Programmed Learnin
In the

o

and its Application
assroom

Summarybof a lecture

y
L. G. W. Sealey
PROGR D Ie aring has__ heen reatd 191 a miracle of chanr al ingenui
Serious Ee U. sq% 195b7 and In t R Ecou r?y%e S0 arranrg at onCI % vtlt]o
lf é h]n om work gen orgg on i ? done what was.(d ece on pa e on% would
%h | Iiave een oon e ersona?/ Pa etwo becom?vrsrbean 50 on atn W
é pro ram earnhﬁrn hoth these countrie equires ersona |nftruo ron coudbemana
0 nof wish you to think in any wa rrnt his IS rf ly In erent In pF mm
arn expert. # not even sure ‘I a% erts exrs have a9 T0 usually some lece of
here IS o course a reat de ram know edge or a?tual in or atron If You Ish —
Jnrng Hﬂt choos n. L rc stershrre g/o Gave earn]er Yo&r see 10 It that he
2 ko ones ooI ar rou ar ere ﬁe s direct knowe ge ustn%t e roea
there mi t eas man as a un devices to nta ow h m g}o rom the first
assist in this re 'S os it cou e sald tha% tep seoon steﬁ until the Tirst step has in
on the practical sre I ad a fair amount o act been taken correctly.
ES ) it ke i s e e 0t o0 e Ryt L 0
Irs ake it clear that veoe
rather car uf Q?our terms. |f we tali a% consrdere ﬁe prol%tjem rom f?ere t points of
amm? arnrn we are me]anrng ne VIeW an have come to raher different con-
E( ﬂ< %t gachrngrﬂ Ines, { eny fn r_ﬂtt clusions.
a out. sontet In a little aifferent The first oft se is Dr Skrnn who was
PYO amme earmngrfsr% what bt Sfl s 1t 1S Prof ssor of P s Harvar Unrversrt
caretul considerationof what has. to arnt an as een res on e or what i S
the tsgtt.t")“' ex |Icrt<term?00frahng at Iteov[vrar[gs |near r mrh’ t) ot ?on use t |swr the
ran
?rom tnis %nt of view, the 8St 0 '[?166 ICIeﬂj aac|3%n enUreW (Ij(i fg?en f|é1 arS Fﬁﬂéa@nmg%
f'aSS teac rn may 0c asr na&/ B t mm Lavro%r]am e stipulates pat ou an | gat
arnrn th er woras, | Q/ oar £SCrine hi Inear, where the ste sare |er%rc Ical
g out |n detall WI% [ [enci 8 one myst come ter the other — an
hi g%n Wor? fgvte() Iea({ acatgu% escrre Erocee along these ste%s until a?/ eac t
earnrn R]ro ramme earnr Igas coHreto e now e]egneﬁ Onc? younavEerennaStl ant\év
SSOCJa re ara ron g Breaku theek VYedg that has to rPearned |nto
e%rnrg o some rn rh(enrntarn\rerntrtogruoef ﬁ gh atellsmla parts and S%OU acquire th
rarchically along the way. erc etotrs
whet er t IS IS Ot a at er se and StUP 88' 1dea asareso/tofc%nsrdera ion oF f aviour of
0 vrew P 600 € more eé orwe ra eosk Some peo at this,
the rttlcatron (mftc Iner ernetr ut ne er rn savr careful exp rr
evrce rogramme rning, | co ore an menta \})SI)I? 00 Ist IS WOrK IS |m ecca
ore 0t 0int o VeWt at uftimate when KOH r()ms e p0| tsq VIGW Not ever gr
aveé n compet%g In pers ecf Y]ves basis, 0 n
jpclige e teacher rather h Bicuge el m%rﬁ what Skinr et has lone.
ct some of emos recentwor that | have een Ch one Im eeca%‘ His wor is elegant,
0ing ac uaw amdnes the teacrlers contrl- orough and extensive.
gﬂ]tg l,”totﬁm WheersecnRes eexaact rartn%esrt i The second pers nwtaose name must be known
gonsulteg ou IS Norman Crowder Heraraé P] cpo Ist
rogrammed learning started off | 0S8, enternltjomvgrfJIt ite %talcasggtr%] Arurrllio ce. T ere
wrth[g rTardL Tngnc}yhe when he wrprﬁe In Wemetvarrousprobpemst atyoung menin training
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came aarnst regard to learning and h
evrsectJp uentra r?c? fiearnrn r%rhrch has
ecome no N as branchrng or Intrinsic pro-
grammrng

he Irnear pro ramme the ste are ver
sma ecau mes ar In suc

way taat a e entoa ernersareale
t0 co e w err ifficylty. Ire. no
omplicated machinery a esrm I0ea is to
roYeasorto 0X W ere emater% rsprrnted on

ed paper or sheets 0 apert ow one after
the other and you exp ose t 1sonly and thrs
ht°trvt%Ts“steS N%Xutat vlanlset etﬁére%tot‘ W2
each) ﬁme ou Foo a est(rmuu rlrnk outEt
and do whatever Is asked. Yo, mae our es onse
ctive eans 0 a pencr rn_the knoh
orwar ant The W oIe
asis 0 c o 0 earn whrchSmner
Uses is t a stimu u ou ma e an
active or cnstructrve response thep t
res onﬁe IS rern orced. You are In eed r rnforce
the kno e that your. een
correct as rtamo t cert r ly wi e ecauset ese
steps are very, very small.

Can you seﬁ plme obrpectrons to this Irnea

Pr(pl%ram Y o C(résﬂttl?)g T pe 1S extraordrnar

le must In fact
construct h orrect o se n the ste S are
om to e Very sma a roqgr mme
onc me perha swrth srm ea ebr ea lon-
you, may nave as man 200 ese
ra sand thever r htc drssu ose
astt rou ut 1t Is
or ver nteIr c ren 0 take t rtt
e In bra

Ltrnsr rog Og er aJ Frn r. t%[gc rn uch
it ttecH [y ag { tchrdren

t ar moye atrs ut of course It has a
ntaﬂe in t t ese Sta? S are, arge OI'IF

{ en t rn S ave to re also

very laren ¢ n

8? :enng Jtot Be botﬂered go throlggt Ch tﬁe waords
alt rams th tmah urp strmur e}/
ga ?Eélenouahl ea and tend to not look at it

In a branching programme, as | say, the size of
the steﬁs from one pr%ce of knowlec;oe teosraﬂgé er

[ U, farger and tey e Ut

eans o¥t %e%eﬁnt ste stow 5st g? o?the]ry
earnrr}g thers nﬂn Ana ] an g r] p

aln me are directed side aay o rames
esr ne acorrgcttherr errorrs] gd ogﬁwwhengtrs
?re]krhd o?J evice neede 3 ave

!(strcatron 15 very méled {ﬂOfG

B on
urte 0 vrousjy
ind of device ‘nee

tcompq%gret a?r hg
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near pr 9 e An exlam ple of this is the Auto
or,a eIectr rate rear ro eC'[OJ

l
Tu l

h atremen ouarrcrong r Strip ﬁlut naree
la a

Ich is projected. from~the rear 0 p %roun
S8 scree e timulus }scop]srder e and there
re a nér er of buttons for the sh Bress
e rea s throu h the stimulus, thinks abo tt
aving dong

haps caﬁrres ut some actroH r!
o se ectst eresponse Ifa/o the res nse rs
\}/ ress but ou ar correct, y
ad to the next marn sep Xou are not
correa ou are sent sl ewas 0 what Is really
emedial ahme hic over t e mater IH
urther de %s In so ene ormathon an
returns where ere ore S0 that
may tr %unpersa p IS marH stream fr me
agarn and hopetully select the right response.
ou are.a slow learner, your progres
her %re he sr ewa sangback S gp sgandsbac}?l
cagtfachr he mach rne
g% acrt the mac ine and é e size 0 # e 'steps

very care u‘?yrglaelocpedp gntﬁlﬁe i hte evséa“ﬁra}(r)ness rhs
t gg)ejaprlrirsrng ability and the achievement levels of

Lhe third krrf]d ofﬁro rammed learning invqlves
aé#d kind of teachind machine and arise Zrom
glread ! enrtraotnlsdco\r}]\l % tOouotyr]eteen tVaV°e3 Iave
tutorra)i re atronsﬁrpwrtha upil, what% ! ou Qo
at you are n a 0 e to one co{res dpﬁ

our pur hat o ou in fact
SCgou ave cl

own mind
urse. You ecr ew you are gorng
fo tal out T en you rnrtrate t econvers tion
‘fou start and means 0 questro] lp(psrtron
lustra ron ex rrm nt, the st f

react. wors, vide a v rre
strmuran u et t ers o se As a resu hat
response o apt an at c
nextd sup fee ack that ou ave
Ndpa tIv rc WI Inrfr ort gvnget stimulus asg

srﬁt o? hefeedba ¥he up rxrsthatbranc
o rog rammr C a tiv pro rammrn

rst Go on Pas rs
mfap] st un er 40 o IS SO ara ea t rest
ofthe mere morta% at an evening with him_is an

hn escrl abﬁ ainful experience. ersrted him. In
IS LQn on aE 0 ge ago to seeanew thrng

nmoatc EW%%IFO%FC&F %ase ! B’\(Hr c!HEmrca\ﬁgCn asea

ma et
dence

p

fter all,_ electr nrcs are hetter than méchanjcs
utchemrst IS better haneectronrcsa]n eh ad
een workj H on s%me new, secret, ¢ egrrcar%
ased f rnl%r g mzijw Ine an \gra terribly 1

BT oo il il g in
prepare
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f0 answer Problems IH front of the ma& e, then
}n six months time, the machi ewou take over
om mea udanswetr problems rather better
tha cou ereason rn? of course, that the

t e capacity memor

tme{/ne ac Itn%na A ém operations a

tyles wou eas qg Yh pg Ine ang
ore ver e mac r e would be mog

e crent I cou not create thrng but rt]

c tarn assimilate and adapt In" a rut ess

e cren way.

So we have these three kinds of programmi
i s e Yo
screPtce ofc(Yberne icS IS tHe screpce ofa?ee ack. It

ointed out rat ermcu arly some yedds a o

t at ere we are USI a OUF ner IFS an M
da%elngS

T S
?aa](r;paEIe %tlrea?/ ch arecawT CH
t Pa It 15 wofth reéjean thatwemust ot %\et

caug tu rn |s un out rea |srnag
are om when necess ry as an
adaptive d evr ar excel en e e In o one to
one corre e wrt w en e or she
esrt t en ou would ngt nee ulti-million
c hernetic adaptive evrcew h can never
e as efficlent as yoy—we hop Ee hut are
ot sure, .becaus tere are if erence ne of

[unc d]ey]rces ever Fe tire ?{ needs corfee, or

ey are ryt ss an ent. heynever
e et f oy el gt bty

nd all ni
9 orsome ki
eng% mechanical energy, or some other sort of

IshouId like ¥Tou to look at aB aLssum tion made

? Hér arr(r) ;Sgrept ?Sﬁne'ﬁaétr'gﬁ Wit Orﬁre (felp%htgnolf

Prs ]h94k| situation srs SSSﬁJ
at hu emscan be so blinkere g
earn on onet at an one rme In ord er
repare Brogram e, a humber of.as umt
re made, but’the basic ashsum tion | [
eo[]strmulusrsrrﬂ H echrF Iearn
on IS Inherent rn dsrmuus Was
think 8ab?ut IS recently an ame across
mewr ofJules Henry, who Is an anthropol Hrst
esar F e mustn verfor et “the inor ate
caloacr 0Ta hyman e]mrg garnmoretlan OH
oa 1atrme [n ot words, 1t Is real yrnt
natu 0 that he does not Iearn one q_l
me He Jearns, m)an y things at rE
wnoebern S avara ;fsatennae IcKI P
II'sorts of things and therefore, when %tran t
temessa etoffim 1 thrslrn]earform or branchin
ﬁrm or dny otner form, what me sa% Rart 1o
teone we ar triansmrttrn IS m a rTrorce
ug He may be learnin rsto a ebodg
nas anticipdted every aspecto every pro lem an
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‘f e Ver E
peoale who ca Huestrons who can find e
eve rate complex res We must h have
rea at t qﬂ
sa
an tat it rsé r%ie to a whet rﬂr ¢ anSWer i
ecome a orwe f omarHtarn

Bhe[]e IS nothrng orr aI for him to dqg.. That
ecause We are Ior ing fsgr
nlgprjsu éo HE%P \?vrptﬁ iNttIe alnss%e n(r\ovbPems eom Ssng
w ocan s New questl ns and arsen BFO
H a IS es(?ent uture ev Lo me
%motcgr/tlg Flstealrrn a?thgu hit rsnott)urft into
Er 0s0p ever gstr N N answer
SR ,‘s’VtterYSer%ssr t°” oes oL e
Bvery answer IS right or ronq 0 notwantt
my individuali gg%p tttl nwer\rltvtirlsntrea [ise t
\)erwe %rrng ms krngi tth Bto thecaﬁsrooga
XWet aching somethrng about whi 0

How 7about cogstructtron of t Ee acuaL Bro
%?tnameeachorwe OaXtheS aendat/to qbehrmtpha It was
ﬁurteareason ch ea tIsar% it has

ot an Prg%amm san esar | am

not too.worrled about that; we can wfite qur qwn
utwrrtrrwr(ourown progra mersnot e simple
usiness that It seems. Y

dust write % ew
t mg% 0n a piece 0 Faper an h Pe for the hest.
You haye gat to realise that the programme s of
no use rf it"does not rn fact teach. It has 10 teac
50u (\{ewl ents Therefore, it has to
idate ction 0 gro rammes rs a

i

d %J It t
e rraerrﬁnatraw (e

rev?sron
What about the work in sc‘tools7 When woug
ou use a programme of the rnea{ g° Wou
bette té)useaprogrammeo rano %
typ er to get some 0
adap trve machrnerg t the classroom? | cant
answer hese questrn or ou ntlcangrve%on
some ener% pe[]sona nol so View
remem er aty]véen wast ﬁ aboHt sclence,
that we had a sort tr)v Ing-about staPCe
an then a stage when you Were more Specl
There wasast e when you trredé sou and

then a stage when eneralise a out, [h
r0g ammrngﬁ othing.to do wit te
rstse§ge but ﬁ

avesomFt ing to do wit lle
secon taﬂe when you are exg oneﬂartrcH
Pornt of View or | ea % pie earning. Short

orrp
near program %% rames are ver
E 81 H] ?t ar no substrtute for thz
ermenta stag or for the real ex errenc We
a e been using"linear sequences with machines,
t out machings or Just | oo s for a long timé

they are very effective when:
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(a) the child is motivated to learn whatever the
programme is about, and

(b) when the sequence is short.

B R

nm ex erlenCe oun ren just become
Borea 1 Ho- ot thrnkba

extremg argrs/%r H etter ncnlena(r] En
mhmemﬁ?”mm“a M
e
gotto Bemo Ivate to?earnevg hnere |s¥nvo,ved
Ic_i%t meth?rlrl Xoo]ver ch severa of the more

been orn In.our
sC oosr ectron Wi progcrammet eqarm{r

aauvan“mroavman
conventiona m thods urrn thr ar, on
ea mas er een w%r In ont em an
rge overcome It ery nice n
fratlte ee\acgr Iancorésrstsl faan aslct Aserreso
cards | re W ?c rrntedg on them the
Various v{) os ert er | tronla rtho-
e

ra ich re entamenr U %e
¥h |sou ?]Wop'olm Hgbre wg Irc?g
tureo ov g treet the car
asonita epare rn etrctaﬁ] ﬁowe have
|cture 50 unm ble sympols and
ma netic |eeo Wecr stecardsrna
ence an mcr en six months work went
theﬁrer%aratron o t se(éuenceo cargs, Whrc

are slipped Int
otoftemac In h%epg Jegg Ioe
tene teeacoegrso ec |d g neer Worms §po en
chr then takes the ard OHt of he mgg ﬁa
%k swrtghes the lever the other way a rea fs
Li(tt worshrmse He then |ster]t Imse
ar out a ain and %ar en% to the
teac er. I asma eamr a he does his art
over a arn an tomatrca rases the prev ou
attempt trsre verys e ooeaea
[)easo abl% uninte ent chi e can nde i rs
ecause are used to han Irng a sorts of
similar machinery.

That ofco rse is otthewhole ofthefrogramme
Thﬁre are. thre urt er sﬁ %les r Puttrn
f}% ?3 Ing which has, faile the first sta

vm]hahead set on hrse s anﬂl IStens
toa a ew ich has been pre-recorde mw ich Ia
teacoher rea mgn e story Introduces
rn a me P

g et et it
aitentlon eworrps as they o aelong e child
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nsto et eo listen to if as many times as he
dﬁ h ahps t e Words in front)ot |m |n a
|t|ona In fact, as mang mrxc Il ren
can SIt roun J e tap e recorder, each listenin
eir own head sets. T e fa emag say someé mg
Ike this, “Now

hon t of you, y ar Wil fiha & %x itfe booolggaGr d

b S L e e

anmniatmnama i
That is fine ThISIS'[eW&i taeras

ecaus%g/? a]rgvgrrgauégt(r)n% c? VY:retora o([ﬁlrtag ons Irpn

over the "StrP ei en t at't he Irst
He ouc it 1s pa%e 1 ecaoset erer a

umera ottom. J our Tinger on t
numera atsrrh t. Good. 'Yqu have got our
er on %e rr% ace Just look roundan see

od ahs helr rn eron th ames

oec rJ st t emachr

this séo to.you. You ave rd ots sto |es
ore nd you have seen. rs IS a

oos

ﬂoecra 00k written specra T(or ou. \zou{;

nngonthefrrstwor devr %ta or

1S?7Yes, that’s right Irst wor Nowl

amjust&;omg to read testor to ou and | want
nyour fin

tHr Peraon ewrdstﬁtlrea
Lrea verv OWVV en the teacher reads

e voice ajy ere g t0 now"
avea look ro nd'and see hatyou are Il pointing

your finger at the same spot.

nd S0 it goes on Afer that we come to. the
ana v\c stae I te first starore the echer 1SN
cnto otice tha rs IS ram e earnrn%1

W eﬁs'srh“&? nttrr(? |b the SeCo #etana W
% t(hmks herjg hut ersn rear] %e?aus%th
étaac St %hef.P“’ttSmé‘tee g o dgoeséacﬁ

(‘the eag er wit H ehoo an& can rea
be read. Rea |n he ch hrs he

Wor
conﬁrmatéon of the [e rnrngS t ik we “Rad

[) ook the teacher s
etter go back to th cars t]mstea of startmg

at card one, Lth\m to start at car

?even and work t ro It se uence

am quite sincere w aw thwe eI%
overcomereadmeFrob emswith ¢ |dre o 9

with this ver new wor and wr this | en/
srmple evice. surervou can iee the ossr

hes of usin thrs W 1 e for al sorts of other
fhings. [t 1sa ver ble new piece of armament

In o%r attack on the e ucatronal proE lem.

Some ofthe other mterestrnqvvorh a(s een th

amalgam of a linear ro%r 00k form.

ou then really need i t rueo the rtra esot at

h trmuLap ear on th onesrearr] resroonse
n the other side of the page with the response

i



strmulus ann srqe srmulus Pca\r(r?boa)rr Vv{/ eIC specific problems, but also raises new questions.

mask w IS Si |ec 0
the child moves ecan write his 0 conclude, I shou e sa aarea |n
th hi lude, 1 sh IdIk that alread
answer o Inary see 0 In an |cefterﬁ ITe, v¥ Ia rnt
eXCercise I this busr ess ab u ren not sc oo mitéd Tacili tres or wor
eatrn not turnr which |srn erent | ha |n a grou ren at an
ormal teac mac |ne have Toun ftime "1 rsoo themw be w rkrn
c?reatrn %géennoot s”e]nseo esrﬂvlrjtlh t nsnecaens]sear r] IH Iovulruler1 arvlverghregggrgngmoefs thrse él|rned esvtgrc S 0
ometr es, because” t n ramm ot ver Irdes for automatic sﬁe ro ectors Ser|
900 eclgndrentmustlo ack, utr 0u Sa ran(]gneasvaerrr gPre progra Waases Stese
Oyrnemo se (w et e o%”éra” eWa"rrﬁn ?“ek are, prope X produceu c\r\ﬁ n/rea”
oso |s sort f seq uenc can be use anan secondly, can hiv even | our
tonunctrotn Wrtt n auto atrc lide pro ector thaastseﬁo gPeHn . ht(r)nrosr%cerrcrrenqlan
an s%anm?c%u?’Aﬁ% 0o Iy ofnvaee?.a“ i Ny e AU, Mpre L C Ry AT vo
ounee oucan novu oucew at | o e American |near rogrammes on, a
nswer t rogrta mr% Aunrorc ren to eégta) seeb\;grat nUtS&IIS as bda arr%re are een
o renr rrnn.un“narram ety e e S e 15 Eee
ro mme WlS | say, Now S ec cholagist r? atYrvem ticlans and |t IS proE)
eone T st presses the utton y ad rn y t etert o can o
the stimulys 1s th ere e has t e visual stimu us rop of a hat plece 0
act al, real. materralwrth whrc he can ex eriment oard. Pro ammrn pro use |s ver
t Im ortanta to usr u ationa work

ewrf1 grogramme Xou are ¢l Yer g/ou
can wna P %r mmedso that It not on hln sure It Is here to stay an wemustnot urn up our
the children 1o learn and to resolve answers noses at it.
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