia_the correct
} - . ~answer f‘thch one? Stﬁdeﬁts recégd their éQESS and then Hey-éhe

‘Prpblem intd the calculdtor to chpck'fhe answer. If- the student

»

gueﬁéed chrectlg.then he/she is awarded a point. The total

v

number of points iﬁfrecorded at the end.

v
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?ﬁ” _ ' 2. ADDITION GAME. =~ - - : '
”i ‘ quect;vel:
;w ‘Expér;enée iﬁ é&ditibn,Ain_using'a calculator and practicg in. -
. ‘Qétimation. . ' o SN ,
¥ x % #. ® kK Rk K LE X K % TR K K ‘
o - oL 5. ADD -OR SURTRAGT  GAME.
‘ Dpjéctive H - .
'{ o .‘ Experienca'inﬂestimating sums and difféwenhe%,fand practiceiin
QSlhq a calculator.
'Diwectioﬁé for Games Z and 3: i !
. . i; Groﬁp .the,stud;nfs'intm teams, with tmDAtgams sharing g
£ | ' mnkkghéegland'a calculator. |
2.-Eécﬁhteam findsfitsianamer on tﬁeﬂgame board ahdipdtsithe
: feam'snmark Dn_i? (X ér O;. Thé_égme is wbntmhen a team haé an
;‘ ‘uﬁ;ﬁroan pgfh-of-ﬁarked-énswer5'fhaf,cmnnécts tHe t@o-%jdegjon
) ‘ the game_bpa%d; '
_ ) 4;‘P1é9-thé game more;thaﬁ onge. At fifst Etudénfs may pick
- : - pairs ﬁf_numpers at.random, but as £h95~plag more theﬁltheg
Mijl_gﬁar% %§ develop strategiés fér using their pstimation’
: ' skills ta géigct“thelﬁumbérs. ‘ 4
| ' iAﬁ interesting modificatimq éf\thg‘game,is to reauire dﬁe ‘
: ;plage; tD hick t#e fihgt’nuhbe} aﬁé another plawer on the same \&:
. teamft& picﬁx£h9 éecond number,> ) : '
%; | . coL - ) _ T .
e ' IUE i . L . - i
o ..‘....\,..,,.__.‘__.m,t_f._.,:‘, . R L R ) S ,-.\.,_‘?,.M.t - ,_.,r,;,‘-,i,_. . ,.‘p,_k,q_“;%,,“‘{‘
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’ CALCULATOR ACTIVITIY Ng. 4: TASK CARDS.

'Obdﬁﬁfive L3

" To help tnE'studsnfs become familiar with performing successive

fopebaticns'ga fhe‘célcmfator.' T . '
}ﬁiPEC£ibASf_ - . o ) ’ '
‘1. At.first the ahsuwers can be {ncipded Sn the fard‘CCard 1). B
. 2., Then £h€'$tudéﬁt§ can find the fiﬁil an;mérs'and Comparé ' ;
resu}tﬁ D;th‘a ngfnér,:dr the”TaﬁH Cé;d-ca; be SEJf;ChECkiﬁQ
-with the aﬁ%méf on éhe'back (barﬁ ). '
?~3. Some'interg%tiﬁg ﬁrébiemjsmiviﬁg'Situatloﬁﬁ.can aeyelép by

7 >#phift£n§'a pumbeklothér f%aj;%he finai answer. Discuss EDQ the, -

i_] . ' 'Childhgﬁ sol;ed'the‘prbbfemz? LWhatlrelafiDﬁéhipﬁ dé thegﬂseet _ -
% : ) ,bet@eén Eperati;hs?“ (Cg}ﬁs 3 énd_#). R oo . »
;; ; 4, Ih a siﬁrlé% way 4 pﬁén—eﬁdedjTaak_éard;,mégé“ﬁang golutiqﬁg
“i v pqﬁible. *How many differept-wagg;caﬁ the éh51Qneh m;ke Canas 5
% . .';and b work?"’ | ' 8 ‘ -
'Q.;/ : ‘ '4If;tﬁis,aéfivify issénjogéﬁlafbyoﬁ m;gbt §Q§g?st.that\“ )

g»u ‘ i“ ,ﬁhildﬁﬁé make similar Tgsijﬁfdéin fhefi Bwn Fb?.pfperé to _.l . "
 §{ ,": o sdlye;juﬁing'thé:§§1cu1atﬁr#o»ﬁelpisetiﬁp{fhe pfb&lem.énd to |
!&- 2 ' .-»7iverifg émlﬁfidﬁs, | . ,} f‘ ’

-- | 1; [
. ) ‘,' -’ “ . \
e it e el ﬁfg, S ' -
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ey 5. - CALCULATOR “FUN.
" objectives:
To build competence in using the calculator,
Do g “ g ’ . .
‘To‘encburagelthe students "to look very carefulily at the”
- visual display.
Directions:
1. Pe%fmrm'the indicated computations on a.célcdlator.
2. Td'Check Hbur-answer,turn the ca}cdlatdr‘upside domn and read \~
a word answer. A clue is given for each problem.
T CALGULATION NUMBER ¢ " CLUE WORD
ANSWER ANGWER
1. (160%5)+7 0 ——hee _ A tennis shot. ———--
Z. A56%81-1878 i The wapital e ‘
of Idaho
. ; ' 1 : _ ,
3. 33624/6 e ‘Mature pigs | m——e
{ .
LA 39479EZYH1Z ———— S Bick I
. :: . v - \: E .\ ~ xyr N -'\:'u—« :)‘.a_.‘.‘-;



av-.{.-z T T ] A ST - ', T . M, -

L il s “.,7-" ety i
. e “’.‘" AN

1547

2715+330 o

584831123456

e e e e

706-99

e e e

1884+1623

. [N . . R
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6. BALCULATOR GAME.
dbjective 3 - o :

HP gain practfce-in\using the calculator and to have fun.

Directions : . co ‘

. .. ' ’ -, LT .-

1. This 1s a game -for qu people and a»cﬁlcu}ator,.Ymu take 1t

in tu%ns to.add 1,2 ér J. ¥You choose thch'numberqhhgt WO can
only uée.theéé three HéQS. ‘ o .
Z. The. player who makes the £Dta1 uﬁ to 21 kmr muré) 15 the oﬁé:
mho-lasés.' |
- }.f Here isjansample game
A starts with 1 B ‘Adds 1 Total 2
A Presses ‘-+éi' B L ' = ) ) . o
: : : .
A " . +3 i) b = 1@' -
_ A . -2 - ;E" = 14
%3 C A ' +1 B :+3 = 18 .
. Now A has to - think = If A adds Z; then B has to-imse, because
N ‘the tetal is now @, and the smallest number B can add is 1,
A}f' ‘ which brings it up to 21. If A had added 1 at his/her last turn,.
'%‘ B tou}d'ﬁave‘added anqth?f 13:méE;ng it fm.‘Then A méu}élhave
_had’ .to lose.
I N T S T SN R R M S S ST SR S S S
o "‘f\*'r'f-*f.—j?,"i‘-fi“‘:‘."‘.‘;’*"?“"*" TRt e T e e | ' ‘*%Mwm&m_wmSxé_\;.'.awiw,:‘é.,\":«:,r J
Lo e - o ;



9. .THE VI1SUAL .DISGPI_AY.
Calculator work and digital glocks encauraged the,atuﬂ;nfg to
cexamine the visual display. The ability to read and interpret
the vﬁaual.display is an.imPDPtant function in computer mbﬁk.
Thé_alphahumériq characters seen in calcualator or.in computer

visuaj displﬁys.dif%er frDm‘familiar'typé and may be puzling
for the students at,fivék sigﬁt. The obJécfive Df'%hlﬂ secklon
is to give the éfudenté practice 1n reading the various kinds 6f
disﬁlagé~f}uentlg, and algo t0l¥oéter an iatéPEEt_in these.

alphamumeric characters as an example of modern technological

design.

1. Numerals.
Chiidréné’ attention shoﬁlﬁ 5e_drawﬁ-tm %He shape Df the
;numergis fn elec%ronic plocks;.digrta} watches or &alculatpr
visual displéysﬁ They, mtl}‘belencouraQed to qiséovér'fhaf these
numéréls‘are méde-up mf'straight‘lihgﬁ, and fhaf shéwt stréight

units are used to replace curves.

Ob%ervation Activities.

.

a) Collecting illustrations of numerals on visual displays. Each
student can examine the strajght~line'5fructuré by mdving
his/her finger along the numeral in & straight—-Jine mption.

NN N - . * . A s

A . N - . . . .

b) Copwing the actual shape fraom the visual displayy enlarging R

. . ; . « o
. . - : - r | M
.at the same time. . v
* ! . i *A
. - . .
. . . N ¥
‘ " H
N .
1
'
. o~
B
f .
. .
B .
! RS
‘ . ¥ .
.
A
A
R .
\ .
.
. . o k4 ~ - . i
- L . . . e . . I R .- "o . . L
A R L AW e gy PRy ¢ e st '.“ Lo R S e " LI B o, MR BT e G e e e Gy et e e
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: 1 . ? .'""- "—‘T' .
' 3
! N !
) —ed
.‘ ! ' - d - .
. ) ) \Making copies of. the shapes of the numerals with matchsticks.
or '.métf'ner_nat ical rods (all the same length at first).-
. . . P . -
. B d) Building numerals using six dots (two, two ané two) and
straight lines. For example
Y
. . . S5ix dots |
N . '
! .,
1 : | |
: 5 moves 5 moves .IX moves .,/ moves
. “Children will discover that. when using these six dots to make
i ’ . . . N . o N . .
7 " visual display numerals they ‘can geat | in two moves, 7 'in three
- “‘, . . » . . o « » v‘~ . ) ) ‘ . A . - . )
V% movesy  3y9:6 and 9 in five moves, while 0 needs six strokes, and,
L "8 shows the complete pattern of these ’elements’ or segments
éb_ .. . . . -‘ . .‘-‘ . B X R
& . U R ‘. . e :
& from which the numerals are built up. This. is called a seven—
N . .. . .
B . . o S o . . ] L o "
b gegment display. In some visual digplays each segment is 1lit up

N C ererétalg,-whide_ih-otherﬁugé;g..must watches, each segment

]
e R ' N '.
f
. N .
b
S » -
. . .
‘
. .
. B o e
. v A
. X » '
. : o X - .. L. Rt . . L .
Ay el S )W R e b MR Ll el ey e s e i I & Arctbaa T Pare d
v . s Hhaiid 7N wity o S
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q0es dar# against /a lighter background, Children are encowraged

o ‘ .
. SR . to look for some axamples of these.

2y Making display numerals on peghoards, with six pegs per

character and =mall rubber bands to loop around the pegs to form

. /
vertical and horizaontal lines. - ' " 7

t

N i - P .
5 >
¢ : o . ‘
. . . .
'§ 3 ’- .
: T T
A - 'y
LS N -
. S AP S .
L .
. / k- - 0w - . » - -
.? ,' .'
v '
RS
. .
Pegboard, pegs and rubber bandc. \\
; . Uéing this method the children can make two-, thweéf‘and four-
; digit ‘numbers, THEH can also make modeis of digital times as
! geen on digital watches and clotks.‘A‘colmhred'beg pould'be,used
l%: . . . v o . ’ . . ]
e C to seperate. the hour. from the minute numerals.- a )
i ) In calculator work the students discovered that by inverting.’
. . . . T R N XY . -
the.célculatoh'smme of the numérals could be read as letters.
';]hia fun activitu‘can alsn be applied to the peg bpard where the
. . . !
L . . . . . . . o " - , . '. ) ) . i
o ) i ' . 1 ‘:‘.....'.’.' "".“'\‘*"" R N N '!..“;';‘,l'“,"""'"'1";’i'—~".d“—“->r' . it e B .:.:M.._.; ) M b ‘_».‘-...'h.,‘-,,.'w,-:"%‘ - M
' i ) A ) N .‘.\-\:" : PR » Wt ‘ . . ~‘;. AR ) . E ‘.. ot ) N ',. Ty "‘""._. e
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a2
.students make numerals ‘with pegs and rubber! bands, then invert
D . . . \ - . .
. . . ' ) . . . ‘
the bopard to see the letters. Activities to think out and make
[ . L. LN . ’ - : ’
three—, fpur-, ,and faiveé-letter words are very enjoyable and gond
for their vocahulary work as uWell.
g) Another activitw which can lead tp eveh £loseér examination of
" the structure of fhege]numeralg is looking for emamples-df
symmetry and mirrdr-imdgery in the numerals. This will be more
i _ o o c _ ‘- . .
] suitable for students ﬂho have already wdrked on symmetry and
. | . .
."‘ ) . " . i | ’
& mirvror images. Some of the numerals, e.g. 8,8 and 1 are i
5 summetrical, while 5 ard 2,‘Bqd»6 and 9 are mirror images of
Y - gach other., " } .
v_. . o ) 1’ t
: |
LI Y
1 |
ﬂ: R 1
“": . N "J\‘ " . 1
o L, 7. Lettérs. -
3 : . l : : : :
N ’ - . .l R | : : . : . b .
. The students will discover that making letters by this straight-
. s . . . ’ o - . N . . -
N - “line mpethod ik more diffiicult than-making numerals, hecause of
‘. N . . " . N | . : ) CS . . a»
< . . . . V\ . . . . . ‘( . v
. o the need for diagonals and curves. One way to make these -letters . -
. o ! ’ . . o - ‘
R is to use a larger number of segments e.g.'51xtaen_§egment5. ’
: Activities similar tg those for numerals can provide
P : . practice. in making these |letters, e.g.t :
[ - : . A . o .
L o s : ' .
R a) Pdilding letters wsing|? dots and straight lines.- .-
& . . b) A pegboard, 9 pegs and pPubber bands. : - - ] .
g : R . , .
e ' N . o . - L . . . .
W . .
oo :
p ’ : X
z , ‘ ' A . ~
. ‘ 8 . N ) N . . ‘ ’
b . . : e . e “ . LV N . . . ’ v
St . PR o o ‘ o . . P, . o 4 N .
(A AN ferhes ".“'"‘I‘“',"“_""""“."“"" R (»x—.n-—w [EASETEL ' A ~. o G g R e e :\\ R ek i SR LT LIS R R ';“*-m-‘-w‘ﬁw‘d —«‘s\—.".n};,.mwn)mi_‘f)"“ﬂb,r .

M . \ i . ) R P, y
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L - k{ { I. ) . l . .
14 Eegmeﬁfsf .

' ) 3)»Mak1ng all the lettens of_thé alphabet.

; &' 4) Making short words, students™ oun names etq.

; T B)Y Children arF Pnrouraqu to P‘ppr1mﬁnf m1fh the sire df their

segments, and a discussion mag arise as to “the best de%xgn For

Y . "
B certain 1etter5.
/
rd P'—"‘—————- - Dyt
) . r'
M . +~j-'
N 4 . ' s . .
el P o . R .
.. . ! . - N

; i)
k. : [ . J o A . i . )
_i;;.;_ . : . Which -is better? . o S

3. The DOT MATRIX method. e

Although, the children will make acceéptable letters using the
’ inteen segment method itjwill 'be obyvious to them ‘that this is
' L] ’\ . ~
. 1 .
r ! ) . ‘
' be - '
R sty e Ak B s A e v e sl ....,.' \,,‘_._.,«..‘,, ’¢ e .‘.‘.- m e e Ceoen T tme e e
¥ K ] T : e . AT s ‘,( .t " i." - ‘.4 ) . "«".’ RN AT . l‘. - LT <%
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'l.'| B ;
ay .
N L ' 59.
L nof'TT&b¢wE§;Bﬁu»for making letters. At this point the teacher
T ccould introduce the DOT MATRIX method.. This method of creating
DO . " display uses many small dots, each &f which can be 1it ‘or
TN . J s . Lo i . . i
la‘ . . . . o . : . .
Iy darkened seperately. - : s ) . .
A : . _ N .
}j o Some suggested activities.
" a) The students are encouraged to find examples of dot matrix
. . ) ' . i o ) . . ; .
. letters -and to copy the design anto paper.
o b) The students can make éach~lettew an, a'pegbmard uaihg‘Pegs.
n > ) - A - R ) : !
‘ - As’ they become. adept at this the teacher could encourage them lo
n make all the letters & standard size. Once again the best height .
1: ’ and wiﬂthvcan he ‘agreed ﬂpon after exper{mentation‘and
v . discussion. This activf%g can be-done on squared papev‘tami_ * .
. . r . . ) - i l .
«l ‘ - - ) . . . - ’ | L“‘ e -‘ ) 9
‘. .. : : « v ‘V\‘ . Ie N K \/ . . )
) As well as lettergithely can also make numerals. .
"_: ‘ DA . ‘:\' S , .
9 . Now they should compare theseg letters and - numerals- with those
* ” : . X ' Co.
‘v they made’ using the straight-line method. 'Which kind is easier
"to read?;. easier. to ‘make?’, etc.
N d) Lower-case letters. . , , e
P : . T . ' . 4
4 ' The students could try to design lowek-case letters on their
. . . . . . . ! : ) . o
W L peghdards or sauared paper. This.could prove to be more
f S . difficult than capitél-lettéra because of the *tails’.on same of
‘ the letters which have to be flattened. This activity could lead
td'the Btudent5 examining a computer print-out using lower-case
' . SRR N ' ' . o ' . ' » Wt : ‘ : B '
PRSIV T - » . . ’."\""‘I"v"-f"\lv"'ﬂ:\ [N .,_,.,‘,,,,‘;M..‘_._,' -
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letters. Théy should observe that it 1s more difficult to read

_than upper-case. However they should make;%veru attempt to

[N N

become competent in reading such printoutﬁﬁ Prcause upper-case

. \ .
- v

. . . . . . kR . TS

letters ar@ easier to design and read, mmgtﬁcomputers Y use

e) Improving the designs.

f

An experiment: i) CHildren are pr&gented.my;h two kinds of

'
v

- " N . 1 - . N
sauared paper, one with large squares, one m]tp small Saquares.

. . . ; {y - - »
11) They choose a letter that has at least Qﬂé\kpﬁ@é i it se.g.

PR t : . .

i

5 or B. [

!
.

e

1ii) Then they fill in the squares to make the letter thew have
T B ) l . 2 . . . .

chosen — the dot matrix method, using the two sizes of saquares.
The letter must be. the same heiaht each time..

iv) Now examine the two desighs. Compare them. Which one is

N

tlea?eh,“has gmoother curves, is more accurate? They shaould

'i ' ' aiﬁcover that the ]eﬁter made with the smaller squares is

,: Co . o . : : ’

e bhetter. . ) -
- The iMpDr{ant ébJéctiye of this experiment is that the
’ . 4 o ! .. . B "

“ﬁ' " . atudents will_mahé the important discovery that'the smalleéer the
N squares, the better‘tﬁe_déﬁign, This is an important factor in
. the desigh of computer printouts and VDTs.

f)»Exteﬁding the Dot Matrix.

.

" The dot matﬁix methdq involved filling 5Ruafes with ’dpfa’ to

make ‘a. design. An extension of this method would be for the

-
N . . ,
PR . N

B N N S TN o . N o oo .
& N ' Iy R L . R X . . o v . il

i , . o less \

Lot

“ . o " L
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p . . . o t oo . . ; R -
k ] . students to crfeate designs wusing small blocks or squares to make

‘ a. design. Activities such as mosalc work, collage or other -
. : “activities involVving: small square units can be tun and reayire
: : thought and plannipg of the- student., :
N ' ' . .
. * i
3 ; '
. [ N *
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‘student

viqu‘gaMEs,

'addKEEsea{
L Le%’“

squaﬂedlpapér
_ Draw a treej
e R

"Children will discover.that -
défailsﬂ
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MaPe Cmmputer PlCtUPES.

e

» e sdeber b ddten, -

[

') Chiidken'arefpnﬁburagedrto'fdram’

3 and that they will

teléyiéion commercials,andjprintgd”material.

They w111 have seén e/ampl@s nf th:s qraphlcigfyle

Computer qﬁaphqu M11] nmf hé a new conrepf for mang “of the-

in

SDme

%amiliér miih and have funimaking_cmmputeqls%gle'graphicsq

I

‘objectives for this section are that the students will become'

that“

be able to name and
R . R R > \.
dndefEtand(the concept of ' *
pictures using sheets of
L S >
a hall....
it is difficult to draw sfall
el - - LT,

,

"

.

Y

Te

that L grld (a large number Df PPEUIRP

i

N

1. 1mpmrtant fnr the matéw1a]

ant thaf‘%heﬂsma;lér the 5qﬁare5.the'mbve

)

pacesy_

o

_m% squﬂ

'.Cqmputer as}mellzaéfin'fhégdesign Qf'the';dm#utér autput.

v

res

accuratea .

in

:

Af th15 p.lnt the teachev ehould trH to Pmphasaﬁe fhe polnt

me'put,;nto.tha_@

‘?the Stuﬂents will underétand the tbncept"of everu~$duare-héViﬁg'
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The protédure can take this f ovrm e

v

acvdss-numbeﬁéd. : . o : .

L2 Qthenfm are encouraged to énunf “the number of EQHHYPE arro:

the grid, pninting ta’each équawe as {heu .count. FiPSt couhf the

number qf squares on the fquf ruw arro.a{ the number of équares
acro 5 Jhe bottom rows; - acwosq the 'middle... L . .

v -

< o ,3; anf 1]10m fhe StUdEHtS tQ puf their finger on the fi%st

'square in a rom.'"Hnm mang SQHHTPS have 1 MUVED acr05q7 None y

.

because I;gtagedfon the first sauare. So we can say that we are
7 .on saqdare . - a pame for this squarg.”

Students move their finger  onto the next ‘sauare -ACross.
"How many squares have | moved acrpss? One. Look above you and
o _ N _ : ) ‘ . )

géu will see the number 1." Continue. like tﬁig_for all the

Squarés across the fow.
4,_Tm'feinfﬁfce fhiéithe students ‘could be .asked to find the
e - ' . . . R . < N “ .- E : g : . ’ ‘ - F . ’

. - . . ’ . . N L]
square at 4 on the row acrossy the saquare called 8, the square

v
¥ . '
s .
» .
.

:
¥

'3wheh studeénts qemnnstrafa ancundgwstanding of this system they

St

) . .

'? can now begin to learn. about the qquares domn the grld.

& Lo TR ST TR ’
R4 T AU S :

Lae ‘ 5.VG;Ng'ea;h child & grLd.wlthfthﬁ‘sguares domn_the-left hand
'j%A'_ side’numbered.;Repeatjthe procedure foar this Qrid.naming the
ggg- squarsﬁ dDmn fhg rmw.;(Seé:diaéram'ﬁi

oF

.fxxé; Intruduce the studénts to: the con;ept that the ma@e’_mffthe

e

ﬁquare 15 another name fnw 1fq‘ address - the place'mhefa”itﬁ

can be found.,- N PRI " : S

7 : 1,‘ - ’ . '>, A .
.
i .
, B
. .
. 2
K .
[ , ' q
< .- K ] . “ . 9
S -y D LY (4 " ; oz h
7 v ") T v N )3 a
» R AR .y v

1. GiV?.EBCh.EHild a sméll grad (see dipgram 1) with the saquares.

7 G1ve each student & grld nf 5quare5~m1th thg'numbers'bdﬁh an

<t



't@p andzdodn‘the'éjde, (Gee diagram'B)_TheH learn that to give

tﬁe Full address D% a}square thay must give h%s'agdresg.écﬁoﬁs
the érid.fifst; ahd_then ifé addgress dmmn'thé grid. The féacher
dempnﬁfrates4bg coléuring in a.SQane on the grid. ”Mhat ié its
add%éssiacrosé.the gfid?" Children are,encéuraged_tp-fﬁgd th?ﬁ"
address eithér'pg moving fheﬁr.fihéer across the grid and
&QpntinéltﬂéAdistaﬁée'mpved, ér-by lqokipg.ét fhe nymbér of the

sauare on the top. Then they‘aﬁe:reguegted to find its'adﬁresg

1

down the grid. When they have been successful in finding the

correct address acrosg and douwn they are shown how to say 1t

correctly, and how to write.it. For example Dnﬁdiagram 3, this

“square is four, five or (4y5).

.

. - A Lo , .
g. Students tan plot whole.pictires dn sauared paper, having
o v o : . : ) -

written down thé,ﬁumbewsfacﬁoés fhé_toi and

»

down the left~hand
gide; andiﬁan then‘éiye_their partner a 115£ ﬁf ’addre%ses’ trom
which %he arawiﬁg can heicongtructadibg this stuqént mhé has |
never seénithg pict@ﬁef Séudehti.J1;L discover -that }T-ié

- .t

possible to reprogduce the~design'éxaqtlg'if the instructions or

addresses are given correctly.

9. Andth@hract;vitgfis to have a group of students contributing

addresses of sauares, one at a time, building up into a picture.

1@, Nhén’tha teacher feelsfthat the‘studenté‘uhderstand and have .

» L

_démonétrated tDmpezence in naming addresses of snuares on a,

gridy it may be ariappropriate time to intioduce the concert of

1 ~ LN

naming points on a 'grid or a VDU screeng Instead .of namihg the

[N : : | ' . . . . : ; )
sauares thew will learn to name the points at which the lines of

- . . .
N : Lo . .
the grid cross. . .. .
. . _ ;
i
. .
. . ;
. .
: ! N hd . . : .. .~ - . . N . .
R T et s T e e vl G b €y »:'_.;;\,). By §re ki fa e -«J“ o
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11. Give each student a grid of squares. Demonstrate how Yo
number the 'lines instead of the sadares (diagram 5). Then show °
them how to mark in all the points on tHE'gPid; and giwve the’
addresses of sach point. .
2. Activities .similar to those for addressing saquares. can  be
used to give the students practice with plotting and- addressing
pointa.
‘1 - ¢ n. ‘ .
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i ‘ S -,: ‘ 7. THE H’EYBDARD._. ]
3 . ' . '
\ N
By PPEE%IHQ the kéys oh calculatmré and kegpéﬂs'thé children
discovéréd-that £heg vere in f;ét diving 1n§tﬁuqtlons t6 fhe
Ry I 'Calculatmrf telapﬁoﬁe or automatic telier. Thég also discmvgred :
{ " _ fthét }Qese instruétién; must be given in.a verg éwadt wag,.as
thﬁs 15 thg only wag the maéhine cén undergfand the
5 o 1ﬁst£qctionsﬂ-Thié-concept of Speciflc instructions was
i . . réinforcéd wﬁén‘the étudentﬁ ekplored ’addﬂégsegf and how to'
% | name Points Dn.a grid_aonthafia drawing could belconstructéd
% ) fromuthei;'insttu;tiéné‘-ﬁhis coﬁcept Df'exéct ihﬁfwurtipng is a
% _fdndémenfai element in preparation for Computér work, as it is
ﬁ ;~' . : .. the basis for aii computef:iant. So‘far,'the Etud@nfg have‘ .
, ) ,e;ﬁlbred ;nput or messages rn‘térma m{ ﬁdmegéls, mathémétital
 ' “ 2 sumbolss aﬁd addresses for‘cﬁéatiné-QrahhiEE,:Mésaéqéé can aléDA
: T be é;Qeﬁ to the cdmpﬁter in lettews:and-wbrd5.>It.is a
EJ ‘ ) __co%b&nafioﬂ‘éf ail:ﬁhese different kggaslmfrmessaéés or input
o ‘tthét form -the paai; cpntaqt.bétwgéﬁ déer_and cm&ﬁuter‘—:they'ﬁwe.
- ) .Duy'megns‘df telling tﬁe'cmmputerimhat tﬁ do m{%ﬁ.fhEQE Qo;ds
'3' " and figures that @e:give it. As fhe.kggboardfié gngogwce af.
3 ‘wé‘fh;ﬁx.;ﬁém'thé computer, ﬁt is a'MGrfhmhilé_é%perienééifaﬁ the
child tD,Eadqme fémiliar wikh fhe'heyboard‘aﬁd {6 bééo@e
“;mnfidént in usitg one. This ééqtrén will intﬁoﬁgce the sthdeqtsi
'%D tHE‘keysda;d-aﬁﬁ_encmuwégeafhem‘tp use if SuccEsafﬁllyy‘;hilé‘:
‘ :héjbihg them to bécome.féhiliaﬁ-mitﬁ ?eading‘{géemritten | . ,
: L . C o )
EAUSTY o ;j.il "7f . 'f_‘ Jii |  .'fH_..f_ ;~ ] { T .
mwm»Woww— _ ‘ e Cy ) e smiries
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‘ The Keyboard.-
-a) Begin_tﬂkslset¥ion‘by introducing the studenté'%m fhe
typewriter kégbmard._A real typewriter is HECESSarg fﬁr'tH15
Eection.‘THpewr&térg mau.perhapsibe bmrfsmed fhomhparentﬁy
rfriends, the-schomi Egcretargu;f Even;mid typéwrlterg afei
valﬁable’asithey tom_prmvide %he‘necéggawu emp@rién;e for the
astudent. .
- Iﬁ§+ruttimﬁérfnr ;tgdenté=:
Always %Jf.paéer iﬁ;  ' :-"
! L .‘ N . 4 : . . ". .
Press'mhlwf@ﬁg keu'ai‘a.timeﬁ: - . -
"o Dontt hit the keus too ‘!"nén"d. R A .
. Ve .

Students shodld be given time to explore the keuboard on their

:qwﬁ 1n?tia1f9; then eﬁcbhraged.tp.fgp? 1ettér$lgming from left
to'right aldn@:the ﬂmwé;‘"Hgm do gwdfn@ke”capital le%tersh?.
"%ﬁnd a;r%p‘étc.“ . x | ' . - ~ .
—;Chilﬁfen-tupé-thair'qwq name énd the namesvof_theih ffiends.

© ~ Children tupe words,

- and fina1Ig thgg.tgbe.iﬂ‘séntendes and messages.  They are

Eﬁcouraged to type messages o each other, and to read these

[

messages aloud. , = - e R .
- Other activitié5finclude,#inding the most~used and the -least-— .
used lettersj making éattewﬁs,uﬁing-stt one key/letter like &
. cross stiteh Pattern;‘tgpihg_clgssroom‘qoticesr etc.,
w- Collecting different kands.of,tupewrite% print ‘and comparing’
N . A, ¢ - . R Lo .
' t . . CLe . . . . B “ .
. ‘ qt’
v ) . . - , !
. .1 * . >
) o - . o o N . i v N ) N
:"?\--3 " "~“‘ Ll ;’.“ :.‘F'.w’f’---d : v“ RO R e “': g et - v R ﬂ.« o e - bt i
o i -”\',:: IR '," RN {e T ‘:\" ' . [ ' o N * ¢ . ! A
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them; "Nhich'is thélkleérest, the'eaéie;t';o read...." Theme
coula also be;comgaféd to computer prlntpdts fha% the chiLdreh
have already seen. o . R -' S 'V.E
P)”AS fhé ch;ydren gain experlep&@ iﬁ QSing tHe t;peyrjter
'kegboarq theg_mill digcpvg# the regularity of the:fypemélft@n
text. it 157a-VEIUable’exper;ence to allow thém"tm firét ¢f~ai1
ggeﬁﬁ;and theﬁ %e%t theitotal number of charaéters, including
- A 5pacé5‘énd-punctua{15n ﬁarkﬁ, in a.line of tgpinéu Thlé;sﬁoufq
‘ be gevelbped into meéSuri@% théllengthlﬁf a line of' typed,
.letfers; E.g;_5® thEé_thé lékéer ’l?;and_Bﬁ_tim95 the leter,
?- B Tme. Thég will mméf likelg gﬁegé that thé.lettgr ’1{ @ould taﬂe
ﬁ% ’ up less midtﬁ than a ’fati‘letfer such as m. They will dlﬁCOVEP.

iy o ' . .o ) . . .
@ : that bpth 1etter5’{a11 letters in fact) take up . the same space.
. - N . o . . . .

- A more tompiicafeﬂ activity @ Typing a sinéle‘letterfas:a

Startef and then_éBispaces_and a.singlé letter agdin .at the end.

;S ' . "Dﬁ'gpacé;Afake up thg same room as léttehs"?' ‘

5 ) ! A bd'thié aléolfor a linefof fuil_stops Qf cémmac.-Thé esééntialg

?‘ ’ -ﬁbint td be gragpedlis>§hat-a11 fefteré, pupctuaﬁiﬁn_marks;iand_

‘? s§a¢és‘gave théir'mwﬁ sfandard.SPage. .

i' ‘—‘thidhén;@illfbg requ}ﬂeqnto look for examples of giviﬁg'éacﬁ

%”“ . ."'leﬁfér'mf‘numerél its mmq.standafa sﬁahe. Smmébégamples might- K .

include crossword. puzzles and forms for filling in names and

. s

', . -addresses, Grassword puzzles could be explored to areat
advantage in the class’room as .it wowld benefit vwocabularw, .

- spelling, definitions, etd.y as weéll® as reinforcing the concept

" . of standard space.’ Crosswords cmuldceasilggbé_a%?pted to the dge .
: S o O , ) R .

L ey st - P
Ne \. R LR TR NP

. PPN RPTC TR A
ARt e ‘
LR . B . .

S R . . . L B
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and ability of the.ﬁtudent and sq provide al enjoyable learning

activity.

- CoiLectiﬁg DLdffDFmE‘énd;téaﬁdoff slips with ;qu qf boxes
into which one is expected to mrite'oﬁe’g name,-letter'hg"
.létterg‘wlll give the cglldﬁéﬁ'mmre practice i cwriting 'in
Standard.gpaceg,-ag well gs éiving them a little Phact}té‘1n

A

filling out this type Qf.fmﬁm - a useful skill.

b -
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B." COMPUTER {INPUT.
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The students are familiar mlth_§1v1ng informattion and
. . - N . i -~ .
instructions 'tg the cgmputér by Fendfnq messages from the

keyhobard or number pad. They ére\amare-that these instructions

3mU5t be correct and in the rtht3order.~ThE'CDmputer 15 .a

machine and ﬁherefOPE'cannmf thlnk,-so the thinking must be done

. : \ U
by .the person who gives the instructions. When the children are
. . ! o
. - 4
. 5 . i . .
comfortable with these ideas, 1t wouwld be a valuable edperience.
' B .
to introduce them to. Hnny diff@rpnt.maga we have of giving

i
1

information to the computer. This séctron will introduce the
: - R ' o
students . to such input devices as maqnetic'tabe, magnetic disks,
. . N - e o -

- H

‘bar ‘codes, keyboardss lidht PENS , gréphic tabletsy magneltic ink
. and pencil marks. To use all of these devices would probably, be

N [ . .

beyond thé srcope of the regulan classroom, but the teacher can

i

make “the students aware ofetheir existance anmd function thraugh.

sl lustrations, discussion, perhaps bprrowing these devices and
N F o . . ' ) X -
S . . .
'aLleinF studeénts to.ekperience them concretely for a shprt
time, 6r even planning an outing to gee some of them in,
o I L [ . o

‘bpera#ion in the environment. < - .
- ./ : . : : o . i
¢(a) / The Kewboarg. - - S

TﬁE/sfudentﬁ will have already bhesn introduced to the kewboard

N 'M@s/a means of - typing meséagest:They Ehmﬁld'ﬁe.remiﬁded that
Sy LN . : )

wi, - . e - . . ) . .
ftgbing.mn the computér'kegboard and watchingbtha mMESSAGES aAPPRAar |
o /" . 7 . - IS "’, . .

by -..‘(;“_,, : PR . . S . U
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? A‘ e on the computer screen is actually sending meﬁgégms to the
? < . computer: éﬁd fhat mhen theglpreBS tﬁe ENTER or RETURN'EQQ on .
% . the kegboardv the\wesgagés thﬁtftheg héye igpﬁt Are now stored
.é - ,. 1n,tﬁe“MEMd§§ af the computer.
; . The computer’s memory 1é.é new concept eucqqntéred DQ,
! students, gnd perhépﬁ the teagher:cmuld exb]élp 1toas ﬂﬁbaée‘ A ..
i :. . inside {he éoﬁputér where information ia'%tmred. ' -
é Childfep.should'be'given~pientg of time to pfact1ceitgping
b : . ‘hEESQQESJQnithE keyboard, pressing ‘the ENTER keg'and ;eadrng the
éi  mE55agé fgom thé ﬁdr?en. Thig islgﬂeat preparation for'fufure
. ‘compute} work as‘thégia%e building up“fam;liavitg with the o (.
\ ' . .
) hardmaré\in‘a fﬁh, ﬁon—brasguwedrathEPhere. The progression to
1“_: ' f;nmal cgmbuger work is Dnlg-a small steé émag.

(b) "~ Magnetic Tape. . e

Berond to the Eegboard, the magnetic tape input method is

T probably the most commoh‘input method jin the classroom. Most of

the students will be familiar with the regular ﬁape.récorder'and
i . ' tapes s0 the actual hardware will not seem’'so hed. The teacher

Ca

A ) ,wl. Should_Ldad'and‘rﬂn a computer program from tape. He/she could

allow the the children to look at the blahnk screen before  tha

- tape is /loadedy then put the tape into the tape recprder, ,
K . - N .}, ) - .
o0 ‘  gonnect it to the computer,
‘the program and allol the students to use it.
. : e I .-%} T . . L
: -~ : . Hagme auestigns:-"What was on the screen hefore I began? What

«

lmadfiT‘intD the computer, then run

is on- the screen now? How did it get there?"
x e . . - .

 Chi1¢ren,wir1 6e~énqmugaged to discuss what "they abserved the
li ' :t-. .V' .-- i . . -‘A. I '. . ! e b.”

| : L

. b . . .
4 . P i LN 2 TR LN £y P S "o D o A o . . Sy e L LN Y -9\\.-.1\‘,)“\ vad B s 3 ..
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? T4,

3 teacher doing, and ?hould make the connection between the tape
Técprder and. the program in the computer. '

— The teacher shedld now explain that messages come fram the

ape in the tapé recorder to the computer. Thése messages that

-
. make up a program are stored 1n»a;§pec1al‘ma5 on the tape. It is
%Q '

‘much aquicker to store many messages on tape than it 1s to type.

i * . .
in all these méssages on the keyboard évery time

we' wanted to

A

4 f use that #rogfam.
. | - The studentsighmu]d be showun how to insert a tape in the taée j
3 ) h recorder and how to load thE'DPOQPam into the cgmputer.
] .
- ; As this is a fairly simple task most students could master it
. ) with a little practice. To aid this learning even more, a list
;. : . B " . ’ . . . - .
o o : . . . . :
ﬁ ’ | of instructions could be posted above the computer, using simple
W : i . : . ) - .
LA P L : S , : ’
& % words and 111u$twatibhs that all could understand.
o | ’ ‘ ' N ' R ’ -
) |
s"‘ H -
TN ; : . .
: ‘ (). Magnetic Disk.
v ' The teacher could use a similar process to introguce the disk as
-, was used for the tape ang tape recorder. Insert a disk in &
dis&d?iVe,_load the program into the computer and&run 1t.:
ﬁ "Where did the program come from? What did I do tm'qu\bhe-
i RN . 4 . S . . .o
_ i ‘Program in thewe?ﬁ..;.
X | Remove “the Disk from the diskdrive and show it to the students. ,
o ; Explain that it -is called a disk and th@t'iﬁformat?an is stored )
¢ ; on o1ty : . .
,}_ \a\ - The diskdrive should alsp be explained. Like the tape recorder
S [. that gets the informatian from the tape and passes it an'to the.
: ‘ Rk . . ; _ .
“ VoL A : . , . . : : ‘
M -% computer; the diskdrive sends -the information’ from the disk th
" i s . .-\ N ) *
| ) : '
. \ “ . .o . N e j,':.a.'_é.‘.\s.,.‘\...»\ ":-';0"3'*\-_‘.!6*;2'{;'.,.. \

O R




T, :
| . '<‘ S\ . y s . C - _
3 “the camputer. .The disk can store.much more information thap a
tapey and with a diskdriveltﬁa informatien can be sent very
% quiékly to the computer. ) -‘
= . o ' o '
i

(d) " Par Codes.

i

> . .

Most of the students will have observed bar ﬁdde%'on'manu 1t ems

: . . 'in;théir homeé and -in %chool; B.g.y tyn? nt food, chelb0t£1gs{ -
. _:' bodka,_étc:, ang'may'@qhder-dhat'thgg arevfmr. Thege.baw codes
: . can, be read by épe;ial "readens’ in'computérg évéh ‘though we
3 ) ) . ' . . . . ) .
~ '_ cannot Pégﬁ fhem. The. best wau to explaip their function would
ti pefhapsibé to take the StudenfS'téfa Superma;ket,—Select an ftmm .
é-‘ or items with bar-cédES:and pregenf them to the person at thE-
t , - . ) : H - ¢
éf ‘checkout. The\sfudentﬁemill'be asked to watch what haphen5f The '
b ) . : B ’ ' : :
é \ .person there will run a special sensor agrmgs.thé'get.ijlyheé L
;' . - aﬁdlthg pﬁiqe‘ﬁill_agtomafical}g be'fed into.the.éash'&egiftew,
. _Apother magxtb obéekveiﬁ%rlgodeg beiﬁg used ﬂgﬁld be'tn _#
v;sit a‘iibrérg;‘Each bmpkrhas a-bar code aﬁd each borrower has
L - a card wiﬁh‘a par.g?de tgm.-The librarian uses a Sensor'tm read
P " “thé the bar ‘code beldnging to ‘the borrower and the ban code on
?. ) .  each bDDk_fhaf the péwsén.bprromé; The CmmputéwfiS>FngFémmed”fé.
N . . . . . s : L
: wecdﬁh‘the'loaﬁ. o s - TR
- - Bacﬁ in,the-claésrﬁmm>tﬁ§'étﬁden{s;caﬁ gﬁﬂdg_exaﬁplesgof.ban .
‘;.ifl oo gﬁdes; Eéqﬁ atrip Héaﬂa line o%:blé&k.hdmﬁersjaimhg.the bgtfm;
; :df thgrblécﬁ liné;m'SDme students maH,CO;neé%:fhege numbe?s.with
S‘; 3 T ‘L t‘l . ».“ .:A; M . R B :'
‘;' the way the thjck and‘fhip-lihes‘ahe arrghgedf.thér activities
.3  ) .'mightlin;o};e thgfﬁg tm-find.é'gonnectioﬁ be£mgen.the barlcodéﬁl
%, J ‘for ﬁuﬁpers‘gn'a SMail ginlénd;é large tin Qf éxactlg'tﬁgisaME
i ' . " ‘h- .
”fﬁ%ﬁ*:ff?*fﬁwm?"$w*’fit)@fuifyf,_f:flfi%i;f 3 mﬁfgﬁmlvtif j”; iL;¥ ~;-:‘f ffJ““ﬁﬁéﬁﬂk~
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praduct. They could hlﬁo interview a 5tmﬁe ouner and fask him/her
" about  the bar codes ¢ "Do they use them? Why does”he/she‘use

»

* them? Dp they make working in the shop Basier? Hum.eise do theg

) hélﬁ.the p§dplé who ;Drk in the 5ﬁmﬁ?..." ' :
a A Libréré#ﬂ cdu}q.algo be intervieuéd in.a similar way .
(é)- l.ight Pens.
The bhest way to Wake‘ghe:studenfé awareg Df’thié‘input qévicé 15
Zfd aildw thém to use it. wg'cah cmeuniqaté'wifh tpa computer
very easilglusing a iight‘pgnr_we simply point -to ghE'piaces on
. the screeﬁ'épa‘the_;mmpﬁtar.raapoéds: Th;ﬁ will be‘higﬁf;ghéed
" for the 5tﬁ&ents if thég,QSE.a.lighf pen with a proérém désigﬁedr
.}0?1thié»purp95&5 Disguﬁﬁlgn:QDuld“&énteﬁ around these qpestloné
. .?what ﬁaépensiwhen I touch fhﬁ5 équare'mith_the‘bémé If I togéh
é . ”~._ ~ ) it,mitﬁ myrpencil'gr\with.my~finger what will happen?..." " ‘
; o S Thrmugh.éﬁplofatimn'Tﬁa_stgdeﬁfﬁ.mzll.discq&er fhat>¢he light |
‘E o :pen'inputs-é;énalé‘to the combuteg.'
‘ ’ ) o . Do, . - . o
(f) Magnetic Tnk. - . - R
. R _ . oy - , o
? ‘ ’Ekémple§,df‘tﬁis fypé Dflﬁnmpdtar.input,tan be.%gund;aLohg-the
i I ' "} .softéﬁ_afﬁcheques. Th;se DadleﬂkiﬁQ‘f{QUPES éré pfintgq‘in
P _.S-pe,c'i;al magnetiq._i-n'}i.‘ They hg;a.ye:;e;.SF?E;C"iail‘ E,.h‘aﬁ‘t—:;' \;Jc':;“tl'u'at;.t‘t-,..-._.. .
{ '_f‘ ¢ mégnetit.séhsnﬁ}mr aufohatic"reader’acan‘}dénfﬁfg.éach.figgwe
mit’h(':m"ut‘.lmis;take: Studentq can cltoi;lt?(;:.t'ﬁc.';\»rﬁpl'es of t,h;'se ;an.'d »

compare them. A madnifging_glass would be very useful~tm“§hgw‘upi '
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the unusual. shapgs more clearly. . o .. ’
.. o “;‘ . P .l . ) ¢ : » 1. .
. .v" ) ' ' ., '. " . . ot ’ 4 . . oo .'
o ,(g)‘ Graphir Tatuet-a. . e . N
T Thl% mpthqﬂ Df 1nput mlll pPrhaps be the most prular m1th fhe - I
- . . N : ° ~ : N
. vstudenxﬁ, and ’hand5 on ewperieﬁce“is a.must. ThE\studenfs wlll -
"; diacmver that "what’ theg draw on %he tablet m111 be 1nput to thP:” T L
) RS - . . . . . . .
) »gchputew._Thls dev1ce Eends mpssages fo the compuf@ra ahd:allomsl o
Lo the'cbmputEr to epkqduce'th;;students’ Qesignr; The students
. 5hould be al mmed T@ e perimeft with this. as much as:possible as )
o Vit prpv1de& great@&cape fpr c&enf1V1+g and eangmﬁnt, as well as’ 7 i
: .[\ uJD)’:ht,-lilh'i-l'E 1Ec’:\1"!_11n‘3-- . ," Joa -. o . . _ o ﬁ
N A 1‘(0 ‘ oo ceT r s . s -~ ‘ A a
. . ! . .
SRS R e : b
. ;.(h}_ Péncil‘MEPkS." Do . i} N v
ThlS method of computer lnput 150 ﬁeduires‘the‘compufer tQh_,"f C L
.- : & ‘- : \. 8 o
- . w-:-ﬂread?»mar}sh_rhls time fhe marks are- made by penc;l. This | . -t
o methnd ;5 usuallu used fDr mark1ng test queaflnns, ur fpr .
s . . i "‘ A ¢ . L] t. " ’. r
R coileﬁtlhg aaners to quest10nn&1res. The person fllllng in the_ ) t
D a0 v ot ; N L
. “# 'fspec1a1 fnrm m111 use, a~@e_ 11 to f111 in small qqgare& cr .
) '5ﬁ;§ﬁ}f}f'r1rqles on the answer sheet, and the machihe is ablefto thécv'k‘ ST
< Al - . \ S _ C .

"fheééﬂMawks.,Here ,S an e ample Df a sheet‘requ1r1ng thp penson' S .

:-"'w‘_r . : I . [ S

tu flll 1n wlth a penczl, and based on thEEe marks the cmmput@w-,_- g

s

r,"
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9. PROCESSING AND COMPUTER OUTPUT.

T

'_The previous section ‘introduced the children to the various ways

we input information into the computer, and that this
infowhatinp.is stored iﬁ the computér’s memory. This section

seek to brleflg 1nform the. student what. happens to the”™

‘1nf0hmat10n in memory, and ta give the 5fudent an opportunity to

‘ . ". 7 e T ) . . .
see the .different kinds of computer -output.
. f ' . . t g
{a) ~ Computer Prqceasiﬁg. a ' .
wheh'pedble'giye“inétﬁugtions they expect these ipstructibﬁs to
pe.tarriéd out. When we giye,instfucfions to the computer we
Eﬁpett'the.computer:toAéct upoh ‘thege instructions and to give.
us'the resqus.fThe ihformation-that we'inﬁut'intn the computaﬁ
goes. into the memory. Here the computer decides .what it has to
“do with the iﬁformationl-Tﬁe_¢thufar pProcesses thé'dnfnrmation
in'a~Spécia1-éﬁealinQidEﬁtﬁeycompﬁtér,— the, PRUCESSOR. When it .
’-15 fanlshed the results are sent back tm memory and stowed ther
. ,untll we .. request to see thPm.\The ; acher dmuld Expla;n this
L pwocass bg 51mple 111ustrat10ns,‘e g.- S T ' - R
a M > : - '. ‘,.,.{'\-. ‘ - .‘ ‘é’
g N ¢ ' ' ,‘3 . L
Ta M . [ M [
- L .y . . ‘ '1,.,_“ o .
+ . ] N .'¢ = o .... . . ., . - : .
. ‘ v s LI o N »
R R T . o e O & v '
N WL U U : : ' Lo - :
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INPUT , ' _ ' COMPUTER

Keyboard ’ . o I ' Mémorg_ 'ﬂwcéyﬁu'

B

Peocessor

Jabei, S information

.~

Disak

.

. . .+ ourhur

Results

/N

Video Display

Printer

Tape, Disk - -

v

(b) *©  OUTPUT. I o

i) Vides Display Units: (VDUs). :

One way the pomputér.shows‘ug results is on the VDU. The
compufer sendétthe resulis-uf tHE'pngram in 1etter54'numeralﬁ
N : and graphlds to the computer 5;reen where we can- read them. By -

.this methnd of dlsplag we- £an read the regults quicklyv and the

NS ‘ . M

AL AL

”VDUS leava no maqtexpaper. But thlS alsD meana that the Dutput

L o -

S o dlsaPPeaPS quitkly. The Students will bé Rled to, read the

P R e -

i A Uutput from a prbgram on the VDUJ

:‘ \ . - , \

%3 > . I
.E? "Is the Dutput’dleaw? IE it-in'numerals, letters and words,/br‘l
s - T .

"\*‘ ¥

in graph1CE7 Is dot matrlx used7 Is 1t colourfu17 Does 1t move

:
‘

i(an1mat1on)7! \s there BDUHd #D aécompany the text'or 'gpaphics?ﬁ

. oo
Such QUESt1ohs and dlSCUSSlDH will make thqm more Eriticaly as'.

mell as mﬁre apprecxative, of: what they see. Studehfs will ﬁef
T R

Rt B By e L R JE AR LN PRV SE




“could be asked tD ;bmbafé~the output frbm a VDU wi{h the Qutbdt

should stlmulate thpught and dlscusslon and is worthmhxle.-“

St A A A ..-.“\\,‘mm':g\‘mrﬂ,‘._:_‘u,;..‘.,...N.,L. v‘.,,..‘,._‘.l_.w‘. ety el R ISR W
. o . ) ) co .
. ) . -B1. R .
. ’ ' i N
asked to lobk for other VDUs in their enviropment, e.g. travel
) K . . . * < - £ . .
y . . . . L T -
agenty -bank.., ang to find out what the results show..
. . - o o ST . )
¥ . . E ‘ . hd . A
C : ' | JET
£ 4 N .
. ’ - - M 4
- . : 5 . T !
2. .. Printed Results. o . EURPY
) »
'The results Df & program can .also -be prlnted on.-paper. We need a
_ ) .

pﬁinter if me mant Dur Qutput to'be tgpad. To fUllJ e’ plain th]s

it would be best if’ the students could Match a prlnter l“ act10n

N

. .

in thé classroom. Theg EhDuld be - glVen the DPPDFtqutQ fo look.
. . s ;‘A

at the print @ ?I$ Jt dot matFIXg'lﬁplb claarq can you remd
it,.u7n

. . ‘ .
N . .

_ThE‘SPEéd of the printer could also be a source of distussion.

("Is it fast or §low? Is it fésfer_théqfa'tgﬁamﬁitef?.;“”PupiIQ

e

.~ ‘ v

fﬁoﬁ‘a‘ﬁﬁinter.‘Th15 cmuld be Extended further to 1nt1ude onPs

»

‘and TV {ga&l as smurceskuf informatibn and data. ThlS Pxewrlse

a ’U

. AR . R

.

»

'3...Tape andsDisk. - T 7 _", : T '“17-‘*

! . N “ . e - - -
B

< Just as we 1nput 1nf0rmat10n and data Qn tape and dlsk we can

[ i
1] ’ .

‘store results on them tOQ. In thls wag the results w111 be

~
»

favallable when we'want to BEe- them. Spme guggested tnplrs fnr

) . . R R S5, . t_ ....
fdlstuaslan.' : ': ce . ;: e
‘”How m111 wes 1DDL at the rqsulbs that we hava stared7" : i
n 4, " ‘ ' ¢ .
Nhy 15 it a good 1dea to ﬁtmve our results 1q thls mag7 w0
Kl D i I ’
. 5 . i . '
» . A N i 14 g
iy .. » v - 'y . s ° " .
) : i A v ® .
) Lo N S o
. : L .
- : ) : T e "’v \ .
¢ f‘ 0 \“ | ; . , ° '." \\: v 4
. * . ‘ B h L Y 'T ; hd T
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10, A COMPUTER MODEL .
. . .
. Bl 4
‘ - '.-> ' --,._ ) R . v ) . ) ._ ) S . t- .] . - _.‘. . j
:pr‘that studenfs knom'abouf giving instrucfiong, 1nput and e _--"-
f . RN N e
Dutput, and’ have been 1ntroducpd to the cnnrepts af memorg an;ﬁ A
-, . W L d N .{._‘". ’ ’
’compmter processing, it would be a useful exercisé‘tm cambiné@ffllr’
, 'A_ RS . ' . ! - ‘ e
all of these and make A deel computer. In. this klnd (=4 cnmputé$
. . U . L) « » :! . - .
v * ’ I <. :
! model, 1nd1v1dua1 students would plaJ the rDle 5f ThB yarloué BTN
. » W .,“‘. ‘ ‘ ‘l."_‘ ST '~ A N
computer gomponents and carry out the 1n5truqtrons required to o .
' ) . . "-.\vmJ .?',.ul . ’ PR
- ’frun a program. ThlS wnuld make a cumputer oper£%1bn'cqme‘a11Vé* o
. : - CLe T S ‘_‘. e
_ ' 'for the students and géve them dlreat b\pernEntE ?f the prq6é§5,~ TR
Q» ) N 'The a1m of. hav1ng Such ‘a model s that mll &tudents wﬁll f<3ﬁ5 AU
[ .o WL I T N
S L o 2 Ctra e N SN
?_. . understand and become 1nv01ved in the prncess.‘x fj ‘.5_‘: R TP
P ‘ : CUOT e e e T e
a . N ' " _ Ct o "1_‘ PR
v . o '.M@klng an Act1ve Clasaroom Modal Cbmpyber. e T
'.}‘ - - » ‘-‘ - N ;o St . ..‘ v ., : ¢ ;“ ‘- ‘:‘ ) oL ,; N . .l‘ ' :
[V . . ) N N Vo o I S N .. A

N ' . . : %‘“ : .
L . b C R - '

' ' 1. Chouse a Simpla ppuceis, for Qxample +4+bt$

T N z‘x‘:‘

v

&
IR

~

Z. All the data and 1nstruct1qﬂs a'e prlhf@ﬁ

¥ -

IR | : _; cards fbr our suggested actxvitg wmll ba,,‘g
..-'_‘. . - . o . : i . - . t. ) X . ‘..-.. o i‘..'
." PR 5 \_ i - . - ,. — g ,- o
- o START 'izﬁ, 4\ é :‘B‘ +1 P
f. AN ‘;3 ‘S1x studentﬁ are 1nv01vgd and fhéﬁ"ﬁaéa_Largeﬁiabals i
s " a INPUT PERSON, INPUT, MEMORY, PROCESSQ
A' . R S .'“_ o 4.\' R )

READER PERSON.A',:  )ﬂ{{‘ﬁ“:»




PN R v ey e s
v

£ S S -

TR ' N .

' .centre and one at each epd. These. tables need to be clearly
RO . N . M

marked T

N " .« . \ R >

INPUT,  MEMORY, PROCESSING, = OUTPUT. . L B -

 The FModel At Work.. . . o o
1. The INPUT PERSON hands ta INPUT, across the INPUT table, the

2

. cards wi th thgfdéta hﬁmergls:and.the operation sumbols on theﬁ:

Theéé'arejaihéadg‘éonted'iﬁtd the, order in which they will be
. s hy . o ) o .

" needed.’ This -order will be 3 T ' N oz o+ 4
= % b o=+ B T#g.STOP d

T2, Ihput takeﬁ %hem‘to MEM'RY at the MEMORY table. MEMORY Puts

.

A !

them dp the riqht*hanq sld' pf the table and’ looks at them

3 ﬂEMORY hands ¥ne.f1rs \Jour cards Zyhy by to the bRnCESS@R at

A .\‘ . "

' thig PROCESSING table,,%nesp will be the materlal that the

.

Y
il

‘PROCEBSOR mlll deal mith fgréﬁ.

’54.‘Nnm INPUT PERSQN hanug.to INﬁUT the jcard START which

.\ N
th&n handed to the PROCESSOR e T'

N >\ -J-'-

5._The PROCEBQOR th Hqﬁs fhe add1t10n sum-*+4 on the PRUCESSING
. PR ~¢
f%ple, and wwites.thé anﬁm@r*b oR’ a blank card, in lawge ‘Brint
s AN 'i_.‘ ."A w ﬁvt* . ., 3 )
80 th’t'the cnlqoker5 éan seé. ,‘J'j“ ; ff7

At
v . e

¥‘¥rbm 1npit~1The$ MEMURY hands the next fhrea tarqs (+’é,=) to -

h“ ,,n;

;mhp add§ 6 %o the result frnm the flrst Bth (6)

J\,»‘:‘,.-' i e . e ‘,‘_‘,'.'. . ] i “,A

which heﬁshg mrmta damn.x ‘ ., . ,
et IR : - ) o
Having amne th gecond,addltion (6+6) he/she mrlfes h1s/h9r

"w,gqve; the used qards x: 4;4¢ﬁ> bé&k«to MEMORY .




e

. . . .
.

second result card (lb), and hands the uged cards back to MEMORV

N

.who puts them in the secqnd plle.

_B. Eacb step involves cullecting Just the cards needad'for'that
' ' * n.. ) .

ope‘é{eb, agd‘mrrtinéithe hesult'ca;d{ whfch thén'becomes.the_
stégting point of the néxt étéﬁu ’
o _,,9 When the PRUCESSOR has addéd 12+8 and has written the result
| on a bfank card, the next: card from MEMORY says &TOP ‘PROCESSUR
can. then Hahd the result g¢drd (2@0) to MEMORY whD places it on
the left hand 51de of the table. Then MEMURY glVES thxs ‘card to
v OUTPUT mho holds 1t up 5q that the OUTPUT READER PERSON can; read
it To-s1mu1ate a VDU, the output card‘could_be held behind the.

- * )

frapt mlndom Df an old RAY set, makiné the outpat into a model pOf

I
3

N a real VDU
f% lm.‘Th15 wholé~procé55 should éo Edopthly with a littlerprécfice 
% . . . - . . g )
'? :and‘caﬁ be dbpe withmut ;ng speéking.wPﬁéparatioh in the form of
g. ‘dEVigingia:prméram; mrltlng the’ data and 1nstrucrron cards, énﬁ‘
; puttlng the cards 1n.the correcf order (a flomchart mlght be
A. '; - .'usealto prepare fDP‘thls)y mmuld Invmlvé tﬁe whole clasg.—Each-
- s v M y L ‘
P 1{( Chlld shauld be glven an. qpportun1tu to take party in-théﬂmbﬂalt

Lo “ . ot R )
l\ . - . . .o . o A ’

computer- o e .

- .

S s
3
.
.
.
o~
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11. The COMPUTER. WORLD, - S o

o \ o : ’ i . .
) . : -
This.section aims to have the children constantly learning more
- \ _ _ oo

about the &Dmputbr morld'aroﬁﬁq them,'lﬁ seeks tb be an ongoing

o R o ‘ :
process of making the students computer literate from a woung

age._fhis unit 7h5 S0 *a% introduced the stﬁdents to skills_and,

concepts necesséru for a good beglnnlng with computer work.- Bome
. =~ /"\\ N .
toplcs have encmuraged the[?gmﬁents to explore thexr env1ronment
to f;nd examples of computer teqhnology and modern equlpment.
This is the beginning of an effort to make the'gtudents‘aware of
. _ = o . g b A s

ol the.in?luence of the computer in our society and the

"implications of that influence. Activities with these ALMS in

|

1. Outings to ¢isit places‘in fhe-ehviranment where computeks

~mind might take the following form =

'are used Students will be Encouraged to dlscuqs w1th the people

1nvolved the funC1Dn “of the computer, how, it.helps in that
'<}fo1ce, shnq... They . wlll be encmuraged %o talk tp the perlP
who operéfaitha computer anﬂ.tb~¢hbseﬁwho program it.

. . ! - . . . v . ‘

/

J . ) . . Lot e
{ ’
yp talklng to peqple invqlved mlth computers, it is 1mpmrtant

;-that the Btudents IEarn that mxthou? people computers are JUbt

1

bits Df 5111cmn, metal and élastlc. Thﬁy ae invented py>peupley
. . ~

‘..prngrammed by peaple, and gmltch§§ ony- aﬁd.aff{ by peopley

Peuple control cpmputers and’ ever %hﬁng theu do..ﬂht.

) — )
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3. Finding out through people, newspapers, magazines,' baoks, TV,

etc., -as many different uses for computers as possible. The

dapth-to which this can be explored depends on the age' and

abhility of the students, They should discuss a5 ‘many advantages
am possible and then list the disadvantages.' Do the advantages
outweigh the disadvantages?...'

Such knowledge and awareness,; as well as ‘their growing
skills in computer wark, will give the students the confidence:
to know and feel that they are part of the compq%er”future.
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BEGINNING LOGO.

CINTRODUCTION. . . o o

Teaching ngo (the .computer languageldeveroped"especially for
children by Semour Papert (1) )y ta vyoung children is more than

introducing them to a programming language.’ They awe\bean,

.intrnduced-%o & whole philosophy of education. This philadophy

is sjronqu influenced by Plaget and h1% theory of how ChlldPPn

3
’

learn. Plaget recogn1se5 that every learnev takes ‘an active rale

ih‘his/her own deve}opmént, and that learnlnq 18 & prlmarg,\ o

.

' natural.functiqn.bf the healthy mlnd (2). Papert supports this

.
: .

theory in‘claimiﬁg that a child learns partly bg picking up
specific facts and skills. But a more important-kind.mf learning

is the skill Df,learnihg_itSElfs which involvés building mental
.~. N - - - . v

Amddalé'qf the envirmnment.thﬁouéh'intel}éctual'exhlbration. l.oga

phmvides'a.idrt of labaratory fmr'ldosé lifelaﬁg learning abou%
t v ’ 3 .

‘learning, ahd gives th ch11d the Qppqrtunltg to develop hls/her

cagn1ﬁ1va abil1tles to full pmtential. o R
l . ' “ ) . ‘.
Aé a computar lanQUagey Logo 15 both simple and power.ful.

h .
. , . .

It s ump11c1ty makés xt possible for beg1nners to wrlte 51mple

~prograMs that dD inferestlng thxngﬁ. It QIVES the chlidren _ o
! . L S

contnol Dveﬁ pmmerful computational resource57 mhich they can .
= SR . - : SRR . ;
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Wf
.pse‘aé tools in learning, plauing,.and5expléﬁiég. Mith turtle
graphicg it is veny easy to ta.start programMing, Tha ba51c

commands aneﬂ\FMPlE and have SimPle VlElblE effects. Nhen the

.

Chlldren explare uslng Logo, thag are cnngtantlg def1n1ng new

*
i

procedurés and modifging old ones- qurping is a gradqal prbceas‘

" of familia%ization} finding problems, and tﬁging to resolve

N

0

_engaged with estimation, matching, rotation, prediction, and

- 3 - -I‘ » " - - 3 . -
these problems by proposing and testing 51mple:idea§ in which

new problems resemble.others already understood. Nit# few 0

instructicns from a ' teacher, students can adopt Logo as ‘a-

personal and powerful problem selving tool with which they cah.

translate abstract and complex problems into accéssible,

w

concretey and simple forms. o . -,
Logo begins with what children already: know about moving

themselves through space. They use this‘knomledge'tq‘direct the
turfie‘tﬁét moves on the comphter’a-g%apﬁ;&s,séreen. In ﬁ

athmpting to achieve particular effécts, students become.’

-

«

- . ‘ . , . . * .
debugging. Logo encourages thg}student té break doywn ‘complex

problems intb'manageable'parts,’sml&ing each seberatEIH_unti;

the whole prob)em is completed. The ihbortanﬁe of sdqh

" \
P

exploration is the genuine sense of discovery students get whend

they pose thqi? ouwn' problems, devise their -own methods to solve

‘fhgy'had‘navew néfiqﬁd before. .

A\

them, and perhaps recognise some patt®rn or relationship that

v o
wﬁénna-child,makes a Eiétake.éw‘ﬂaé a ’bué’.in ¢he.%r;gr§ﬁ,'
‘ §
‘he/Ehe can try anather appruach or explare the mlﬁtake even‘
zfurthan. Thls ab111t9 tD debug ideas ahd gn graduallg wnfk
. . ' . : ] \‘ e

c"
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v o . o

tqmards a ﬁqlution tQ a meblem reflects the~P1age%1an v1em Qf

‘1earn1n9.,The child iﬁ Encnuraged to lomk on-- = bug &5 a sourre, 7[‘ )

Y . .

bf 1nformat10n abagt what ta do ﬂext {ather than as & praof uf

-~ K R . . '

fg;lpref In %hls, Logu makes a great contrlbutxén to tearhan

. s .
. .

f;Hiidrgn how to pnubiehééo}yg._And, aS7LDQD‘Bh§TPEn5 their-.‘ s .. s
.fhiﬁking ékills; it aisd“ﬂeyelops‘aiéppdsfbuﬁdatﬁop in T
';programmlng and computEr cuhcept5J ngd'teathes the child to ’

./»\»‘ : R . .

funderstand the unﬁeﬁlglng structure Df pwogﬁhmlng aud prablem
. _ R "
solv1ngs and-teab#f; gnﬂd thihking habita, :D the student mlll

be ablE tD aple these 5k1115 to ﬁng problem,'ho-matter-mhgt
computer 1anguage they may be eypressed in.

‘jvTeaching_thé~Lng language and introducing;Lngm_acti%ifieé
. S : ‘ _ .. ‘I' g..‘ , T A._' .
to young .children can form the basis for several differept'kinds .
. N L “ - . . . .. . -0 . . .. ; . . . :- P .
. pof 1earnin9.,The~maJdW learning goals fqr.teaching\kPgm in this

unit are 1 o ‘

'1,1Léafnin6 to, feel éﬁhfdﬁféﬁle.wifﬁ'a CDmPUter, and in EDntrql T
'fﬂf what the_cﬁmhuter-dnes, The child w111 1earn that he/she can
::deﬁlde what the tomputer w;11 do; and have the compute# carry -

- out a set Df inﬁtrucxlons.. :- o :.a- o

v ! . . . . v .‘ . .

S

L

4ﬁ Learnlng the elements uf the Logo language. Thxs 1nc1ud95 thE'

BN ..\__ v A . !

.

';‘Lngo cmmmands, hmw tn mrate and mame procedures and

~{5u§gr0cpdura$, ahd how tu def1ne, name-aqd:use‘variableé,
31 Learn1ng the iﬁubjétt‘mattef"ofitUrtlefgeoﬁef$g,'This
zincludes concepts Df measurémenf and estlmatxoh of’ angles %nd '..i ’ ﬁ
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dlstancas;iand the‘melatADns.among-angles and distances o
. N ‘-.I . ‘-'n . T - ) -

.'necgsﬁavg fm maka shapes such as a square, triangle, circle,

- etc.- h é
.' g S S L o _ - - .;;-
Tl ‘Learnlng to devele Prmblem SDlVlng sklllsﬂ This ing}udgﬁ R '. v
"such thlngs as’ proﬁedural thinking, ~ plaulng turtle .the o7 ‘i
,Copcept_of‘a-’bug’ (and tfying to r?sol&e-lt)fxn,a cmmpmtgr : 'f
‘\bfoéraE;‘and_gtfafegies\féﬁ‘debuﬁéind ;nd‘glannﬁﬁg;.éﬁd fhéA S
| deQélbpment'ofﬂa.langﬁage_JXth mhich'tp'discuss g}ihthese
ii ‘; : ‘  ltHin§s{ . ’ T N N ‘
: s e L i
%b T \ ' ‘
. S '
“f | lv;Q .The followlng LDgO éuldellneq are.deslgnedlt; be‘fle :ible enﬁugh\ -
i? :—\.-to serve as a vehlcle for many"d;fferent patterns of leavnxné. | i _ '_?
‘ .\' An 1mpnrtant part Df the des1gn‘of the act1v1t1es was making -
| v | dec1§10ns about what studehts mould learn. and mhat strateg1e; ‘ N
v . o ) e s . : i
' ! the t@acher mould adopt tD br:ng th1s abmuf. Part mf the .
strategy is that whllé the feacher mould EAEPt soﬁe pre:gure for
. thé stUdent’tD achieve the-ob)éctéveé set éu£ fDr them,.he/shen .
’ SRR .'Aw‘c-mld 'Ka'al*s,tv -al'l'.c)iu' dévi.é\fi;:)gs if, .he};—,hé felt that a par’tiéulax‘»f:‘ .
'E;‘_ 5  :'*_ sfudent mDulﬂ nDt reépond to‘the Pre- determ1ned goals. ﬁvekg. R
gf ‘- ' Etudent m111 learn in a dlfferent'wag, and'the*wglE'of'the.- # h ?
‘:; ‘Qﬂ;\;:‘ ‘teacher 15 to guide that learning in such ‘A way as: Sty enabie ;fﬁ , ' '|§
:fi ‘ each student tp rewch the1r full 1ntellectua1 poténtlal.,The {
:? ‘ -f- ';tt1v1tleq are flex1ble and can ‘be addusted %D ;u1t the need; %f
f? thEédﬂdiVIdual 1eanner and the rate at whlch each student 1ea;ns_
%' J Yhe n?w LDgD concaptﬁ. SDmE tlme gu1d911nes are- aﬁggested‘in a-
-
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few of the activitiesy 'hit thgse are simply supgestions. The AR
' . teacher will he ‘the best Judge as td when.each individaal o

RS 'éﬁudénf-ia‘ﬁéadgrtd~hdvaion:{b”§ .next step. If may take up to . . I

“two years to cover- the entire amit, o o e _ L.
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... . Logo AQJIViTY 1 ©’ LEARNING TO COMMUNICATE,
Studeﬁfé_gfe but'in a situation wﬁe;é'theg must-iqfﬂrﬁ%lfav._.'f _1‘
&nveﬁt:fheir”DQﬁrlapégage'fb? toﬁmunic;tisg géDmefrical iaeas? \
P o '. - t ,_. ’ o . . < o ) * " N
. ét legét:thfee halj—ﬁﬁur cﬁasg periods. '
N .‘ w‘ N .‘. '- " . " “ : B ‘ .
 FORMAT
Whole class_dis;ussinn.elu; mbrk-iﬁ.péirs.
MaTERTALS R
:Siéa;édxbéﬁéﬁ,“r-‘>' — _",‘. - i
T 6bJEEfiyés; ,-.:_ , foT - ‘:. s .
- 1.“ngaen{ﬁ Shuuld be égge:tb démmgﬁi;até @hat"a.éiﬁblé aﬁaﬁing
) :llﬁdké'fike;tdfénqtheé‘stégené. - S R
£“2J Thé9 shouid$aisD bé éblé ioﬁfollowﬁfhe.insfructioﬁé;gf
aé?otﬁéfiétﬁ&énf'meli endugh Fd.ﬁaﬁe a.feasonaﬁigfgoﬁb'éf:the_:_ ' R
‘ofhéﬁ sfﬁﬁéﬁfﬁs gkaﬁinéa\' - }G _ [.. ﬂ.:. R o 4 .
VfA;iA;éivifyu it‘i,' ;J _ ' S ., :". | |
o Séudeﬁ§§ aW¥ g;dub%d in pairs in guchfa wag tgeg'éanﬁbjﬁsaé7 _'- } . QE
=vvﬁ‘” gwhathhé:§théf]ﬁembér,ﬁf‘tﬁéxﬁaih is doifng, but that theu can s ;;
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Ttalk to each cher 1n a low vq1ca.'fhey can 51t DPPOEltE bne

v

,i. LA ﬁnﬂther m1th a mall Df bocks betmeen thEm.

. Each student is g1ven tmo p;eces Df squared paper.

- Stu%gnts are requegted to mak& a slmple, nDn*p1ctor1a1 dramlng

e

'Q, on the-squared papgr, They must knmm that the dnawanS'can Dnly‘

§' . be made of straight'lihesy ana‘that thé ?la&eg mﬁere thé‘linés:r
fg' . \beg1n and end must‘bemun the 1nter5ectlmn of the lines o; the - s
§: ‘ fsguared paper; The " dramlngs must. ba fa;rlg slmple at f1rst

g, ) X . . .

'Allqw the students to'mork‘on their drawings for a Ehort’timg,

e

5-46 minutes. ' e ) T R

- Then one student of each pair is to be the ’commuﬁicator’ and

3

th@‘othér is 40 be the ’drawer’ wlthaut looklng at each Dthﬂrq

designs, the communlcator 1nstructs the dramer in dramlng what

"

‘he/shé'has Just~dramn.-The{stuﬂents can_questimn earch other
about what they have done or what they mean.
‘~ When' the students have drauwn the.designs from.their partner’s

_instructions theu can look at -trg\_regsults and compare this . ...

- Then theg can smap p051t10n5 and éb through the . prmcess agaln.

e when all the studenfs are finlsheﬂ this act1v1tg, the teacher

\ .

l
shﬂuld begln & grbup dlEcusslon Dn mhar had happénad,-and mhat

the gtudents had notlced Theu shmuld be encouraged tD dlSCUES Y
. \ .

what methqu theu fDund uEeful and what mmrds they . used, most IR
4 S ‘

'ﬂften._Examples of. methods used m1ght be LR
" We numbered the pmlnts on thE gr1d S0 We could talk about

them (Bee. f1rst computeq skills).

. TR S

desigh'p‘y_ijth the m’rigiﬁal desigh. - - . o T



) “ ,. “
‘. . . . . ' . . . ' - - Coe » ‘» T \"
{‘ F'I‘pratended that 1 mas_qriyingné'car aﬁd Intpld him mhéngl o ¢
S >>turned-.f‘.‘ '." a _ S o e ;
) ' ' " ’ . o N ".
Some wordﬁ and PhPﬂﬁEE most useds - - . S _ SN
van the-é%ﬁe l;ne,i ne5t to, mgve-fqr&%rd; .Upy-idthj 1éft,:
‘right, Dh:thE edge, Eddé;e, 1argerv‘-§mallérq_ uéside aowny': e
R ‘ qé'thét againu:;:' o - _ . o _.‘ _ o '
‘ '\7 jn _ ~ o S . 1 oL - . '.. - ‘ .
(B) Art1v1ty. ¥ . o .
. Stﬁdents ara oncg agaln grouped.ln palrs, ahd‘each %tudent. >
makeﬁ a straighf llﬂE dPa@lng.Dh the squared paper,,whlch th?
_other student does.nnt sea. In this act1v1tu the ’dfamer_ now - B
ibegumes—the "mover”?, {.ef this 5tuﬂént must movelaccording to-
_the in;trucfiDhs of fhe CDmmunicatq>; Mqv1ng one‘step on the L .
-%IDDF-IS equlvaléﬁt to WDv1ng one \uare in the d2519n,
“.f %hé éommunxcator dxrects thplmover as before, only th}s time
L _he/sﬁg moves‘al@ng thg fLDDr.  R
 <—;fm~mw»~~#w fmAl£hiWaAthd@nt—iséﬁagpiﬂgdfta;éwacé~theﬁmqver15~pathJ?Tfﬁ;limmmv%/;ﬁ~W;
g:f ¢ ghalk on fhe flmdr. . . V ,{
g ’ - When all 1n5truct10ns are glven1'the.sfqdent$ Eoﬁbarg thétpath
' E ' traced by .the mover to tge‘mrlglnal des:t;n~ L; |
;ii’ | . - The ;tudents swap rmles and theg repeat the‘éct;vxtg. T vzpi
 %,f ~:~- Dlscuss1on.éou1d fmcus on whether it mas.more dlffldult to.n
. &1' follom 1n$trmctlmnq by walPlng rather thah drawlngu THé:
3 S . N
) ﬁ‘- s *lmportance af clear 1nstruction5 Bhould be brought fc the: . oo
Sfudehfsﬁ”attgntipn.  | ' N ‘ . _
o _ . , S
. . . J.\ ‘
N ¢-.\' 3 , ‘ ‘ !
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wordﬁ are go1ng to be - allbmed at all! Thegfmiil bé’gfvéh a few

. '

mlhutes tD dECldE "how theg are. gndng to communlcata mith each

~qther befpna theg.begin mak;ng tmajwawings: .

—'TheHﬁtHég dram, one Etudent betomes the _silent communidatar’

i RSN . t

and the other the dramew. The students will pevhaps ﬁxnd this

N

act1v1tu d1ff1cuit ‘at’ first, but it m111 glve them.the

experience Df 1nvent1hg ﬂlanguage' themselves and L5 d;fferent
\.

fwom'previous'écfivitieskin that no ’éxplaining? can go ' bn

during the communicdation process. . .

N ) * * L . ‘o .

The diﬁcussxon at the End mf thlq act1v1ty shquld be led tm

)
v.

fncus on these 1mpDrtant lentS-
1) A languaga allows‘us tD rommunlcate ea51ly w1th DthEPS and tD

do uSeful thlngs.

K

11) Ne 1earn a language qu1cklg mhen we khow what we need to‘

» . - . A
1 . &
know. -
B .
. . . . .
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- Th'a'-;studéntsn’miil"r;'ép'eaté It'-hé first exertise, but thig time, no
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e T ' LOGO ACTIVITY 2 3 MEETING THE TURTLE. . ..

' Childreh éirstxmeet,the turtle in the DOODLE mode. In DOGDLE

mode a m1n1mum set. Qf turtle cmmmands can be* entered by 51ngle
'kegstrpkes from the kpyboard Thus chlldren mho cannnt get read

mell or type rellablu can use the Lngo langanE and can learn

.

l

hnw to thlnk irt that language . e R 0 ’

kY

OPJECTIVES

K 4
To QJVE thE chlldren the Dpportunlfy to ekplore and have fUn
'making their mwn desighs.
2. To .introduce fhém.to the. turtles -how it. moves, and“how' to

control. its movements in direction and distance. ’

¢

tHEn-to shom bhEm.hbm to »run the, pﬂogedqré they have,némed-

'3, To show the students how to give titles to their designs, and

g : ' 3 e ' ’

c. et EQUIPMENT._ . . L .

15 A Radio Shack TRS 80 Calbw Computan and a Color Logo rartrldge,

% ' | é;d ‘a keuboard mverlay.-A TV or computer monltnn. .

! '. . _,(A* A

. § .“, , TIME. - | )

g 0 ' ’ : - B ' Lo

g - . A m1n1mun Df flfteen tmenty—mlhute perlods per student.,

3 FORMAT.

% S \Sfudénts_mquihé individually ér in‘baiﬂs. :

§ . s t o ' :

® ¢ > N

4. N . o

| . R e
f ! [N ¢ t ' - ’v q ' W ; 1“ ¥ 'J ~ A LY o ‘.’ . “? o " . |éﬂ. ’

L
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o . . \ . " “w o oo . ‘ . : ' ’
. Ad N N .

) BN - :( . ) FE . ’ . . '(
‘ TEACHER&phEPARATIQN. : - e .
‘1 _. o . e : » ’ ’ . :

LDad the Cnlor Logn program 1nt0 the computer bef@re class.
. ‘Place the kegbﬂard overlay an . the kepboard. Enter DOODLE mode by

pressing BREAK, then typing R (fDr‘RUN), than pressing the &
key, and ENTER An = appeara at the bottom of the SCreen, aﬁdf

‘thp turtle is in the centre.

.

]

ACTIVITY. s N .

- The studepts-examfne-the Smafﬁ\shape in the'céntré of the

screen. The teacher explains fha{.tﬁis is called a turtle. and

'éncoureges the étudenté to press some Df-fhe top ten kegg. Nhat

*.

happens7 The students m111 Dbserve that the turtle moved and
pwew-a line. o the screen -as 1t:m6Ved.-Di§cu55i§n could take tﬁg
following form: ’ | '
'Rﬁoeé it look like énfurtlé? No — but like.én-dréinary:turfle, B
fhé fdrfle on thé‘séreen-cah'&waﬁl fDrMards and bgckwarda,.igi
can turn.w1ght and left. Uﬁliké.an‘ora;nagg turt}e, thié ?Qrtle
can drag ite tall when. pt'mgves.and_leave-a path, This fufflé B F
can bven be made 1nv151ble. Wé C;n control the moveﬁehts vath"
.turfle bg pr3551ng theqe kegs along the top.'THe furtle‘ 
understands these commands - these Legs are part of the languagé
.the=tuvtie uses. " o ‘ _" -i:'.'- - '

1

= The feacher allows the students tD‘PﬂéSSVthEEE:FQQSwBHU

. experlment with maklng patterns. The keys command the turtle as

" follows :

'

N [ . . . . : . '» . - Lo . . .
B T T U L S R T T T T T i L T S TR SR,
. B i . e T S - B . <, . P W
B 3 B B ",_'__‘ . .
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o L R 100, :
e ~ . . .

“(1)- Cleardcreen.’ L

A2y _qué“~ thE'%qF{}é gmég“ﬁach_tm-sfarting‘éosition;-

3 Penup %t&rtlé“dues not leave a tﬁaég'qhen.if moves.

N
e H $4): Pen domn~~vturtle leaves‘a track ;- o \ ) .
‘_.Z53 ‘RT‘AS - Eﬁrtle turns 45 degrees to the rlth.
.,<6’x,9%.“5 = 45 degrees to the left. B
”(7iﬁfFB“; ~ tukth-moyeé»one ’tqrtle'gtép’r%arwaﬁd.
©.(8) , FD {Q‘e,mnves.;gs ’ste@éjtff t‘ﬁ;}V' . '
‘ xé).th.15 —-turﬁé fﬁffegh'degréaélfg the'righ£; -
e .- o PR _
(@)»” LT 45 = turns fifteen dearees to the left. '
Polnt to emph%s1xe- wé u$é tQESe-kegs to &ommunicéte with
the turtle. we must u%e tﬁe langdﬁge “the turfle understandsf»\

—Exercises 1 and-é (at end.mf this chapter) giv9'the students

S

”pract1re in manlpulatlng the turtle wsing - these kEHS.

[}

= Nhen the Students ‘have Exper1mented with. the cDmmand Peys theyw

.

can learn tD hame:a: brbcedyrg

For a fresh start;*gu into BREARumode by'presging PREAK

clear thg procedure space by presslng SHIFT CLEAR, ahd'then‘Back

to DOODLE by R, then a

*

» ‘ : }
) To create a p¥ocedure the students 51mp19 type the name that;

PR »n ¢

.they mant tD use after the = Sign,'ThE'name\can'be_as‘51mple AS_-

) s1ngle letfév or number. After tuping the name the students

B

" 'pre55~ENTER,nand than press the'ke95 to. control the fqhtle{

-Btudents.can be creative in both inventing names and-in carrying

3

out the désign, Communication betmeen~the students is to bé

FOR LT L
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.\‘

ot ‘ . . .

Enﬁomragedi'WHeﬁ-th? teacher has explained the methods to the

‘students and observes ‘that -they understand what is reauired-of

.

"them,.he/shé'shQuld try tD Etag }ﬁ the batkdrmund and act as a

: guide mhlu when the students experlen;e difflculfy. Studént

L

self EXPlDFathn and self IEBPHIHQ 15 an. 1mp0rtant DbJECtIVE at -

-

‘this point. - . -

. N /a_ A
= Students should now learn to run their prmr&dure. The teacher
T i ' . L]

shows fhem‘héw:tn géf in%D RUN mbde (press EREAh, then R), and

'th to tgpp in the tttle Df the pkocgdure and then ENTER. Thg

stqdenﬁs can npm'match the.turtIEnguthrDUQh all the staps to

;execute fheir deéign; ThrDugh trial-— and error the Students wlll

] I .
! . B
dlSCOVEP that tD run ‘their. procedurg they must follom the steps

in’ egacf DngF,-and that:tha;title of the pﬁocedure must be
[ . . . ' . e o .

fémembéregLénQ-tgped in\corﬁqctlg. e X .

;;TQ further'entﬂuﬁéga tﬁeiw treétivitg;'fhE\%tudéhts_cmuld

N «

Compbsé'a tory about the turtle ro accompanJ thelr PPDCPdUF@,

and could tell! it whlle thplr prDcedurE 13 bplng run.\for

'example € ? Tommy Tdntle Builds‘a HQu5e’ cguId acCDmpang a

:pvocpdurp rallpd HUUQE CNew words ahqjvocabQ1ar9 work tﬁuid_bgu

. - I
- v

»
.

1 T b

- %fndentr :hould bP g]ven pientg nf tqme tm pPaCtlFF the LDQQ

Skllls theg have learned tD date. - oo );.f f:

N N . { ' N L '
: when the.students_becDME ‘adept at paming their prpgramy

~ 5

 dfaming the design, éhd‘then'rgnniné it in RUN mode, thewy will

havé ma§téréd the first cohcepts of Logby and, hopefull will

L . N +

D)
._<l v

. _;_".',‘,'-~ o L ) . -
'
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Exercise 1 - 4
'The_%éaahek CQQJd copy anﬁ Bn1argé_g»qiégﬂam of ‘a maze_fike‘tﬁis S
oo one onto a transparent sheet. This sheet could then be hung in .
jrohf of thé.géween with tape. The student tries to move the . = . |
turtle throdgh .the maze.- -~ = . . CL oo s
’ fl \*.\ ' T
: ~~ . |
« ' N
° . K N )'.,

Exercise Z.. ’Dodge the Circles.’ - , BRERE S o
¥ .+ Objectives: . - RN R . : o

-

-

1. To'have -fun manipulating the turtle.

3 _ Z. Tt enahle’ the students to practice controlling the.turtle on " .

N . - s L

3 ;
3 - "%the screen. = - e P T J .
. . . ' . . . - L .
; S AR T ‘ : A .
A . : e o L e . : :
& Diredtions. - . L e ‘ g T . . \

Load this brbgram ihfm'mQMGrg (ED;T mode s BREAHY'E);- :

LoTo P

! . c )




SIS T
. td

. ;“ | ! R 3
. . e . P SN [ 7
REPEAT RANDoM 1m+2(ax RANQOM 200 §Y RANDOM, 10@35p - -
a0 - - ..-A. e - = " ‘el N o . ..', N ...‘ .:
REPEAT 14<FD 5 RT ah)) Vi R R RN ST
o . o . 'S . . SR . o . . '.‘ . ) . - .
E.ND" T S S :
oo . .,! . . : . . . b, ... .‘ R ‘. N ..’. . . '.w . ".’ .’-'. » ““ . ~£

fThen rUﬁ the prmgram (BREAK; R; PLDTf_ENTER)=A:rahdqmihumbehﬁa, .

of c1rcles w@ll appear-at randum pm51t10n5 on’ the ECPEEh. Th@ f_\;f,_'  1"

L . EREEY R
E .

-&tudént is reqqired to make the tmrhlé lﬂDp armund thehm cxrclea

N

- .

wlthout touch1ng them. To da th1s get 1nto DQQDLE mude, type an.

a. title 1ftqr the é sign, and then ENTER Nmm the s%udent can . o .
‘g1ve the cnmmand5 to mmve the turtle. To See the actual Path i T;‘ ; i
I:made by the tu+tle (wlthout thé Clrcles)y press BREAK, R3 and o
then enter the t1tle of the path[ }. ' _'i'; ‘ o SR -_l
TD begxn agaln, tgpe CLEARyVEnter, and run PLOT aga1d§§1 ‘
new. set Df circles mlll appeav. ‘:: o “: - PR L I
f;'
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o LL0GO ACTIVITY 3 '=, DRANING DEFINITE SHAPES, .
o OBJECTIVES. I T | f

1 TD glve the students further Dpportunltles to develop their * . :
S » oL e - .
sklll in d1recting the turtle in DOODLE’dee. ’ . N

A -

TD glve them prart1ce in maklng pre defxned shapes and

i

designs.:-. ) )
;. TD Sth them how to edit. th21Y procadures. o _

4 TD tmach thém +n lnak*carefully at th91r pvocedures énd tu h
rélate the Eymb;i CDmmands with the turtle s muve@ents. S

R T T L L oy . .
CFORMAT,, EQUIPMENT ‘apd "TEACHER ‘PREPARATION as for "Activity 2. ..° .
. . ".:)' . . . .:7 . . . . N o . . . . g

“ . TIME. . - N ,-" . ;. ' v . . '_ . >‘ ;'- \ |
Ten tmenty—mlnute perlods Per student (minimuhl, x

ACTIvi‘TY N R \
:’ i; Pegin by rev151ng Act1;1tu 21=‘Naming, d%amiﬁg ana“¥§ﬁhing'S'f g
c P;Dceaure in, DO@DLE mode.. ‘.%:;}i:.: Vo “_;”“ i“ ' i BRI,
Now the teacher Q;Qés the gtudéﬁts more.déflnlte dlfectiuns. | ‘
for the proceduwési%;;ff L;ﬂﬁ_éﬁb ..-L‘;.‘. ‘ ; . .
("Call your Program"LINEH ahd makE The'turtle malk A stralghtv§i “> f




” v ‘*:- Aokl S LT o T TEICR VI SR Y

.

1@5. ' CL S . o

-

l~ 7.,-. a

.». & leng .thin . line in ‘this direction; ) R CoT u

.+: a short thin lines

x.oa long mide line, a ShDPt'wldB line..." .
o As the student works on each procedure giv1ng one command at’

_é.fime and watdhlng the r95u1t before giving the neht command,

hE/dhe may.miéh tD remove the last command. The student m111 U

al

leawn ‘that to taPe amay that command hg/She w111 have to remove
'the symbcl thaf was tgped for that dnmmand. Students should: . }

_Equate the symbols mlth certaln turtle HCtIDnEm TD remove that
% .
last cammand the students w111 be 1ntr0duced to the delete key

]

in‘DOODLE,;the back—arrowfkeyflThls will give them ‘evan more . _{ :

tontrul over their own. procedures and requires them to make

_dec1510n5 S

e
-

“Is that tké canand I want the furtle to obEHV

Is the furtle fac1ng in the right diwect10n7

Y A
-

Is,fhat line tao long or long enuugh?

e
e
e

whep the chlldren arp sat1sfled wlth th91r procedure theg can o t _ﬁ

%un 1t and begln ahother, g1v1ng it a dlfferent title. ‘ ST S

.

3. A sef nf mork cards mould enabla the" Etudents to. work

N . . . . \

- ndependentlg and at thear omn pwce. IN the type of work card : ;;_%

suggested here,[the students seléct a. card, type in the name of  3', %

:tha pﬂogram that is glVEh on the card,_and trg to chH the' o  .  .- S

d251gn5.
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. 3\ J . -~ A
N pi—
LINE. | | LINE 1 ILINE 2 LINE 3
. ) o 1. -'\\ L. - .
Jeine 4 Cclemne s | L uine o) JLine 7

» ~

"~

At theﬁend of the sessidn the teacher could check each student’s

'1

A progress bg lDDLlng at the procedure area in EDIT mode and

-runnlng the prograMs in RUN mode.'

4. The studenp/is giﬁan more complex directions @

. .
£, . w
- ' .

‘.
“ .

G Draw a%bmx; a small bD"‘.g big boxs a long box...’
LVLHQ the turtle thPAEbmmands fuﬁ thE'fifét b ¥y the

teaphe?ﬁ \Burages the chlld;tm piag at being the turtle’
. . o %\@

_ himseif/héﬁsglf an the'floor, and tD take the steps the turtle’

IMOQId ﬁéké‘¥oﬂmake the-bdx._whxle mDv1ng, the'child ghmﬂld_SaQ

mhat'ﬁélshe is-daing. “Fnur Steps up thls way y furn and-face tD.

e

T Uther designs mlght 1hc1ude a rectangle, trlanglex ClPClEy_

o ot

the rlght W Then the students tan applg what they learﬁedifrdm  .
mDylng thgwselves to mov1ng the turtle on the screen.j ‘

- A set_ofxworkcards would work here also..HQmever the student‘

s ¢ ‘ ¢

need. nnt be cﬁncerned about t@pg1ng the example eﬁactlg, a rough

copg m111 be ve}y accaptable frqm beginners.,w

(O . i

.

L ' ! \’_' . .
house, boat, man{ sun, tree,-etc; Deﬁlgns cmuld_r91ﬂfnrge_‘“, C
..' . N o v o S
. T 7
- . . i .
S ) L i B
o . ey H RN .
e P i ! § -
. e e L T : s o e
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matgrralrléérhed-in mathematics, reading and spelling,
' ‘environmental studies and other curricular areas. The complexity.
co A . . e - . e i
. of the designs will depend upon the abiljite" of the &Gtudent. .
o L . . oy . ‘ o L i .
¥ ’ )
. 5. N .
- . 4 . ¢ .
i :
;
; B
) i / .
. . Nt - i [
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LOGO ACTiVITY 4 * CHANGING the PROGRAM.
ORJECTIVES.
:1. To show fhe students how to add toy and-delete from their v
designs. - A;. - B - S ' ) Ly ‘
Z. To allow. them to become capable of éptering EDIT mode and
editing'théir'proceduwesg
FORMAT énd EQUIPMENI_QS fo%-prévioﬂs Activities. - .
. W . . o _ , .
™ . \ .
- L _" ) [}
TIME. | ' - ' - o . . ! .
'AS long a8 if takes for the students tn galn adequatp p>perience
and,tn'mnrk_comfortablg in‘EDIT, RUN and DOODLE modes.
ACTIVITY. o S - . B
- The 5tudentr were shomn how' tD ed1t the1r programs in DOUDL '1 ~
,.bgvdeletlng thE laat commahd Anothpr tupe of edltlng the
. . .
studenf -may mlsh to dn is tg add on to the end af a prev10u5».
,_procedure. ‘To do_ th1s the studant m111 run thp cqrrent verslmn
7~of the program 1n RUN mode. The shape will be drawn Dn the
screeh.\The student m111 be $h0wn to go 1nto DUUDLE mode a)'and_
gave a Eecnnd name. The: studen% B attentlon should be dwawn tD\'l
: \
the present pgsition qf the_&urfle.* 1t315 at the thE,pmsitLDn'
! -‘, < ‘ o
S “, C ...‘ ' " E . -‘.:
irpatyiore ey ; : ” ' e .
R S ¢ ! . o ' " ,’J.
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instead of at the end D% the shaﬁe. The Stuﬂent Beginm tha new

N
p:ocedure mlth HOME (kEQ 2)y ra1ses\the pen . (Peg 3), mnves t? " f'
“the end of the shap :’ and IDwers the pen (keu 4. Now the
.studept'can prpceeq yith completing the shape. .
: - To'ruﬁ the‘mhéle-shqpe: . .
~ The stuqenfr;aﬁ.rﬁn tﬁé two procedures in seqhence ar éan enter
“. -<.EDIT mode (EREAK, then E) and fi‘nd_ tﬁe two\procedt.n":esf Then the
‘ .stgdent deletes the titlefand:all”thé turtle_cnmmands"f%om_HOME
" to PéNDéNN_at the étéwt.o% the second procedure._Th§§ Eéquireg'
‘ the ;kudenf to learn the. delete cmmmands in EDIT, ag'ﬁeli»as tm.‘
N 'recognlse the turtle'commands for HOME and PENDOWN in symbol'->: ' ?
él fAfarm; when_the student has finlshed‘edltrng he/she can_run thisi
J;‘ pracedure’ (BREAK, thén»R); Further Edltlng or addltlonq can be . _' 
'5; 'made Sntll the student ié.satisfied mith the end prnduct.
m_; The students m111 need.plentg aof practade tno become familiar
% : ?mlth th1s act1v1tg 33 mang new‘keys and command Tare encmﬂnferad } v
'g for the fstt tlme. Actlvity F cquld be dnne parallbl to thisg :
%} _act1v1ty a5 1t g1ves the stu#ehts mmfe pkactlce in morklng 1n
i © EpIT, mode.: o o | ‘
v . o C . e
y -~ ' ,
£ e -- . ‘- \
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ACTIVITY. 5 "1 SAVING and LOADING LOGO PROGRAMS.on TAPE. :
‘-3-90-« R oL N ) l.- ’ L . lo . - ‘
1’ Yo A N oy i
OBJECTIVES. \ . -l
1. To show the students how tp\saVE'fh ir Fogréhﬁ Qn:tape,-and '
how to ‘load their Brograms from tape linto fhe compiter. o '
Z. To show them the correct waus to .use and look after a tape-
. .‘. . . N ' M ‘
racorder and tapes.

3.. To give them first hand eéperiehéelof an important computer

input and. output’ device.

' EQUIPMENT ' Microcomputer, VDU and COLOR LOGO as ‘before. A
‘ f_ c hpatible.Tape‘regohdér.and blank tapes. ‘

IS TP ACTiQiTv | ’
;é o e Btudents.nnm have some Exper1encelof)wr1t1n? and;sdltlng th31v\
}?'_ protedureé;~Their pﬁocedureé'are.important to them and for this:
o o . : : N
' k _ '. reason theg'mag dlsllke 1051ng them“;hen thed furn the campu er.
% .Q.i'U" .fo. Mnst students will melénme tﬁe tapg rermfder as they m111
-él_'ﬁ\: .. be: abfe to S&VE thanr good procedurps, and it w111 ‘emable them
'%' ;jf,l_ to do moreimork on, Dther unflnlsheq DHES. Learﬁxng to save the;r
‘g; ‘ ( o ﬁrocpdures on téPE 15 verg S1mpla, 50 S1mple that even young

chlldren should experlenCe 11ttle dxffltultg after Bome
—fguidanceqx' I o - v, o A . .‘.°

- The Etudents w111 be amare of the tape recmrdar and 1t5

functlnn (Fxrst computer skillﬁ), but 5av1ng thexr Qwn mnrk may

f . ~ .
" M
, . . -
ST, - R )
ek, N By o reiiedighdag o e .
RS ) lln_‘ e o . .

e AT RO TR S T L S
R D A I T, e L
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T 111, ' C/

be a new qxﬁériehcé for them. When a ?tuﬁént has finishéd

working on the ;omputer{ the teacher-should,aékﬂif he/she mould

like to save the procedures fhat'QPE'in menory and work with

'thém at-anothér time. If the, student mishes'tn ééve‘hig/her

warlk, the teacher can demonstrate how to connect the tape

recorder Currectly and insert a blank_tap?.
- To save érocedures on tape the computer must be in RREAK mmde. [
The student.could 90 1ntD EDIT and delete ang prncedures that

he/she Hoes not want to save. Then the studegt gets into‘BREAK

mode and presseg S.ffhe:prpmbt will be LOGO='SAVE5:7..T59
5tdﬁént'rgminds the taﬁe (Rewind; Stop). and then ﬁfegses the
_RECORD,and PLAY butfoné Dﬁ‘tﬁe_gabe reﬁprdgﬁ démn togethér. Thé.

volume setting should be at about half the maximum volume. Now

the sfudent’is reédy fo recurd.'fhe student responds with T and

ENTER to the SAVE prompt on the computer.

" When the recmrQ1n9 is fqushedl the BREAh que prompt will
‘appear. on the sﬁréen. But if_a‘ﬁumber and a question mark appear

after the Ty then.thE‘PPQCEﬂUfES'wEﬂé not saved properly,  so thé_

v

student should. try again.

.o Learnlng tD lmad p%wqrams from tape is algo Q\\fle- The tape

. v

L:w111 have to b& remound amd the PLAY button depressed. Agaln thé

7

.studént should bg 1n BREAK mmde ang, must presa L.'The prnhpt G v

‘will appear on the streen, LDGO‘; LUAD :—‘-The gtqdent types 1n'

'T and prasses ENTER to start the process. Then thésstudent-éan-

v

SR g@t 1nt0 EDIT and lQDk at the procadures that have been loaded

T Ce T
from tape.:-'-m;‘: o NS
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B . . - . . - .

S " N Bt ,
) - .A’set of instructions’ telling how .to Load and Save could . g i
A perhgps he pdgtad near the‘computer untiiwa]l the students are : - 5?

familiar with the. protess. ’ L : L S
- Each stp&éﬁt could begin -to build up their own file of

programs on tape. This would enable.’the student to review

‘Previous work and all@mtﬁe teacher to observe .each child’'s
progress. - -
— Btudents should also learn how to handle  the tdapes and the
. tape recorder carefully. . :
: ’ L '
, A .
H] 4 . .
b - \
g ;
g" ' ! .
. . h\ , »
o
i
i
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LOGO ACTIVITY & ¢ WRITING WITH LOGO.

'
.

. This secting can bé taught in conjunction with ACTIV&TY 4 as it.
réqﬂires.theiétddeht'tp;DEQOme familiar. with ail the éd?t
&Dmmands. fhiSISéCtién hqwever,:reinforgeg the edit commands

> througﬁ writiné._lt is ’noﬁ~turtlef LDQD. %he stuéents are
<; rehuired to'Havé-acquired éamé skill in, reading and dritinq'in

L Rrder tD benEfIt from th15 élmplé mordprocess1ng. Familiarity

~with the kegboard mould alsp -.give the cthildren an advanfage«

(First compu%er ski1lls)

FORMAT. o T o N

Stidents work individually or in pairs.

w

S EQUIPMENT, ‘

§ - Computer, YDU, 1090 cartfidge,-pwinter and paper.

v : _

H e ‘

> - TIME. ,

1 . .

& .

i There can be .no recommended t1me 11mit for this act1v1tg as, 1t
¥ -

15 an ongolng act1v1tg. The teacher m111 see mang wags to expand
'3‘ on the suggested act1v1tles. It can be 1ncorporated 1ntD many
'readlng and mrlt;;g act1v1t1es throughout the scFonl day.
' Cnlldren shmuld be gaven adeqﬁqte tlme‘to gain cnnf1dence and

"g:,skxll,‘and th1s w111 yary accgrdnng«tn the abllltles and

jlntErests of the Etudents.,?f. . : e N Lo -:ff
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.“' ' LIS
' ORJECTIVES.

1. TD'tEa;h‘thE>stUdents some simple wordprocessing. skills.

2. To encourage them to be greative and accurate in their

-

writing.

P

e TP R b

3. Tp develop their reading and writing skills.

41.To.5hbm'them that the cdmbutet has many purposes.

e
IS

ACTIVITY.

Aurmied 52

e

%

- The cmmputefzis in EDIT mDQE; Children aré ahled to locate the

TF

e
e
.

turtle on thé sﬁreeg- Tt is:not there. "We can dD Dther fhlngs
f' o m{th the cbmpqtér aa‘wéli as , commanding thé turtle.to move. We
Ny L L . ] o . _

i can u;é tﬁ vcomputer.tﬁ_mrité‘me§sageé, and to torrect any

g L errérs-wé make when we mrite;4' ; ' : N &

" . - . o : '
i

R - Studentg are. introduced to the cursor - a short horizontal

iy . ) : . . .

iine.af the bﬁftpm of the screen. The cursor shows where any

tgpedfletxers;‘numbers, etc., will appear.

% *‘Btudehts’beéin by fyping in a v&rg shorf qpntPnCe,'e g."I aﬁ

v ] : :

5> six yeafa éld.’ Then ENTER. ENTER movps the rurqov to the start

; of the next 11na. Rppeat th15 unt11 the studant can do 1t ﬁ" :“
E- _éasily.

Rt T ol

Students m*lte a short nmte, a few lines 1Dng. To stop ed1t1nq

'
3 theg press BREAh. To alter the note theg must retur# to EDIT
2 _
g _(press E) and the f1rst line of the note- appears mlth the cursov -
o iawe -k i g e s S .1:.‘, ~ - e - -,"_ ‘--.d.lélb;:.;'s;"\‘.n.!ll e N } )
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at the start of. the line. To.change d-letter:thg“studant must
pos1t10n the cursor under tht letter. The.cursor is hoved HQ
-the arrém Leys. Op —arrow (+) and down-— aerm (W) change lines,
and left*awrow.($) anduright—arrom () move the cursor within a .
line. When fhe cursor is'in place tHe studénf':an replace- the
létter or word by mvértgpingl If »the student needs more spacé

\ for another IEtter helshe hmlds dgwn the %HIFT ke g and preqse".’
the right-arrow keg far every space needed. If the student wants

to delete a letter mr qpace he/she holds down SHIFT and prpsses

the left~arrow keg.

1

The students_should get plenty of practice in using thesé

keys. Typing in messages, stories or poems, and then editing '

4

thém will foster these skilis,- ' - . ': o . - _3

N

© — Qther featﬁres likely to prove useful to the-student in

b . . » .

g ‘editing text is‘the ability to insert lines (curémr atiséginniog
i' qf.tﬁé'follnmingslihg,(présé SHIFT and.dQNHQérqu); fo bréak»a
VE line. in two.(curéor uhere you Qéﬁf tﬂe‘bréak, SHIFT gna down~

E afroﬁ)ﬂ and to scan ﬁﬁé:texf (SHIFT and up-arrow). To-inferrupt
; ’ "fhé scén, Just présé anyg keuj to restart the scan- press SHIFT

él and uﬁ—;rrow.:To JumP back té the start Df the text preqs CLEAR

v
. v

chart showing all the editing comménds-cou1d be hung near

e PR
|
>

the computer where the students could tonéult‘it qUicylg ahd

- easily. . .
o ' - Students could use .the wordprocessing feétprés.gf.LogD to
. . » LT N _ 4 .
, i
-t “‘{ " g o g ARG AR e _': o " ""““‘;‘-""."*"1""-' T b e Dt ted e e “”:._‘;'é""“-"' '*"‘““:m

o . X . i s NI )
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2 : i - . IR P ’ }
m;:. ' write class assignments, If such assignments were lengthy = {
e o . . . . e Co - . . ) At
3 students might perhaps save their work Qq}tabe, relpad 1t at a @
iy . * N : . ) : [ ,
. . - . . u\;
later ‘date and continue writing or editing.- . : kg
- The students’ writing takes on a new meaning for them when '?
they can produce neat correct printed text. Their wordprocessing ;
skills will be-enhanced,dhen they are given the opportunity to
have their work Rrinted. They. should have little difficulty in L
¥ . . . * . '.'
' leérﬁ}ng how ta use the printer. Simply connect the printer.
'CDPPECtlH, load the paper and turn it on. The computer should be
in BREAK mode. Enter P for single. space printinag, or G for
iﬁ doublg, space and the text in memory will he printed. Students
l may have their writing tuped first in single space, and "theh in, v
5 "double in order to compare them and to decide which for' is most ——
1% " suited to their needs. . S A o o

~ Students’ printed work should be displayed around the

R

classroom. = -
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LOGO ACTIVITY '7 1 INTRODUCTION TO.TURTLE GEOMETRY. ~ . . o,
- \ ? . ‘ ey .
© OBJECT IVES.
1. Students will be introduced to the Loga commands : Forward,
Right. . Lo o . ;,' Lo . . Sy
Z, -8tudents will experiment with these commands’ to create their ’
e : . . . . - .

own deslgns.; '
3. . They will become fam111ar mlth turtle units of lE*rnath'-—_‘v_/;"'.\s
"turtle steps?, and slze of,angles - ’turtle Turns’, throughx‘
exploraﬁidn._ - - _ . S . .

EQUIPMENT . et e S L :
- TRS Bm leor Fomputer 1Daded with Caolor. L¢go. N '
Cards,mlth'LDgQ CDmManps, T ' S .

 Gardboard turfley Dvérhegd brajactmr:g. .
Logo Qorkshéet'; and 2. : ’
. . ?
o ACTIVITY=‘f o ;"' o e RN

1. A sultable 1ntroductupn would Pp for the tearher to make un a,~f” .

-

stnru about a turtle} ahd tell iJ us%ng a cardbmard turtle whldh

. 1$ mmvad around-on the chalkbmawd, DP a- clear plasflc DHE that

-could be moved around Dn the Dverheaﬂ prDJertDr. Thé'studentaﬁ‘

. - PO 2

Qneed to understand that thls ’turtle understands csrtaln words n.'ﬂ.

. . N ‘ - : o 3
(apdvcomma s .and that the teacher is now -going to 1ntwoduce snme B
of the mmrds. Teacher poses the questlnn.: Vj,)'."v“ R yoo K
N t. . . ,‘ \ ¥
s omint v pprieresiatios - w Y
A SR s
&l LI . .
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.ffW5éﬁ @§ii~fhe turtle do if it gets these commands?"
1. F6RwARD 1w R, . |
FNRWARD 1@ B R S I
RIGHT 90 . S |
_FQRwARD1;m,
'"»RiGHT'Qm; ; o S | o
 ;FéRwARb|1m_ - |
CRIGHT 9" %

TherP are s50me th1n95 the stuﬂantﬁ have no may of knowing: Hnmu

S ) - .

”‘far w111 the’turtle aq. fowward7 How far r1ght will the turflP-' o
'turn, and 1n-wha¥ d:rection wlll “the turtla 5tart7 Theu are alsa
Qunaware that the values 1d some commandﬁ (FHRNABD) refer to .

'dlstapQEf mhxla Dther values ﬁe,g,_RIGHT 9@) refgr &D_anglé size
'bﬁn;furtréifuwﬁéfQ;~gl,;__ - B _ _. B .
TTheiStudentEuare éhtburagedhto ffnduthésefanﬁmers fur_themselyesﬁ

}bg glVlng these cnmmanﬁgttm the romputggh The teacher should - '>“ -
io carrect typang ewrars before theH press
ﬁENTER and then Elmpig backgpace tm the baginnlng of the ervor .
ow Just pVESE ENTER and re—-fﬁ
PR
i
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Z. When they héyq ehtered‘and'obseﬂved the previous program they
are hbmffWee'tq'exﬁeﬁiméht'as”thegfmiéh with these, commands,'

'giviné-different Valuesifo# distance and angles. ﬁomgﬂguidelinaé

for them mlght be to dompare the dlffEPEﬁFES in :'FORNARD 1

~ ™

»

FORNARD 1@

_— _"  © FORWARD 50

;in FéRwARDslm_mhat"5095 ’i@’ mean ? It‘cbhld.bé.dé;cribed~as the

IEnéth of the'{urfie‘tracklmf:thé number QY.turtIe-Steps?h_If '

thg'sfudehts;give akiargg value, iike. FORNAﬁD 1@9 , they will

1'6bsEYve thgé'tﬁé fqﬁﬁié vaeé, but it did nDt leave a tracL. The
nhﬁbef“of furtle.fsteés‘wés E0 great that the turtle left the

‘ %gp 6f thé scréén:!whén %h' tUrtle QQES_Pff the tpp pf the .
.écreeﬁ iflcomesfbétk atrthe boftpm.-This isﬁcé}léd ;mia;piﬁg_v

agduha" The turtle can Qfag'aragpd-onlgibg lift@nQ ué its tailQ”

© B0 Mo track appears fqh any steps where the turtle wraps arpund. .

3.foﬂﬂéhts‘Cén é¥peerént_with'the ahgle size as mellfas_mi}h_

Qf'distéﬁ&é‘VNm-éttgﬁﬁt ShDuIQ“bexmadé'fQ expiain degrees to the
- étudéﬁtlag‘ﬁéﬁahé.mi;l-1e§rhfﬁgJexperimehting;;
P

P e e Co o : . D
; . . . . .

ot . . Coag - . . o
.

“#fﬂTéath-ﬁhefaphkeviatidns'fbr’tﬁ§°;dﬁmandé :

::@  ? .£1 .ﬁﬁfg.ﬁ@nghQ;:ﬁﬂff:ﬁ'ﬁ  :.‘;;:,:' e -.~' " fu'
:“Lftklum:.éi ;»hIGHT::\LF_ :t; . . 3
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*b;_Thpse~WhD»haVe‘maStehed1thélcmncébt5-50 far could.now bei‘- SR

: to-usa the morksheet5¢ some studEnts m111 need. muth more ) . w
. ’L . "

-mqwkSheets.'Estimafing, wﬁich shows "an understanding Qf the

YL . ,,_.‘mmwo.,mu,cm.-wk‘n-mmu W e g W e et PR N o N

o : N A . 5
L Lt 2@, TN
E ; } : Voo T : S e .

*".‘R K L ] - . X :

. B X o i

given- Norksheets 1 and 2. Tt 15 nDt necessaru fqr Bvery sfudent

I

\ d . - . i 5

pract1ce and Exper1enre wf?ﬁ Logo before theu can taLkle them ) i
successfullg. Accuracy 15 nq%*a verg/1mportant facfnr 1n thp

d G . '..(

-

concepts 'is what is required. .. . o - oo

. P .
.’) R - s . . . L
- ’ . - . hnd .
. T . . .
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\
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' ¢ ‘ ERR )
: ‘ WORKSHEET 1. - ‘ .
1 ) .
\: ‘
‘ NAME . & - - —— - . o
. . T . ' . . ——— . i ) » . L . .
‘ 1. 'If it took.a turtle 10B steps to make this line .
‘\ . ° 3 v_r o, . . .
how many steps did it .take to.-make these lines? %
+r (a‘) . ) l
;'1' ’ ' | . | |
IS S . (c)
.r. R
o O a -
s o ‘ .
e " b a et ,:' . r\ o T . ’ .sh . B ‘ ’ "  . . ‘- ;
. .7 -2 Draw-a line which you think will be = ° e
o e e T e
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AN - . N
. » ' .
L | 3
~ ' .
. . i . . . N
, . . i L . .. ' '
' WORKSHEET =. : .
. * . - FA Ty . T .
. .
. .

corner. . . Lo

113
\ .l \ .\'
I L . .
v - . .
o how farn- did he turn to make these? : .
¢ o S - E .
ke (a) . . ‘ - . .
BT ' . 1 ( P
'>_‘, . X . « . 1 )
’ _..‘ M - .
L D T - Y
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Loeo'AdTrvrfy'a'z MORE OGO COMMANDS t BACK, LEFT and CLEAR.
. L@ : . . ST

3

) UPJECTIVES.

- . CLEAR. . S

-

oun: designs.

U O The studants w111 learn the Logo . commands BACKy LEFT .and

N

2 Btmdénts will experiment with these commandé.fu create their

.o
. 3. Stuﬁehts;mill-combinE these commands with those. learned Y.
pveviouslg.to cféaée“shapes on the computer.
EQUIPMENT. i
. . . . . J . R . : . N .
‘As for Activity 7, and Worksheets 3,.4 and 5. .

ACTIVITYZ . .
1; Begin,bQ’Févisindéihe»préyidus commands .

.
[

5,
N\
.\\

S

2. Introduce the Commands BACh and LEFT Lkgng-é metﬁod simpilar

'»tu that used fDr FHRNARD and RIGHT.

- lee the stuﬁénts plentg of tlme to’ enperlment w1th

3

cnmmand% and tD dlsrnver that the measure Df distance 1n EACh 15.

the same as that in‘FORNARD,Land tha%'measuremgnt’of'anglea, o#.

i
A

i .

. . K o . . . - o R

‘3. Teach the abbreviations BK.and 1L.T. e el

. M :

3o

: ‘ SRR T
. . e e L PN . o R
b v s g e e e i L o

i JE . P S ) .x-.__

these

o

curhers,fqr-turtlé turns is the same in RIGHT and LEFT,

AL LA

ERERUUREE
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. 4. Teach 'the coammand CLEAR arnd show them that entering this woitd
- . ' N .t . - . .

(ﬁot thE‘siﬂglé'keQ) will clear the Scregn ahd make it ready for

a fresh start. . = - . - . . o

» _ 5...Encourage the students to give the turtle a series of.

inatructions using all the: commands® learned so far.

b Wdrksheet 3 Studen{s can solbé the bFDblems usihg'papér and -
- pencily commandlng the turtle and e*amlnxng the end rpsult on

the computer, DF (and breferablg) using a CDmblnaflon of: thpsp

.

methods. o .

7. anksheet 4 ﬁ.Thi gives the studentﬁ practlce 1n plannlng a’

path and in 91v1ng thgﬂlnstructlmHS needed to make that path.

This mmrksheet'can be done'at‘two~1evels of difficultgi

i, T VIAFERT R AR N,

N i

‘ - _‘- oA The studént descrlbea fhe path taken in general tewm (=]

1

’Go stralght fmr tma lecPs, turn r;ght..,g".

» 9.

(.b), The student‘cap give directinns,in ’tprtlefféme’, where:

Iy R | ) . N . . Lo . B * N
'E : " each sauare on the papdr is equal to 10 turtle steps, and-each
.b,‘ ) . T . * N .
ok . gorner andle is 9@,
L L o B . . i
- ‘B. Workcard 3% This wbrkcard gives‘the children prattice in
! L . . ) . ) . L . . o, o ) N . N . ‘.
’ . estimating, predicting and planning; important skills in Logw.:
i
’ - ‘ ) . .
t . . ) )
. - o e e e N el
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- WORKSHEET 3.
\
NAME @ ———— - e

‘Here is a list Df-in"stv*uctibns for the turtle. Can Qcm"giv_e the
turtle just.one command that would be the same as the list?
. _\\\ EXAMPLE ¢
"% FD 20, BK 10, FD 20--st———m- 3 .FD 30 . ’ oy
(a) -FD, 3@, 'FD 4@, FD 3@ ————————3) :
(b) FD 6@, FD 8B ~ .. ————we—mey )

() FD.8@, BK 20, FD 3@ ——-——-Y
(d) -FD 5@, B 4@, FD 50F"BK 40, FD 4@ ——) -

(e) RT 2@, RT 4@, RT 25 “——--——m,
. (F) LT 1@, LT 4@, LT 54 ———=m )
(@) RT 100, LT 7@; RT 6@ —=——tre) 0 e

R Y "f."?‘i'-"?!-_; .;_.f.ﬁqu,af = E g2 v
E)

et
il

: S R TLT 4@, RT 7Sy LT 35 ee—e——=dy Lo T RS
l\ . : o . N Lo N VL ; . . . o Ct : .
PRy e X
VR
' L [ ’
. \ ! : . S e
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7” DQSGm-Be Your poth Goymg hod Nm\y blorJL you Qo b&ﬁme Mmg c-,\d
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rie , WORKSHEET 5. i
T . NS
:
IR NAME : ’

+ . - ~

1. Tilly and the Rock.

i . . . One ddy Tilly Turtle was out ‘for. a walk. Brit there was a rock in

- N -

REN " Tilly's way.Here is hdw Tilly moved .

S o RT 99 o o , . ’ ,

o ” ] . . _ . ;
o RT 9@~ . The Rock. ' i

v

Y. .. - FD20 - . . ox B e

RS

LT 90 .-

Lo "FD 2@ . Tilly Tuntle

Q‘ oo ) -. '[:Tq@ .. ‘-. E | --'-‘ ) | “

oot o F,D = -

o e RT %@ ‘ B o T - :
.._-.' o ] L L CFD ‘2@ - .
, ©(a) Draw the path that Tilly took. ° -« e
oo ___(b)_Give the cohﬁutek *ﬁéﬂihStrUctionsjand'lnnk at the path, Is o -
% Ii 00 it thacsame as wours? - e LT .
:i - '. - i ’\"_ S ’ . '. . ’ . ) - . - ' .' - ‘7!‘
W T s e S N
b ' S
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.it ) Tommy’s Triangles..
Tnﬁmg fuhtfd lqves tﬁiangiesy.He_is also véry lazg..Hewe is‘hom
. Tommy 63&9 tmo,friangies with very 1iﬁfle effort.’
.. FD 30 l |
| RT 1:z@
. FD 30 . S " .
RT 120 e
FD'ﬁﬂ. A TDmmy starts -herea. .
RT 6@ i:- S o : ‘ ' " . o
FD 30 . . if | - . “
RT 120 |
FD 30 o
Can you dr.‘,e.u;J To.mr,n}:;"s triangles?
‘Haye'Tbmevd%am them on thé cumﬁuﬁer. /
o : o o f.” ) .x' | .
R A L . F
L -3, © Your Initial in Jurtle Sgapa.' )
E, :'Dﬁém goqr1fiﬁst’initial-hékejuaing oﬁly straight lines.
‘; wnite.}ngtrué£ion5 fbﬁ thé tuﬁtle‘toima#é that lEffEr.
v _INITIAL - - o :stféucTIsz;
. RERRT 'Nsﬁ.égvéuthe.ihétruﬁtionsi%Q:the.épmbgfer. Does. the turtle'make
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e |- . e .
: your initial correctly? N
) . . . ) . . . N : »
5. A '~ MORE TRIANGLES. o - . R
Can wou think of a way tg have Tommy Turtle draw three triangles
with only a few more instructions? - : _ €
. o
. . ; l
. ’ - ) -
P '
s .
Al
\
. / *
v. . ) * . “ ~L -
" Lo ) !
’ N . A L”
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i R W n ' R - \ .
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‘ D .. . .‘ D , - R L} N
isemporndr ety et asonisling » v '
‘ ’ * S N \



A A i A AL ;~".~‘«*~'.1“&*#%‘?"-‘«'»»«»%5&%“J T S O UD A

130.

ACTIVITY 9 : PROCEDURES;
. Y .’.n
:QﬁJECTIVES.,
1; The students mill'bé'asle_to combine th?‘cnm&anQE learned so
.far into units calléé.ptmcedures.

2. The students will understand prmcedntS both bg‘ueinq them

and constructing them.

ACTIVITY. -~ & . S \
- The studentgs maké'the turfie draw something, byngiving'a Series,

DflcdmménQS. Then-theg'think,pf a name for the picture (for

" Exampile, HOUSE). In order for the turtle to draw this picture
again we need to teach this name to the computer. This can be

done by creating a prpcedure. But first the student must yrite

LT

down the commands to make the picture, or remember them. The.

ﬁ :gtepg to be learned to create a pququre‘qﬁe as follows 3
.3 S ' £;X'Gét into EDiT:%an (RREAK,. then E). -

lg T bi);ihe_fifst'ii;e éf theihﬁbdedQFe contains éhe-namgf_we yég
:§ SO "khe‘mb%d ’TQf-tﬁ-;eii'thé:cqméufer'thét we afe:naming a- - .

‘f "ﬁﬁpgedufe.;éftér TTO” Qe tupe iﬁ'the'ﬁén@ : | N

) Lo S - ‘ : :

g To HEUSE

E-"' . C .(spécé)ﬂ' ‘

Then “ENTER. 5 .
A(3}_ﬁextfwé:tgpehiﬁ:31h fhelgéﬁmahdé:to the - turtle to drawfkgg
L housE - B '



~
-

ooy . D
. BN a . " ' B ; . ¥ M Lo ‘ ¢
. % : . P oL
. . . -~
. . . ) e . ) .
. R , .

Yo HousE . . J g S S
FpTs@ - . T o
. RT 45 ....etc.

t4) To énd off . the procedure Qenﬁgpé‘END'oh'a new 1ﬁne and,then’
ENTER, N

.

.TQ try out the HQUSE erEéduFe we must.'go into RUN mode
' (BREAK, R), and enter fhe name of the procedure. The.turtle goes

through all' the steps to make HOUSE. The pfutédure HOUSE.im now
: . » A /- _ : ,
in the computer’s memory, and the turtle understands {he'mu$d

u

.

T HOUSE " . . . - - '- . ] J‘: “, T

_1f the students want to change the.procedure thew can edit

»

it.in EDIT que.‘(Revise gditing)

.
A Lo - - o
_r_$%udent5-5hou;d‘be_given'plénty of practice in creating

procedures, running them, debugging them,"etc.‘ThEQ can “save
their pest procedures on tape and wse them again.

A

\ . "
- . N L .

= L : . . ™, Do . . )
*‘qudEnts”cgn experiment as. to-the best structure for writing
the commdn@g,dﬁ a protedureé, - e.49.
L TO M o . TO M

FD 30 - © . FD 3@ LT 45.FD 2@ RT 45

t .
b ras T T 0 Epsm LTU45 FD 30 "
: FD 2@ . - . - END N '

RT 45 . SN

G cppise e < EDBR LTS eNp. . - . L .

. . & e ) . D . e ot . - * Lt P
T L S R A NP ot TR

P RS - ‘_\.. [ . . . e . P R L s . o

.‘ N . o N o . R . N o . .
Lo §\ . .. T D Sae e St R N TR el el e
S RO AN co. el C e . . - H PRI R CE e ey FEE TR N T e omre g
. . ¢ PR S L ) L . . AR N - - : PR

. . . v B IN . .
L T ﬁym‘i‘-ﬁ-:mvﬁ*;—-‘r—-‘\ ‘«-_\....\_‘..v-,.-,-ﬂ\,.; O e T AR
i SRR LRI T AT T T R




vy oo . RO SR . '
;S L D e A . .
- b i x. P SR N EY S 1. L LI vt~ N
* N . » . . :
Lo . ' ' ' !
| . . v T - '
. v, - L T . N
A .l
. , ., Lo -
3 .. ; . a v . N B . :
. . . - »
. \ ! v " » ’ .
. - . :
. o ) . D N . »
; s . e L, . '
. * ' 3
o : ) . 2 v . .
. N i -+ oo ’ . © g
L. N . \ - ' . . ' i ?
* : !

FEDUR@NRT 48 v, L T

. L ED BB AT 45 L
‘ : | ' END g “_ - . : . g . ,:. . . . . ‘ {

. - - T [y s .. - N PN .
. .« - .

:q'éagiéﬁ-{q follow; edsigr to changes takes less . .

‘Stgﬁént$-&aﬁ‘deﬁidg;mﬁi;hvstrugtuké.theg-mduld.ﬁkéfeﬁ,td use. R
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- LQGoﬁAc}IVITY.ig - MORE TURfLé-commANDST7_ e S
o UPJECTIVES.'
1 TD introduce the Stude%ts o the commands R ’ ’“ ‘? S
. PENUP - PENDOWN: .. | :. S S _  j
| HIDETURTLE . VSHONTURTLE::.
.2.?Tq‘givé fﬁém éh?Qnéérstandihg §f fﬁegé'cémﬁéndsfthrough

repeated and creative use. : o o _ o

ACTIVITY . .
1. 45'Tm.fhé_5tudeﬁ£ 2o ~'1  - f“'Q" Lo
ﬁ'fTrg fhis %-QiééfLtﬁé:%créenA(CLEAR)‘and make theftﬁhtle.move' .
_;ﬁackv4m’5%épéw(BK 4@).-wherp ig the turtle'nom? H; ;5 on th? f :{;;'
K i{ﬁem SIn fact he . 15 CDQérlng uﬁ smme-mf theillne, bnt we can SEE
KR ; . thrnugh hlh; wéuidn *t 1t be better if theAturtie‘maa 1nv151b]e?'
ﬂ{:é-—.:. t RS Then weICOuld See thelllne more clpawlu;_Tm;maké him.invi%ible
.F\ {:;; ,-~‘wf"Q* tu hlde hlm ‘we canluae the comﬁand }';  ;”_ : ~;
O | S HIDETURTLE 5”f5p[ ;HTK-“i :
Eve;.thou;h the tur%le s 1nVisi5;e helgflll malés a twack. Try
. 0 ,‘.‘ » L  ,fJaT | 3:ﬂ L;fv 'iﬁi- \{ e )
1§;C;Z ]%.»:ilF:i?%Féﬂf> ;:;Lr_j‘.fﬁffE-ﬂ R .
o s HTe e e S '
’ . '..'\_.‘, BK'SG'-" L - . . ‘ S .. -
IR Ne cph see tha!trarklthe turtle made but WB cannmt see . the
) turtle.-To make the‘turtle appear agaln we use : ':'f‘. .
' , t 'a-i& 'i
ot — sleaivgmtvie o 4 b
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’

| SHOWTURTLE -~ or ST:

, Try. it and see.’ Now write' some procedures. of your own using’ HT

and ST;:Ferhaps'udq;fpuldﬂsavefthe_besf Dn%;Qn tape.
S &g T T o

.

2 "The’tyrtle can also move withbut making a'track;'We_Qan'

-command- kipi-to vraise his té;j.mhen we dort want him to leavé a.

track, and to.lowey.it when we want him to make a track. Can wou

guess. what commands we would give to do this? The commands are i

PENUP T or PU for no track;_aﬁd

PENDOWN or -PD ta leave a track.

v

Try these new commands on the computer; mrité a prodedure and -

run it. i " . -
— Write instructions to draw’

a) wour initidls, |

pj'gmur'first name. To do this you will need to have the -turtle
_stop drawina while yol move. betiveen igffersg Use -PENUP and
CPENDOWN. - T - L

.~ Diraw theéeApictureé-on fhe{EcréeH t@getﬁe%,_uéefHT, 5T, PU,

" and PDj RT, LT, FD; BK and CLEAR. Writé down the instructions as

uou give themb Thén{uée;them‘ih.a_pnocadure TTWO?. to. draw the

‘ pictures again.” . . - . S
o A -

‘ A
3. To the Teacher. L

-.’A;curadg in'dﬁawing is_not impbrtant:in’thééélativitiaﬁ..Réthe#,

]
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'shoujd be ready to intervene if the situation becomes too

.
N " ~ v e . - - D e .
N
) N
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P . . -
. A . .
. . Lot . . . . .
.
- \
N . . . . N

their purpose . is tp'wminfbrcg an understanding of the commands

and to encaurage phbhlem—sqlvingq;CFeativity-and ﬁlanning'in

fstudent. A suggestlmn mnuld be fmr the teacher ta wrlte down

commands as the student debugs tﬁem, and to readiﬁzem to the

sfudent as he/$he 15 mr1t1ng tha PﬁbCEdUPEq Ov the students

L could copy.domn all théir .oun commands as each command is

successful. Then the students could run the procedure to see

thete_are.apg more bpgs. The kinds of debugging situations

[N

.

“difficult -for the.student.

e . ' L ’
— Some procedure auggestions : . s
: oo , - ‘ .
r skyscrapers
S— yrockets .
'~ a fabric pattern .....
- . o
" Pl
i) ~ l . *
i ’ -
B o q,';
. ‘ Ly {
' ) ' V;; :
- B ‘
* . .;
. . e
J R ‘ :
Ki N 5 . L
Y."iv \ (_" “ 1 j ":,!2 ‘\ ;

the

the

if

encountered mill'Varyigccmrdihg‘tm,each'student,'and the teacher
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LOGO ACTIVITY 11 t NEW POSITIONS FOR THE TURTLE.

, . ORJECTIVES. oo

1. To intmﬁdute the stuqenfs.to the commands for changing the

are ..

i QBT e s
. ‘SETY or sY ‘
HOME . = ana,.
GETHEABING  .or - SH
a . '4'\‘
-ACTIVITYu ‘
R In our designs' the tdrtle begins-té-mbve fromiglbosition in
‘: ',chg centre Df the screen. Tgis'éméition isléalleq-HQME_-;f»we.
i wan%-the.;uktle fé‘pegin fr$m a different poggtidn we uge;thé
;j \ cdmmaﬁﬁs.i ' ‘ -
: lz . SETX Lore 8X 0, and
. . o Ce T ' o ‘
.% "SETV .-‘, ‘ 'Dw_:SY ; o ) R ‘ ) \
b e ‘ L e -
-%4 “Fof'égémh}é T ‘
.  ‘Tdﬂﬁ-l _
i | 'ZIQEfx 6w
FD{BQ.hT 90 | 4 .‘1-3 Ce
FDfaﬁ;RfEQQ‘;; 1_'}.l:( . . )
. FD 50 §17§w  . o '
| . B I R o o
=< : “‘ - y: s et ‘\-.5.,\.',.&:,\-,_':\..A..I,.'__..‘!‘i'.‘
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¢

FD 4@ .

2

END- g o _ o

_The turtle moves tD the PDQltan we have namtd regardless of
- mhere it was before this..ND\line or track is dramn As 1f mmves

to the position, and tha turtle still points in tHe same

directioh ag it pointed before it:moved:;Students'Should

1

‘-QXPEFimenf with different'yalues fDP'thEE commands, and insert

these commands into other pdeedures and observe how they will

gffecﬁ the design_of tHe procedu;e when it is ﬂuhf' ;- . ¥\_
‘zi;Td‘SEna Fhe turflé back to the original stgrting'péﬁiticﬁ in
tﬁg'cénfke of %ﬁé‘ﬁ;rgen we uéé  .
HOME . _ |
L 8 .
3. To Pniﬁfttheﬁtdrtle in'a certain dfrectimp we uéE 
. BETHEADING h»-. or BH
Férxexaméle : . SH 90 ! \ -
The value of the dlrectlon‘can.be any numbew from P to 359. When
:the tuwtle gets this 1nstruct10n 1t points 1n the glv@n
directian regardlegs of;mhere‘it,mas pointing previbuslg;_-;fi
&. Student5 are requested to crqate a dpslgn and w;ifé a
,pwncedufé &1fh fhe followlng guldellnes
a) Using‘the rommand SX,' ’
1'b)'U5ing;£hé'commahd 5Y3
"tY Us;Hg.thg commands SX'and SY; 1.  ) ~a_: ‘
jdi Ué{ﬁg thélcnmmand HQME; if-j{:' ”:f;‘ y’ RN
- N TP R .
) - ~ : »
“*'vm”*?‘ht%AQdﬁ\s5.°*‘f“f*;”“5ffﬁff"ﬁ”ffﬁfﬁfi%ﬁf?f::;:;ﬁﬂnj

\ Wt wobe DT T e T

TR LS

R

T e
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~ N ‘ . v' ‘ . . -. . .« ' \
" .e) Using the command SH}. - . ‘ . L
f) Using as many of these new commands in one procedure as you
. €any ‘esg. — 4 'design that -has a triangle in each of the four
corners of the screen. .
. . . v
o . | ‘
e : : -
~
- I"‘ . )
. ’ ) . i ) ’ : N
E . . L ’ ! N
v R * ' K - . ) v ,
| ) , . v - . . . , X N .
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LOGO ACTIVITY 12 @ BUGS .and MORE' BUGS.

1]

-

The students have acquired an extensive Logo vocabulary, and can

now communipété-effectivelg with the turtle. So fary the

.emphasis has been on egplowatidn and imagination to understand

. the nem-cmmménds-énd-to apply them.'The sfudentg_wéré free to

design their own programs using the given commands. In this

section there is a slight rthange of approach in that- the student

is expected to follow specific instructions in designing a

‘program. The ‘students might be reauired to draw & certain shape,.
“to ch9 a diagram, or to use céwtain commands in a special way.
All these require the studept fD.think-more,ﬁaréfullg.abduf what

_he/she is dding.'The‘gtudents'mill'entounter "hugs’. 1in their

v

:at}empts~tb'follnm instructions, and it is through correcting

these that the student ehgages.in such activities as estimating,

calculating, predicting, p;@ﬂﬁingf thinking and leaprning. Theé .-
students will appiu what thew learned by discovery and by trial>.
and ~errhry'Theg couldfalsq'refer'tb.featuras wsed in pﬁevidus,

' at . . . ) R . . . .

procédures as. a source.of imfbfmatimn. It is almost impossible

"to list.the benefits of working in such a learning environment

i .

aS.Lng. Howevery, some of the objectives for this exercise are -

1. Students will learn to draw upan their Logo vocabulary fo

t . s
)

forlow asfbest they. can theﬁinétructioné fhaf‘thEg are given}.

Z. Students will . learn to look upon an error br-bug as a

' 1

E S 5 : . : e
L ; P .

LT —

B

N
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. ' challenge, and will seek .to debug it if am intelligent waw, and

s0- develop goad praoblem solving skills,

.
.

ACTIVITY. » - T

For the Stpdént:

- "Write procedures to draw the following designs. You can

* -

-\ i R »
experiment first. If you have,a bug in your program see if you

. N

can solve it. If it is too difficult_asﬁ.a friénd, or’maybe your

teacher. Qbud luck!” . R . - "

For the Teacher @

. — The teaéher should_bEvable:tb Judge the Capébildfies of each,

student and . so assign activities based on the.sthent’s ability.

Logo offérs many opportunities for .xitpiility'so that the o

l2arning neéds aof éverg student can be met. There is novspecific

Brdér;ip which the students could work through-the designs, and

each student will differ fn“fhe length of time it takes to grasp

all the cdh;epts.'A_flexibléi imaginative, and helpful:approaﬁh
. oo T T . : . oo

is possibly the best way for the teacher to act as a guide in’

‘heiping the.students iéaﬁﬁ'mifh Logo.,

v
.
t
' .
’
- . . N
o N R {
- i - i
. \ by ‘1 e
Vi
N :
3
‘
.
-t .
. 7 .
Lot N
-
. .
s » . . . v
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'LQGQ!AQHIVITY 13 ¢ COLOR LOGO.
i \.
Co ST 'z\
ORJECTIVES. - ° f _— ' R

i
L.

The students mlll Pearn the commands to change, thp color Df

i
s -

thg screen and the cnlpr-of the tuvtle tracks.
Z. Students will Be able to experiment with the different colors

to make,thei% désigns mdwE'CDlorful and fun.

EQUIPMENT. - .= .
It is necessary to have a color mdnitor or-a color TV set.
Computer and Color Logo as hefore. If a black-and ~white TV is

the wsual classroom equipment, perhaps a color set could be

.

ﬁl o borrowed for a short period of ‘time to give the students an.
N }bppbrtuﬁitg to learn a liftlé'moré aboiut the computer, and also.

to allow them to enhance fheir(de;igna;

a, '
ACTIVITY. 'v‘¢_
;.stﬁﬁent; are'asked_to.éomment Dn_the:célof ﬁf\fheir sCcreens
‘and on the cnlor-of the llnes.
“Dé ynd llke fhe rnlor? Is the contrast bet&ﬁen background and
llnes gDDd7 Nhg da ;e‘ﬁéeq a good cmntrast7
The turtle tan'draw c@lored 11n95 and we can change &he
‘:-‘ . Qolpr-mf thoae llnes.%f“me'mant to. we‘haQé a ch01ge mf twm sefs

. of colors = COLORSET' @.or 1. S0 fab ye have‘begn]maﬁking in.

L 1, . .. - . . . . N N - . . A N
. . . . , C- o ) . ) . T A o . Y S
e R , L.
Ht“r'fﬁgmﬂﬁ&iﬁ ;

:

O e T T L e el e RE T L LR P S
ot T R o DR A R B AR ' R

\ cal o .
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:“ COLORSET @. There’a}e four colors for each‘set:'These_&oldrs are

numbered @,1,2 and 3. To cthange to a_ﬁifféfent'golor set we’use

¥ l \ ) ’ . .
"';CQLORSET 1 or COL-ORSET @ .

ith.tﬁeée commands. For exwple, they -

.

E Students can experlment

‘ﬁ ‘ could run a procedurE' in RUN'nDdé)-anﬂ then change tﬁe color
' ﬁet...-: S . S '
. HOUSE | o
‘ COFORSET i' - . and then back to C
‘ COLORSET '@ Which is clearer? Why?® I
">1n E%tﬁ'Célof‘set'thE ﬁgwha} paé@éround_cmlér 15 ; aﬁd tHE
hdfﬁél aﬁaéiﬂg color is culéﬁ @. Students can éasiiy change the
) d}amiﬁg{fbr‘peﬁ)_CQlov bH 9iv{né the coﬁmana |
r _PENcoLoR . S o PCo
| e;g. In the procedure Bbx they éould have
‘T BOX . . . |
“§c 2 FD 80 RT 9@-FD 40 RT %@ '
PC 1 FD 5@ RT 4% FD 4@ , )

;g z_f - —E&D;cﬁaﬁgélfhe'bagkgrnunq cgfoé studeﬁts'ﬁéé the cDmﬁ§nd | .
| S ﬁ‘ BAChGROUND L ar 'BG followed by the.number of the‘;
: ’ ﬁolmr theg w1sh tm use. Fb; ék§mp1es e 'ﬂ B ‘ .‘ .T-l‘ '
- ‘£ TO BOX R ?~v' " ._7- . t ' S T S

" o . ‘- PC 1 BG*@ FD 5@:RT 9@ FD 4@. RT 9m - - ‘ I

4 "ﬂ ” :ai; .. FD 5B'RT_9B.FD 50 ) f *':-' 1 '.f .

= Students can . 1ntroduce ﬁang color varl%tans tp the;r;‘
 § n . :u.““.PPDCedUPES.\BH Ewparlmentlng,;theg w111 dlscover mhlch cnlors.
Lo ’ N ) L }
SRR TS et AU P T ) SR I I




LG
) look best tmge£heﬂy-éﬁagﬁhiéﬁ-add'fa fhéiﬁ“éégiﬁﬁgu”%hg'coicréJ

R e :E;njbe 1mprmved bg adJustlng khe color and t;nt controls mn %he
_, TV D\" mcmltcn". - "_‘."f." . _ o . -

:3 :i?-;;;}.“ égm; pmlnté’;mr alscuﬁqloﬁ‘;:i:xif  ;;.;. ‘-..- SO :

f; - :i:3¥-"what happeng 1f the ;DIDF of thg pen and the CDIQP bf the
E;Hluf'.a:'iwj‘backéround are clmﬁe thethér Ln1numbgp7fe’97  . ':,\ .

;;: rsz‘lx?/lﬂc‘i.EG 2  ?ﬁ .{;”.} \ ::

-

"}::7-_"' mf g deslgn could bE evased by hav1ng the pen color Qf tha

~ ﬁ

S : - % L N .
;;f.r.‘unwantéd part set tm thE same colmr as the barquound color.;
IR ST ' Sl
y .qu‘V._f‘ Use of cplor cmmmands should be encoqraged aS'lt devalqps an _
. : : ¥

f}' awaranegs Df colnr and cpntrast 1n fhe chlldrenq adds E cltament

i Dol .
[T . . _.«

VtD thelr de51gns,‘and allums fmr an ‘ex presslan Df 1nd1v1da11ty

4..

creatlvltg 1h fhe students prmgwamm1 gi

L T% Througp = PX ploﬁatibﬁ;fhég may diSEOVéw”tHa{ én unwanted ﬁDrtiQn,
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. . 'ACTIVITY 14 : SOME LOGO SHORTCUTS. — *
UBJEFTIVES.
1. The. Siudents will untderstand and use subprocededures in their
l.prmgrams. . : >
"Z. The students will understand and use.the REPEAT command.'.
_ % R o
-« ACTIVITY. T o '
(AY Begin by reduegting.Stqaents to review the procedure they
_"[‘ whdté:to dra@ a sﬁuare; &hdﬁtm-er it.“ - ' -
“Nhat name dld Wot- giVE the procedure7” Ravigw the iaea that

et

'.‘ h%}ngming a‘ pworeduve, e.g. SQUARF, is llke teachlng the turtle a

; ném ﬁofa. TD run that PPGCPdUVE we, SlmPIH tupe in. the name and -
i '"the tUrtle w111 knaw what ta - dram." N
‘fmﬁﬁ-'i,’ﬁif FD 5@ RT 90", ;‘rli"

RN FD sm RT W). Lo | - SR

T e e e

! Encourage thg students tb type 1n SQUARE, ENTER once, tﬁrca;{}i :

-thrsgﬁt;megg fnur tlmes.'wh : th@u have nbw7 Inveq& a name

v

halkbnard and the cla"
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prdcess of how they creafed this design, &.9. X ;

"It is made up ‘of four- SQUAREq._ .

‘; ‘ NE tnld the Turtle tn draw one SAQUARE after the Dther until we
"had our das1gn. we tuped 1nnSQUARE, SuUARE, SQUARE and SQUARE~
Téachef shd#id El;tlt»rdeas from.the students as.to.a_mag to

slmplafg this - process. "Hom-abbutiteaching_thé'turﬁle ane word

for this des19n. It mould_be easier to tupe ’FSQUAREh'fHaﬁttq;,H

tupe SQUARE'fDUP.%imEE. To feach'fﬁe_turtle tbié word we must
‘write a'prbéedUPe.FSQUARE. | -
. _iﬂ FSQUARE . (ENTER)
Qhat ﬁo&és next? ThE:Fpmmahds.‘Is-iﬁere ar easier way than
tlﬁ;itiﬁg-Fb.5ﬁ‘RT_?diL.etc.;_ﬂé‘this maQ'QDQId be iong éﬂd.jf.

wadld be easg’tb méke“a mistaké. How could we break“this

\

prnce¢ure 1ntm 51mple 5tep57 what four stepr dld thP turtle make

to dr aw’ th157 The turtle drew four squarpg..Slncq the turtle

alreadg knnws How tn SQUARE we couwl d mrlte :

TO FSQUARE . - L . |
CequaRe e
emage’ R
Studeqts should wrlfe this nem prmcedure 1n EDIT mmde and ruA'
i b "*‘?\ ?
i‘i (SQUARE must alreadg be 1n memnky. "; '7. ) - . ¢
. -;i“IE 1t fhe saﬁe{da&igﬂ aa we had before7 whggh methdd 15 | o

easler7-...2~'- ﬁ’?

R . DRI s
. . L .
v Lol E ) i —

oo Uﬁing prncedures tD wrlte procedurea iE a g@od,waggpd;mmrkyin,
. D .,' ' _.<_- . . " 4'- ' e N L T o . ’ »:
> RRE : St S
. - AR & ‘. et N Ty
‘ : : Fe . N D
i s i o Ty PR
B ARt N ' T 7 veF T IR AR R R

a
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Logo. We can break down large tasks into.a number of smallew,

L
.

-simpler ones. We make the task easier to do, and we,make lesa
misfakes, It we wan to. change our brog%am we might only héve to

a :

_change one of the smaller ‘parts. Our program is also.neater, and

easier to read and understand.’
» -

‘- Some activities. . - L A ]

1. ‘Write a procedure to draw this j I . L

Now write a-PFbtedgre to dﬁaw)thia;

‘and this.

~

2. WFfteAa‘pﬂDcedura_fm Hraw this = o . ‘

" then this

by ' ‘t:
; ‘\‘ A . - ! . 1
' . N .,‘ ' “~
; i T * Y
N . T A} r
, ©
. . . - .v ‘ V ; w .
3. ‘Draw this hat:

" . L X . > I
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,
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As the prodrams increédse in complexity it becomes necessary to

e o
ag -y

make’édmé changeébdr add to tﬁe.exist}ngisubprocédureE.-Studenté

f%. '_mAll_ﬁiscoVér'tﬁis'through éxperimentiﬂé,Eg“théMse@vez. :
-Studehtgjcan,alsm combinelpﬁbcedurea«drémﬁ iﬁ“pQODLE mode )
) with thgse written in EDIT mode. Some revision of DOODLE' mode o
'migﬁt:be‘wPPhtMHilé.L"'f‘ . o ' ‘.' ' '€.“._ o o
5. Get intd DOOPLE and draw- some CLOYDS and run it (RUN mode).
.. Npw get the tuFtde tq draw this PICTURE @ ° .° .
. ) o ‘ . . B . [T . . \ RN PN - B | N B ‘;‘.
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.
;
Pgrhaps.uéﬁ could add-abTREE,IDr a’GAfE.'Qhat.is 90;% picture .
iligé’ﬁdw?. ) ‘
S'tpideh'té _mill-'lear‘n that 'chet_-} c_an'.uz-:»é many‘Adi%'ferent
SlepPl;)c-té.dL{'PEE- to 'cr:“eat"e a vla'r‘g.e pr“o.gr'c;xm-. -fhé-étuglenté will
invéqt mahg_difféﬁent[designs ahd.will'deefob skills in modular.
pragramhing. St | A B {. o . - ; . |
(¢) Students’ attention ﬁs‘aga{n.araQn to the;pfoéram‘SQUARs'
 ana thén‘FﬁQUARE;=' | o w
TO FSQUARE. Lo |
" squaRe - BE
square T . - L e 'V';ll R i
| saudRe | f
e L |
END ‘. e ‘ N \ .
Thewp 15 a ahorter may tn write FSQUARE and ta get the same
' t..resqlt, Can gou guess huw to do 1t7 BH U;lng the t@mmand REPEAT
kmé §énlmr1tg»j -l,,;f,f "-,_,-; - ‘.;1 ‘ i ;
; FSQUARE . B ' \
T REPEAT 4. (SQUARE) .
.‘fﬂ}Sid@éntsﬂéréffééyéﬁéd;{é}é?ésé fh;"hid@ﬁsdﬁééﬁ_gwd;éd@fefAﬁq te

i

7 N



" ﬂk&%%wwmwﬂm#w&wﬁ&w&mmﬂnhwﬁ. Patreers ,ﬁm;“x 'VM‘VQWQ“nniminfh.“v'..A .
N . . .
-.mrife‘thé new ane, and to run it.,Iheg'midi observe that the end
result iggthe“game.. . |
| Co The REEEAT.;mmmAnd fells the turtle fq-rEpéét whatever isi
'en;loséd 2,5 thefhumberggf times dn&icated, Cd&mgnds and
.shbpréceduré names can’ be inciuqed in the parentheses; Sdeéht$
) shodlﬁjtfy thé% ﬁragram:: |
' ._'_ . TO.fS§UA§E
: . REPEAT 10 (SQUARE RT 4 _
" Ewp | | ' _
‘In fhis prbééam the\tu;tle dnéws-thg firstuquéﬁe as béfore; and. ’
fyhenf%urﬁs‘ﬁw,dggﬁees ta. the rigﬁ?fbeforé dwdging'%hg‘néxt
#'_ ;sahérél‘AB fﬁe:proéfam"EEQSf‘thiE.ig‘ﬁéPEﬁtEd 10 éimes. Stuaénfé'
Y 'mill~iéahnfth§t the‘number gf»rebetitibﬁé,‘and extra commands in
".qafenfhéses will-éweé%lg-ipfl@anﬁe the‘rééultihg'patten;. %hég.
 éanjexPé§iﬁeht: ese Emmméﬁdsvép:q;éate_sbme_specfacdlar‘ . )
) deslgns | ‘ . .. o '
3 o < , ) . .
5 , . ) -
¥ .
X . -, ."'\ . ' ‘ - l
o . ' ‘ ’ : . ‘
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‘the turtle in RUN mode. They .will learn:first through

LOGO ACTIVITY 15 & CIRGLESy CURVES and VARIABLES.

l '
/

OBJECTIVES. S o v
1. The sfudents will learn how to draw'ﬁurved shapes, through

exploration, in .DQODLE -mode.-.
Z. Students will learn how to dray circles by giving commands to
. .

expeﬁimentation;'thén by folinwinq aﬁ.outline, and thenkbg'

. !

fu51ng the pre—mrltten progrgm d951gned to encourage them to -see

thE relatlcnshlp betweén the numbeﬁ Df 51des in a. shapP and the

. gize Df the aﬂgles.‘

. B,NStqdent5'wiiI make patterné'using‘circléslAarcs,.and the

. - 3
L ) - . . o st

REPEAT command.

Er Sfmdents'ﬁili understand and QQE variables in their

Proceduree._{f_’ : .

52 S+udent5 m;ll cdmb1ne all they have learned 1n LDgo tD rreate;.

a MASTERPIECE.

.
.

e ADDITIONAL EQUIPMENT R R :

- «

The prporams CIRCLES,. Bux, BHAPES, 'DESIGN.. 'ROUND and  MORE

I3

recorded Dn tape or wrltten -on tha Dhalkbmard for studentS'tQ

e, % N tet P ’ .
entar 1nto-membr5r T ‘,.'\ L
.‘ t N
] ¢ .
. . v . X I .
. I v R !
. ‘ N :
. , . - .
* o i R . v
o N u [N
: : ‘ . ' .
SR e e .
e Lre ) DR R .
e . ' Y AT
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e o b e an -

e

.ﬁ commanda, mak e thetturtle follom the Dutllne to draw th91r own .
ciftlé;*#heg‘can examlne.theln own c;thE'ln'ﬁUN This act1V1fg
7can5bé¢ﬁeéeaféd uhtiluthe stuéeﬁt-c%n‘dram“é ¥g1rlu atcugate‘.
'Clréle.‘The student can then prmgresq to dramlng a flrcle :
. AR 4 )
. m1thmut the Dutline. A ﬁet Df worhcardq would’ be uspful at thls
;stage tm glve the studenfs aDmE gu1d911nesy_but 1mag1nat;on and
creatlyaty shmu}&:bE¢Ehcmuhagedltqof :"l_-' _.Ml
.  S§me)sugge§fidhE fpt;;ﬁﬁkcéfaé.kl
: . it ' ‘ \ : = . ,
: . ¢ : il;-%ﬁa o oo 3 ,
. i , RS RRCI I TR IR SRS NPT

. around.

R I R L R e e e O S S T P

-
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ACTIVITY . S o ' s
lﬁ.The'turtle cén_dfam.qircles..

Students'aﬂé'encouraged to"plqg turtle?’ tD try and flgure out

how the turtle mould_MDve_tD draw a.civcle, They could walk in a

c s

cir;lé and think of what they are doing in termg of turtle' K

" movements. They will discaver that to'make a cirele they ao

-fphwaﬁd-d Tittle_and turn a little until they gb_all fhe way

v

Zi.Studénts expeﬁiﬁént with drawing cirtleg'in DO@DLE'dee. To

"give them.a guide initially they could load the program CIRCLES

into memory.and vun it. - . ' v , :
TO CIRCLES _ N - ; S
T ST . ol

REPEAT,E& (FD 1@ RTAIB) : v !

gi\FND

'A largP rlrcle wlll qppear an the-screen. Then students get into.”

"

‘DUODLE mode (8), name- their Dmn c;rcle, and bg uslng 1h$ DHBMLPH

W







h i ') - 5 o
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‘

-3. Circles in RUN mode.

“Bludents can axpariment with Logo commands to make a cif;lén

" They will find it useful to use the REPEAT commaﬁd,_ag drawing

tﬁe'circleﬁcnnsists of going'fohward and turning-a little many

.

times until a circle .is made. Students will need plenty of time

to experiment at this point. Some guidénce could be given with

: the following -program *SHAPES” where the stidents put iﬁ théir-
] 6wh valdeg‘far thé nhmbef D% sides (iN),'and thg length b* geach
v Side L), * % . R -
% TC.Z) SHAPES :’N _\";Lj oo | g
k iREPEA_T N ‘(-FD sLORT 3e@sin) I EP
N o
: Students could ?uﬂr_SHAPES 10, .§ or
s v o CGHAPES- 5 15 | etc.
? ‘ '\%ﬁég can experiment,gith‘thig p;dgrgp-untix theg~hgve'fuund the .
} \bast combination of‘éaluesffor»a'tiﬁﬁie. _
3 |  'T%a?stheﬁf§'§hDuLd>gféﬁua}lgjcﬁmé,to éh a@a;enesé.thaff
.t _.-fﬁefe:i% a‘rslatidﬁship betweenjthe nuﬁbériuf.siﬁeé‘aqd-thé gize-
N of flhlg"én.g;l_es‘ i_.ﬁlé’{;ii»c:"le‘. ' An informal way te ;ei'nfgrcg';__- t'.His
.f X 'toﬁ&ept{iéjtb gi&é'theh'fhé Dﬁhbﬁfuﬁitsftd'exPErfmént_Mifhf
.é_ : difteféhf-véhjgﬁie ﬁgmb?ﬁafidné in‘the»éngﬁgm.bRew.
‘ . TO ]&)RAN"MgN'F =‘A - | .- I.. ] ‘ ‘- ..‘.
1-' ' . ' e R
’ ".tt:‘“»;,?"'f%"'r:ﬁ': Eeaw . SO AT “ : :
s RO , NN o RN Y



REPEAT

"END

¥

t?iiii:hjould,lntwoduce spme

N

Pt 33 b T O = P L e St )

(F 1@ RT :A),

N represénts the number mf.sidegyf

)

f

:N&‘ :AA
36 1@
an 12
20 18

students can

and to use them.in the Program.

Students will discover that by uéihg“thesa\

Tt

fii

be encouhaged to flnd.more

L3

156.

v

A

1
|

*MAGIC COMPINATIUNB’ te.g.

I

draw penfect“r1rcles. Ubservgﬁt students Jﬂll notice thdt

andvb is-bhe size of, the |

7 angle. Nhen the atudents have tr1ed maqy dlfferent values the

I

Cdmbinétiané fhég can .

.each case the - product of thb th var1ab1eq equals 36@ Such

’MAGIC CUMﬂINATIONS’,

'Nhgh the students have grasbéd thé method for drawing a circle

they can now draw many designs using circles,

program can have fabulous resul ts.

TO “ROUND

“circles with other. ghapes.

_REPEAT 3& (FD B RT 1@)

"~ END

TO DEBIG
' REPEAT

. END .

N.

20

K

(ROUND RT 18)

For example:

IQ -

A

and combining

Eveﬁféimble'adﬂitions to a circle

The. use of subprpcedures should be encouraged. There is almost
-1 ‘.: X .
’ . N v Y *
) *I s - .
. LR " LN ci o
‘. ) > \'. L v .: : N
: A S e o o e et e
s L ,'."‘,' "’Au‘ o oe AT ‘ N Pt .
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' ’ R . R . . . 4 ~
_“i no limit to the.variety of designs the StudentS'can'prqdute when
. A N - . . ) ‘. . o . | .
they combine all -they have learned about Logb with their own ' ”\\\\
N Jimagination and aeﬁse-of adyenturam Teacher - -guidance should taﬁe
the form of enswring that each student is engaged in wprtﬁwhilé
(I ) learniﬁgy and is'beihg'challenged at-a level suitable to his/her
. ability, '
!‘ 1 .
5 N
B ' ' BN S%udénts can expand their experienceeof constant curvature in
. . Y . . N
- a circle by drdawing arcs and Curvgdllineé of qifferentfsizes.
This could begin by exbe%imenting with different commands, but -
j‘; _”4&5tudents could auickly move. to writing p}ocedures_uéjng.REPEAT
f and Specifying angle size. Many may have grasped the'idaé of
':?‘  ‘ i vériables‘in preVioué pﬁqgrams {(more ﬁh this in next sectimn)}
: - . and should be encouraged to use them in their~9roce%hres..For .
S ‘example !
i : . TO CURVE™ =T A
4 P ‘ - ‘ ) _ )
r N . . - . .
. * . REPEAT :T (FD 5-RT zA) .. - B s
€ END C ‘ ) o . S . T
' ? Smma'guggestidns for curves @
i . Sl R ; :
Ea .as
1 S )
3 L
{
R
’ v‘ ':_!:.'"
T
o« .41'.-‘. ‘ o '
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Varqablqs have been 1ntr0duCed 1n an: &nfurmal wag to the _ » )
students, anﬂ althmugh they may have UBEd them %uccessfully,
R 0 - B L oy
Eqme furmal 1nstvq;tldn may b@ requlred to avold .
variables ofﬁer(QPEat flP 1b111ty to fh51r PrncedurES, and that ,
thpg repnesent numerlcaﬂ values that the 5¥udantq Can changL at '
w111.- arnableg can be uﬁed angwherp numbew &an bp used. Thp
varlablé is named 1n the tlth of the program gnd cah51sts Df a -~ X
colon ( ) follomed bg ahy numbeﬁ Df letters anq /mr numbers..FDr
eyamplé :f:? if'gf J' "'_ffwnf.' ' "{ o f-  T -
.,‘.To ,P»ux BIDE o e e B 2 SUEN
t tD drdm EOX 1n
ﬁmanu dlffereht 517ESM Students shnu]d be glven p]enfu Uf . K .
. . 4 '. v E K2 v : .\._
'mppbrtunatg tn Eyperlmant m&th dlfferent varlable valupﬁ. - N

- ;. -
Wt S e -

Gule e 1.

o disi,




S e T g ) K }
! . 3 ) R . L o . ' . .
A ‘ : .F.f’ﬁf'  o ,: BT . . -1@@. :
Trg MORE, changlng the varlables each time gou ran it.
' MORE :N_f .=L' BT
‘ '_,REPEQT':T'(BHAPEs¥=N} :le. RT 36B77T) 0

.

S pl Btudents Can expprlment mlth dlfferen{ values in these prmgramg,-

. ., . .
B -

‘as’ mell as wrltlng procedureg of th ir. bmn u51ng var;ables...

»

b Mahihg.a'MaSterﬁiéce; o

'ff] This e erc159 requlrﬂw tha, qtudenf to’ uqe several: proc@duras,:

. ’.@ mr1tten in thh DO“DLE and RUN mbdes, mhlch comblne all theq

‘\‘-

. \

.. o have lnarned 1n LDQDw an. Drﬂer tD create thelr own

3

imaﬁxerpieca’ Tﬁls mmuld be a’ compley picturewincowporating

3

. N . . . <. . 1

many shapeq and deslgn It could be dwdmn as a. v:sual

attDmpanlmant tn a storg or PDPm the stqdent had wrltfen. Or"the,

v

studenf could use hlS/hEY 1maganat10n to create a m.as’cemﬂr:nu;et:e”gQ

\ . N "‘_ . .
PR -. . _

and then mPite a EtDTH UE&crlbing the scene, The-’masteﬁpieca,

* .

-f':i' }hﬁ-“f".. cDuld bE glVen a tltle=; and a fem sentenceq cmuld be dlsplaged

. ) bn scr‘een dQSCT“lblﬂg the pich\r‘e. '. ‘ ."_ - e

'Iff‘i.fj'fi?f To MASTERPIECE ff7'




aand \’_-.- aad oy TP B ‘
' K Cn L o i "‘\< - B .161.' : SRR .
, . MY NEW BICYCLE oo R
- 1 LOVE TO CYCLE IN THE WooDg. .
v T ,
Lo - i
- . .
— o\ B
DR :
* ¥
|
,‘}‘_‘ , l 1 . )
e T The flnal Prmcedure, MASTERPIEFE would comb1ne a set Df . ; l'
‘subprocedures which the student would have wrltten and- run ,_s"‘ o .
._préViDusly, and.mhen combined-in the-final prmcedure would make - :
- ;'iévup a pitture-dr-scené. This should be fun and should provide a
%hallenge to ﬁhe Sfudenfq imaginatipn add pngﬁamming abilitg, -
and- algo gnhance thear creatlve wrltlng. The teacher'céuld use.
thls =i- an Dpportunxty to 1ncorpnrate d1fferPnt . areas of the ‘ K
qurr."i C:_-L‘ 1 L‘m .. LRI - . : - : . o R B . . l
LS N Ve * " ) ; . : :.
. . ' * ’
. ) - . v
- . - - . :
' ‘ . ' b \ Fi . ';‘
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