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I he development of a machine capa-
ble of teaching human beings has been 

£> O 
the goal of numerous research workers 
in recent years. 

There are many devices, of course, 
which may be defined as aids to teach-
ing. The printed page, motion pictures, 
slides, records and tapes all can be used 
to deliver information to a student or 
trainee. But to qualify as a true "teach-
ing machine," a device must in some 
way incorporate two-way communica-
tion. That is, the student must respond 
to the information presented by the ma-
chine, and the machine must in turn 
recognize the nature of the student's 
response and behave appropriately. 

Such a machine has been developed 
and has recently been placed on the 
market by Western Design, Division of 
U.S. Industries, Inc. It is called the 
"Tutor," and is capable of teaching any 
subject which can be treated on tbe 
printed page or in motion pictures. 

The Tutor controls the learning proc-
ess while permitting each student to 
proceed at his own pace. By means of 

' intrinsic programming, it recognizes 
student errors as they occur, and corrects 
them before they can impede under-
standing of subsequent material or ad-
versely affect motivation. 

Most important perhaps, the Tutor 
presents its subjects so that the student 
must demonstrate his mastery of each 
point before he can proceed to the next 
point. No one can reach the end of a 
Tutoring sequence without earning tbe 

equivalent of an "A" in the course. 

The Tutor is basically a combination 
microfilm and motion picture projector 
that shows numbered images in any 
order selected by the student. I Iere is 
how an intrinsically-programmed Tutor-
ing sequence works: 

The student, seated at the machine 
(See Figure 1), is confronted with an 
8 x 1 1 inch viewing screen contain-
ing the first unit of information. He 
reads this material and finds at the 
bottom of the image a multiple choice 
question based upon what he has 
just read. He selects an answer and 
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Figure 1. T h e "Tutor" Teaching Machine 

enters a code number corresponding 
to that answer into the keyboard of 
the machine. The Tutor searches for 
the image selected and projects it on 
the screen. 

It the student answered his first ques-
tion correctly, the next image he 
views congratulates him and presents 
him with more information. H e then 
faces another multiple choice ques-
tion, which he must answer to move 
to the third unit of information, and 
so on. 

If the student selects a wrong answer, 
the image he sees will contain in-
formation appropriate to the error he 
made. His mistakes will be explained, 
and he may be sent back to the first 

image to try another choice, or he 
may enter a lengthy sub-sequence of 
correctional material designed to ac-
quaint him with the prerequisites of 
the course. 1 Ie will emerge from the 
sub-sequence only when he starts 
making correct answers to the Tutor's 
questions. Progress by guessing will 
be short-lived, for the student will 
quickly reach material incomprehen-
sible to him unless he mastered the 
earlier information and he will be 
sent back to pick up the basic facts 
he has glossed over. 

Since each student works through the 
material at his own speed, using the ex-
act amount of instruction and extra help 
that he needs, the system brings a new 



14 Tra in ing Directors 

degree of precision and economy to 
train i n g p rogra ms. 

Heretofore, it has been accepted that 
efficiency demands the lecture system, 
supplemented by outside reading and 

problems. Finally, a test is used to 
separate the trained from the untrained. 
But the Tutor operates on the principle 
that the only desirable goal is for the 
individual to finish and master all of 

IMAGE 1 

In a mu l t i p l i ca t i on the two num-
bers tha t are mu l t i p l i ed together 
may be cal led the " fac tors and 
the resul t is ca l led the " p r o d u c t . " 

Thus in 
2X3 = 6 

the numbers 2 and 3 are cal led 
" f a c t o r s " and the number 6 is 
cal led the " p r o d u c t . " 

Below you w i l l f i nd a quest ion. 
Pick what you th ink is the r ight 
answer to the quest ion, and go to 
the image number given in f ront 
of tha t answer. The quest ion is: 

What result (product) wou ld 
we get if we used 3 as a fac tor 
tw ice in a mul t ip l ica t ion? 

an example of how the TUTOR 
uses "feedback" control 

* 

Image 3 

Image 5 

Image 7 

A 
I don ' t understand. 

Your answer on Image 1 was " 6 . " 
You seem to have mere ly used 

2 and 3 as factors in a mul t ip l ica-
tion- The p rob lem was to use the 
number 3 as a fac tor twice. In 
other words, we want the resul t of 
the mu l t i p l i ca t i on 

3X3 = ? 
Now re turn t o Image 1 and 

t ry again, mmmmmmmmmmmmmmmmmmm 

Wrong Answer 

Your answer on Image 1 was " I 
don ' t unders tand. " 

We are ask ing you what prod-
uct you get f r o m a mu l t i p l i ca t i on In 
wh ich you use the number 3 as a 
factor twice. In o ther words, what 
is the resul t of the mu l t i p l i ca t i on 
in wh ich the numbers tha t are m u l 
t lp l led together are both 3's? That 
i i , what is the product of 3 X 3? 

Now re turn to Image 1 and 
choose the r ight answer. 

Your answer on Image 1 was " 9 . " 
You are correct . If we use 3 

as a fac tor twice in a mul t ip l i ca-
t ion , we get 

3 X 3 = 9 
as a resul t . 

Now, what resul t would we get 
If we used the number 2 as a fac-
tor three t imes? 

Image 4 

Image 10 

Image 13 

Rioht Answer 

Student Needs 
More Instruction 
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the course. Instead of giving a "passing 
grade" of 70 per cent or 75 per cent after 
a certain training period, the Tutor aims 
at 100 per cent comprehension, with the 
training period dependent on the in-
dividual's ability. In such vital fields as 
preparation for national defense or the 
handling of large capital investments in 
industry, responsibility will rest uneasily 
with even the "A" student who has 
demonstrated mastery of only 96 per cent 
ol his training. In the ever-increasing 

O O 
complexity of modern technology the 
term, "passing grade," will be hard 
pressed to justify itself. 

Besides this element of precision in 
training, the Tutor matches the instruc-
tion time to the exact requirements of 
each student. Bright students, or those 
merely reviewing material they have al-
ready covered will be able to move rapid-
ly through the course, pausing on each 
frame just long enough to grasp the 
essentials. Perhaps only about one-third 
of the total number of images of course 
material will be used by these students. 
1 hose who need more instruction will 
go through correspondingly more ma-
terial. Probably no one would make 
every conceivable mistake and thus be 
forced to read all of tbe material. Never-
theless every step is on the film strip, 
icady for use in answering problems, 
correcting misinterpretation of facts, and 
giving intensified instruction at weak 
points. 

Fast readers and students of above 
average intelligence are relieved to es-
cape the boredom and drudgery of super-
fluous explanations. Slow readers have 
been gratified to find themselves, per-
haps for the first time in their lives, in 
an educational situation that does not 

run away from them. The Tutor, of 
course, possesses endless patience. 

By the use of material of increasing 
difficulty, based on facts and principles 
just learned and moving ahead in logical 
steps, the student is tested by tbe Tutor 
at every step of the learning process. 
This demand for logical thought makes 
the device eminently suitable for train-
ing in trouble-shooting techniques. In 
this function, the Tutor may show the 
diagram of the faulty apparatus and list 
the symptoms of the trouble. From a 
list of tests, checks, or terminal activities, 
such as replacement of a unit or adjust-
ment, the student makes his choice. 
Any time he takes an inefficient or in-
correct course of action, the material to 
which he is thereby exposed will explain 
to him, in detail, why his choice was 
incorrect and then will direct him to 
return to the previous choice page to 
select another possibility. 

Material in this form has been pre-
pared for trouble-shooting instruction on 
the bomb-navigation systems used in the 
B-47 and B-52. On a typical Bomb Nav 
system, isolation of a malfunction usu-
ally will require from five to ten distinct 
tests or steps. 

In this type of training the Tutor, in 
effect, simulates both instructor and 
equipment. It should be ' ed out 
that this trouble-shooting training is not 

o o 
intended to explore every possible mal-
function. Its function is to enable the 
student to demonstrate what he knows 
about the relationship of the several com-
ponents involved. 

One of the most significant aspects 
of the Tutor is that it overcomes the 
failure of the average student to con-
centrate on what he is being told. 

O 
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In using the Tutor the student is 
motivated by a desire to get through the 
material as quickly as possible. Once 
be learns he can avoid time-consuming 
repetition of what has gone before, he 
stavs alert; in an attempt to ''beat the 
machine." 1 hen, too, there is an un-
deniable "fun element in pitting one's 
intellect against the course material. 

The basic function of the machine is 

to select and project any one of the 

10,000 stored images which may be 

used in a tutoring sequence. Standard 

35 mm motion picture film is used in 

the 1 utor. When the code number of 

any specific frame is selected on the key-

board of the Tutor, the machine moves 

the film directly to that spot and pro-

jects the picture. The search speed of 

the machine from one frame to another 

is the standard 24 frames per second, 

making it possible to include short mo-

tion pictures for studv and analysis. The 

picture can be run forward or backward, 

or it can be stopped at any point for ob-

servation. When no motion sequence is 

desired the viewing screen remains 

blank during the search. 

A paper tape on which is printed the 
time taken at each step and the sequence 
in which images are selected is the fea-
ture that makes the Tutor especially val-
uable for student analysis by an instruc-
tor or personnel administrator. From this 
permanent record, the observer can de-
termine such things as which students 
are fast and accurate in their thinking, 
which make foolish mistakes, or which 
are finding the work too hard. Careful 
stud}' of the trainee's approach to the 
Tutor's material should give the person-
nel man a good idea of how the trainee 
would operate on the job. 

The first modern device which might 
be called a Teaching machine was in-
troduced in 1927 by Dr. Sydney L. 
Pressev of Ohio State University. I Ie 
developed what might best be described 
as a "testing machine." His device of-
fered the student a series of multiple-
choice questions. Each time the student 
made a correct answer the machine 
moved to the next question. If the stu-
dent chose incorrectiv, the machine did 
not react. As a reward for success, five 
correct answers delivered a mint candy 
to the student! 

Pressev's machine did not present 
subject matter and did not correct errors. 
It was an auxiliary device to be used 
with ordinary training me s, and 
was primarily a means of allowing the 
student to evaluate his own knowledge. 

Dr. B. F. Skinner of I larvard has 
been working on a number of devices 
to present subject matter to the student 
in small steps, so arranged that the stu-
dent is required to practice his newly-
acquired knowledge. However, the se-
quence of material presented does not 
depend to any great extent on the stu-
dent's responses. 

T h e Tutor which responds to student 
errors is in the tradition of the Socratic 
teaching method. Socrates' greatness 
was in his talent for drawing the truth 
out of his conversants with a series of 
brilliant questions. In fact, our word 
"educate" comes from the Latin phrase 
that describes this method (e thico, "I 
draw out"). Such individual tutoring, 
while most effective, is hardly practical 
in today's massive training programs. 
Good teachers just do not have time to 
give individual attention to students. 
But just as an experienced teacher can 
lead a student down the path of orderly 
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reasoning, so can the Tutor "listen" to 
the student's recital, correct his mistakes, 
and arrive at the desired destination. 

Programming the Tutor to handle a 
subject is an exacting job. T h e writer 
must know exactly what new data he is 
providing at any stage, why the student 
is being told this, and what the student 
is expected to do with it. In framing the 
multiple choice question, the writer must 
discern just what errors of logic or com-
prehension the student may make. T h e 
goal lor each course must always be kept 
in mind as the writer leads the student 
forward. 

Within the next few years, Western 
Design expects to complete the job of 
placing most basic scientific knowledge 
into the automated tutoring format and 
is moving ahead rapidly to prepare spe-
cific training courses for industrial and 
military use. Subject matter in current 
preparation includes algebra, trigonom-
etry, electronics, trouble-shooting tech-
nique, and the game of contract bridge. 

A • 

An interesting sideline of the auto-
matic teaching system is the "Tutor-
Text. This contains basically the ma-
terial that might be programmed for the 
' utor, but it is in book form, one image 

t 0 the page, instead of on microfilm, 
f h e book is not read in normal page 
sequence. J bus, the em on page 4 
might confront the student with answers 
on pages 16, 22, 28 and 34. One answer 
Would be right and would lead to the 
next step in the sequence. The others, 
'lie wrong answers, would carry the stu-
dent to further explanation of the sub-
ject before returning him to the "main 
stream." 

One such book alreadv prepared is 
' he Arithmetic of Computers." This 
ook covers concepts ranging from an 

explanation of the decimal system up to 
and including multiplication in a digital 
computer. Like the comparable material 
on the Tutor, not all of the material will 
be used by the average student. Most 
students probably would sec fewer than 
half of the pages in completing the 
course; the bright student would need 
fewer still. However, at the completion 
of the course even the slow learner 
should have mastered the entire body of 
material. 

Considerable use is expected of the 
rutorTexts, particularly for home study. 
T h e Tutor, itself, has the advantages of 
keeping records of students' progress, 
structuring the situation, and accom-
modating a larger quantity of material 
on microfilm. 

Perhaps the most common question 
asked about the Tutor is whether it is 
expected to replace the human instruc-
tor. Its designers feel that it will not— 
any more than the invention of printing 
replaced the word-of-mouth instruction 
that had been the principal method of 
communicating human knowledge until 
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that time. Insofar as the process of pass-
ing on factual information can be turned 
over to a machine, the good teacher will 
be freed to provide the essentially hu-
man functions of guidance, encourage-
ment, inspiration, and the recognition of 
distinctive, creative effort by the student. 
It may very well be that the most signifi-
cant teaching work of the future will be 
done by the skilled educators who con-
tinue seeking to improve the approach, 
wording, descriptions and explanations, 
and even the very philosophy of sys-
tematized teaching methods. T h e stu-
dent will have at his disposal, any time 
he is free to use it, the best teaching that 
skilled specialists can provide. 


