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Except for Lhe catalysis brought 
about in the fifteenth century by 
the printing press, evolutions of 
science have sidestepped most as· 
pects of classroom teaching. But 
a mmation has now appeared in 
educalional methodology: the de­
''elopment of automated instruc­
tional clevices-tcaching machines. 
Optimistic.ally, scores of new in­
dustries, publications, training pro­
grams, and research projects have 
been launched in the wake of this 
clevclopment. 

Threatenecl by an onslaught of 
new paraphernalia, many ccluca­
tors arc bewildered ancl justifiably 
rnnccrnecl. "\\'hat arc teaching 
marhines?" they wonder. "How 
did they come about, and what 
arc lheir strengths and limitations? 
Will they prove to he as disappoinl­
ing as cdurnlional radio? Arc they 
likely lo make obsolete many tradi­
liona l classroom procedures?" 
These general questions will be 
considered fir,t and then some pre­
dictions will be made about the 
rnle of teaching machines in the 
schools of tomorrow. Readers in· 
terested in specifir, current de\'el· 
opments will find a comprehensi\'c 
su1 vey of teaching mad1incs in 
i\forrill (I) and a review of pro­
gramming techniques 111 Rigney 
and Fry (2). 

WHAT ARE TEACHING 
MACHINES? 

The acl\'anrcd degree to which 
teaching machines actually pro­
vide two·way communication dis­
tinguishe~ them from other in· 
structional media, e.g., reading 
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pacers, film projectors, and televi­
sion. To be sure, teaching ma­
chines, in themseh-es, do not teach. 
But just as a pilotless drone flies 
by reacting to atmospheric pres· 
.mres, a teaching ma< hine teaches 
through it.~ 1 eactions to the res· 
ponses ol the pupil. 

,\tronic Tag, Autoscore, Kon­
cept-0 -Graph, j\ I in / i\ fax, and Vi· 
deosonic a rc some of the < Lii rent 
model~ ol te;u .. hing mac.hines being 
sold . . ,\ few salient charactcrislics 
are common to all. The curricular 
material is prehented in orderly, 
minute, stcp-by·step sec1ue1H cs or 
frames. The pupil must actively 
participate by making either mul­
tiple-choice, write·in, and/ or ver­
bal rG.~ponscs. He responds by 
pulling a lever, pushing a button, 
or tripping a relay with his \'oice. 
All teaching madtines feed back 
information about the correctness 
of each response immediately a(tcr 
the pupil makes it. The sequenced 
or programmed material may be 
presented on belts, microfilm, pa· 
per, sheet~. or tapes. 

\Vithin the past year there has 
been an upsurge in atlempts to 
design formats suit:ible for the seH­
instruction o[ material without a 
machine. These efforts have been 
described as "programmed learn· 
ing." The same attributes obtain; 
the learner uses a programmed 
textbook instead of a machine. 
Developments in programmed texts 
arc likely to eliminate many mar­
ginally useful teaching machines .. 
The texts offer considerable econ· 
omical and practical advantages; 
any teac.hing m;u.hine that can be 
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displaced by a programmed text 
ought to be discontinued. 

STRENGTHS 
The excitement over teaching 

machines stems from the possibility 
oC their improving learning ef­
ficiency. Socrates asserted that the 
key to knowledge is constant ques· 
tioning and answering, and Des· 
cartes believed that complex know I· 
edge must be built upon clear, 
fundamental ideas.. Contemporary 
learning theorists have long been 
aware that the most effective learn· 
ing orc.urs where each pupil is 
carefully guided in making appro­
priate responses, where his cxpccta· 
tions arc confirmccl, ancl where he 
anivcly participates in the learn­
ing endeavor. But these venerable 
notions a!'c difficult to implement 
in terms of individual differences 
in rate of learning when teachers 
must work with 20·110 pupils 
simu ltancomly. Limitations in the 
size o( classes diminish, however, 
when machines that will simulate 
some of the teacher's functions arc 
added to the classroom. Given 
factual or conccptua I materials 
analyzable into discrete units, 
teaching machines can guide, con· 
trol feedback, and make the pu· 
pit's progrcs~ in learning contin· 
gent to some extent upon his un· 
divided attention. 

Teaching by machine offers sev­
eral other advantages. Machines 
that "patiently wait" for the learn­
er to decide upon each of his 
answers allow him to deliber:tte 
unhurriedly. Because each answer 



is immediately confirmed or re· 
jectecl, he is fully aware of his pro· 
gress. Contrast a classroom learn· 
ing setting where every pupil 
establishes his own pace and is 
knowledgeable of his progress with 
the conventional television tech· 
niques that assume uncritically 
that every pupil, irrespective o[ 
readiness and proficiency, listens 
a.ttentively and learns at the same 
uniform rate. Imagine a classroom 
where pupils may proceed slowly, 
[ree from tension caused by falling 
behind, or where pupils may pro· 
c.eed rapidly, assured that their 
speed is not causing them to miss 
half the essential content. Further· 
more, to the extent that a machine 
assumes certain tasks of the teach· 
er, the latter is freed for planning 
lessons or teaching other pupils on 
an individual basis. 

These advantages have led to 
several claims, most o[ which arc 
yet to be substantiated. It has been 
said that machines wilJ replace the 
teacher in the classroom, and that 
pupils can learn twice as much in 
half the time with half the effort. 
It has even been suggested that 
widespread use of teaching ma· 
chines in Africa might solve the 
illiteracy problems of that conti· 
ncnt! A few individuals arc so 
charmed by the potential of teach· 
ing machines that they think peo­
ple in front of a machine will he 
helplessly docile and thus can be 
indoctrinated against their will. 

LIMIT A TIO NS 
Alongside missiles und rockets, 

most contemporary teaching ma· 
chines arc mere mechanical toys. 
Compared to other wonders of 
modern technology, current mod­
els of teaching machines seem pro· 
ducts or the Brome Age. J\[any 
machines fatigue the pupil easily 
because their mechanical operation 
is slow and clumsy, and because 
they must be operated from an 
awkward posture. In some models, 
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the crumpling and tearing o{ pro· 
grams is commonplace, and, fre­
quently, cheaply constn1cted gears 
slip or bend. 

Until smoothly working ma­
chines are widely available, opti· 
mum operating periods will be dif­
[icult to assess. Although claims 
ha\'e been made that machines in· 
crease motivation to learn, novelty 
may ac.count for most o[ the in· 
crement. After repeated exposure, 
any motivation aroused by the 
novel properties of the machine it· 
selC should disappear. The chances 
arc that, unless technical improve· 
ments occur, pupil interest will 
diminish to the point of no re· 
turn. Hughs Aircraft Company (3) 
has developed an aural-visual de· 
vice, named the Videosonic, which 
is indicative o[ the type of teach· 
ing machine that may ob\•iate the 
difllculties inherent in other cur­
rent models. The Videosonic ma­
chine projects photographs accom­
panied by coordinated voice in­
struction. The pupil responds by 
pressing one of sc\·eral buttons. A 
discussion of his answer is pre­
sented \•ia earphones from an auto· 
matically controlled, slow·speed 
magnetic tape. The Videosonic, he· 
sides overcoming many of the 
shortcomings o[ the more hastily 
designed teaching machines, oHers 
both visual and audio modes of 
pupil-machine communication and 
thereby gains greatly in llexibility. 

The lack of standardirntion is 
an additional problem. A great 
many teaching machines are com· 
mercially available and hundreds 
of programs are being written. But 
few programs written for one ma· 
chine can be used in another. Pro· 
grammed curricul.1 for teac.hing 
machines arc cxpcmi\'e. A year'Jt 
course in physics, comprising 
16,000 frames, may cost from $25.-
000 to $50,000 to write, test, and 
market (-1). Until a degree of stand· 
ardization is attained, costly efforts 
will be duplicated, and indh•iduals 

and schools will be limited to us· 
ing the few programs that can be 
accommodated in the ma< hines 
which they happen to own. How· 
ever, set against the need for stand· 
arclization is the possibility that 
the widespread use of standarized 
programs might create a national 
conformity of educational aims and 
practices, which in itself might be 
undesirable. 

As indispensable as teaching ma· 
<hincs may become, they will 
never replace human teachers. 
Only a knowledgeable indi\'idual 
can dec.ide whether something is 
worthwhile learning, i.e., whether 
it will be useful to the learner J:1ter 
in life. And, since .~omc learning 
inhibits later learning, it is daub· 
ly important that the teacher\ pro· 
fessional judgment be med in sci· 
ecting curricula. 

Furthermore, lattual learning, 
which compri~es the content ol 
most programs, i~ only a means to 
the more important cognitive pro­
cesses associated with intmtl\'e, 
judgmental, and problem-solving 
behavior. Eventually, machines 
must demonstrate that they f:1cili· 
late the learning of these proces· 
scs. Even i( it should be shown 
that one teaching machine program 
facilitates acquisition of factual 
c.ontent better th:m another, there 
rem:1 ins the primary question: 
'Vhat clfert wi II the learning have 
on higher level c:ogniti\'e proccs~­

es? Although many programs 
ha\'c been commended to teachers, 
the best sequence of the subject 
matter, the mo~t effecti,·e kind of 
Llles or hints, and lite nature of 
rc,ponscs that should he elicited 
remain 1111.,ettle1l issues. Eventual· 
ly J'<.'Scard1 may provide rcalisti< 
guidelines, but fonccpllla l learn· 
ing by 111ad1ines can never he rom· 
plcte. Apart tram the ob\•iou~ 

limitittion that concepts, which by 
definition arc abstractions, arc 
nc\·cr completely learned, there arc 
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