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Thi investig tion concerned c l  sroo 1 arning of 

a c omput r progr ing c our b7 o 2 pupil in ew 

� 1 nd Interme iat school • � plea were ploy d 

repres nting the full range of bility levels found in 

ucn schools . 

The progr ing t sk w divid d into pre-ceding 

ph and a coding ph e, and the cap city to �rfo 

the task rel ting to e ch of the two ph were 

po tulated epar te abiliti • This division w 

hown to b Justified . s s, m asure o f  tb 

two biliti s were found oder tely correlated, 

nd each al so correlated moder tely with easure ot 

thematical ttainm nt . Analy is of the results bowed 

th t th e corr 1 tions w re not due to general 

int lligenoe lone . Th fin tructure underlying th 

relation hips w s also ex ined. 

In tb tudy , it was !urth r hown that thr e 

measure ot ac de ic achi V ent pr dieted ttainmetlt 

the progr ing CDr ore effeotiv ly than fourteen 

per anality me ure • .;)o e imilaritie d s o  e 

differeno were discover d between the ro ults ot thi 

prediction s tudy and i il r s tudi with dul t  • 

inally, two di!! rent t ching equ nee w r 

in 

eo par d inat e eh other nd with control oup . 

It w eat bli bed that m t ry of th pre-coding ph e 

of prov d 7 te hing , but th t th 

pl c c our e wh re this te hi w iven d no 

si it! r oe to -ot obiev a n • 

th , al teri th 

1 t ut or t pro r 1 v to 
ro e igni!io ditf r ot c 

ills . 
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�he urg o in 

nd cond 
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ignific ne t t r of urgency. 
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n oeelcr t by tb f llin cost of 
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t ir bac' -round (:0 e ir ine t 
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"'lh 

V 

i ciplin 

is n d 

been hown 

child' bility 

of probl definition, sy tem 

i n, f1o eharti n ro ro in 

·o i ni�ic n 1 v lop t .. o 
to ppro eh itu tion in such 

confia nt, ord red, nd er tiv wey." 

(IJ I .... �, 1972) 
"• • •  I propo ere ting n nvironment in which 

the c ild will beco e hi�hly involved in 
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�xplanation o! Technic 1 8 

�tudies of eo puter e uc tion cro s tbe boun ies 
o£ .t:ducetion nd >JO puter o.>Cienc t nd therefore draw 

on the terminolo· ies or both. ec use computer terms 

will bo u ed throughout this &ccount, end becau e they 

ere e senti 1 to tbe discours , the following 

X 

explan tion is provided t this point r tber than in an 
ppcndix: 

.. n ll.JJTi\.<.J� I ' UIGIT.Ai C0. 'UT .• { io an 
interconnect d devices, mainly electronic 

electrocecb nic 1, c pable of p r!or ing 

ssembly of 

but lao 

wide v iety 
of functions on i�forw tion th t is pres nt d in the 

for� of Ji;J, GT.,..,R!.> ( tters, digit , punctu tion 

merks). �he bu in s of gettin info tion into th 

comput r i c 11 d i'UT, t e e word i us d 
without bi�uity to denote th ingoing infor tion 

itself. (Tb t rm DhT is strictly equivalent to 

"inform tion", but i o t u  ually encount red in 

r 1 tion o input.) vnce infor tion s bo n input, 

the eo put er e n n0.., ·.h.) it nd. ul ti · tely 0 ... U. the 

modified infor ation. Th �roce ing phee include 

all th d t - nipuletion (e.g. arithmetic), logic 

t sts, �nd m na o ont o! the eo put r•o mory, or 

ST H�, where in or tion i hold while it in being 

wor·e on. By me ns of I �TiU eo puter, 

hum n c n control the input, processing on output 

thnt occur • 

sot of instruction to p rfor. poei!ie 

function i c 11 d I ow vor, as it ea 

odify t o d t in its memo , th comput r e n also 

modify ita pro ram; it is b cuuse o! this distinctive 

.re tur th t modern digit 1 eo puters sro soceti-es 

called G � .. comput rs. Eec use the pro ·r.l:J 

i store , its o uenc cen be �ltered'by special 

instructiono incorpor ted in the pro r itself. •n 

i portant use o branch instructions is to er t � PS 
in progroms whereby certain s qu noea of instructions 

ore operated reneat dly. roerams will also be selt-

modifyin if thoy contain C .:.DI�Iv .�. • .... '.rt UCJ.:IO d 



which the co puter only ob y under certain p ci!ied 

condition • All non-trivial rogr u e conditional, 

branch, and conditional br nch in truction • 

l-'iiOG IJ-il·.ING1 involves conv rting problo into 

xi 

et ot 

direction to o eo puter to olve it. The !unction is some­

times broken down into several p arts, p articular! if t 

problem is very complex. b sp eci fic procedure for solving 8 
probl i n �,LG\,;4{1Tl::l·.1• lJ.'h process of writing the detailed 

at p-by- tep instructions for the computer to follow i 

c�... . ..;Il.G1• .tl!ter e prosram is written, it is tested by letting 

it perform it function on te t d t to which the proper 

solution is known. rlhis process is 1 <..,G!· • ..,J. CL...:.Jr.�..o• . •  or 

;J .. _Lv ;.J..L , ; wh n it is done usin pencil nd p per rath r than 

the comput er itself, it is c lled e iJ....vt,-JI-..cC.r,. 

Car !ul end eo plete algorithm d oign and d sk-checking 

must be c ri d out in adv c i! program i to be run on 8 
13.:>1\;H-.P!'(v\J..;;.,....;ING system - one in which complet d progr and 
data must be ba+ched together and input to th computer at one 

time . h tch-processing, especially hen one b tch contains 

nuoerous progr s , is eh p nd efficient in comput r terms 

but necessarily involves some delay between prepar tion of a 

pro�rcm and receipt of the re ulting output. Th delay ay 

sometim s be o little s hour ( . g . for a high-priority 

user in univ rsity eo put r unit ) , but is eo only a day or 

more. In contrast to batch-processing, Jvr V ..:;LiuJ.'l'lvN.AL 
i'r.vGr<i�Mt-.ThG gives the progr r direct acces to the "live" 

comput r yste via an int r ctiv terminal, enabli him to 

t in tant r ults even fro incomplete pro r • 

Th pro aaa r will b 

d cription or his progr 

� und r tand ow it work • 

WIIIC ART1s a pb.ic d ri 

paths r�ob follow 

expected to produc 

n how it oper t 

Thi CUM,.;NT Tl 
tion or di r ot t 
y t ro • 

1 Thi import t t i d .fin i d t 1 in 

o e· 

o th t other 

include a 

various 

p r II 



xii. 

The repcrtor of inotruction aveil ble to the 
programmer for � specific computer i t t comput r'e 

l•i 0 • .tii ..... l1 l'1GU .. �G · • (because this use of tb word 

11lun uo. ·c" is aomewh t isle ding, hu an lt.ngu go 
sueh o.s """n .... lish e distinguished ea 1.TU.\ J,J U G .... � . ) 
R GB.....;.-... �.)/ _;L L u. � .s • ' h ve b en dev lo )ed to help tb. 

pro�r r by simplifying the tedious spects or 

writing r..ac hine 1 nguage; these include r-uHT ... and 
ALGOL for sci ntitic wor , JvDOL for ousineso dat 

proce •ing, anG doz ne of others oacb with it own 

sp ci&l uses nd characteristic • G ner lly speaking, 

the hi""'her-levol 1Dn0u s co.n be used on �1i e r n o 
of mo'cls nd m�oa or computers, provid d ppropriate 

cv�..t.'IL... · ere a.v il ble. A compiler in a ut>ter­

program that conv rta higher-level lbn age into 

mac hi e lo.n ; pro re s tb t p rform oi •. ilnr 

functions et a uch simpl r l v 1 e w��· L Rv. 

bV..!T J:u1.,J is the term u.-.od to denote the totality 

of proGr s, docu ent tion and procedures re uired in 

order to use a computer; so eti es it is uaed ore 

specifically to mean thos progr o£ 6 ner 

u fulness (ouch s compilers) that re v&il ble to 

11 users . doft are is contrasted to I 
physical machinery its 1�, which i controlled not by 

the rogr er but by a vv. u vJ...�..."" <.ir .... .�.-..J 1-·un, whose job 

include such [otters os inputting tb computer' a 
wor and colloctin he output to be returno to t e 
user. ..: oug in real-life eo puting it. i unu:.uo.l for 

n oper tor 0 n i pro· in t 0 e use 

ot a master item of oft are co.l.l d he P ·'t • •  Tll G 

th t h lp hi .• in equ nci g job ' ccountin ' 
nd c lin UJ other software. 




