
A COMMON misconception 
about programed instruction is apparent 
in the following interchange.

"At last I'll have some help in teach 
ing history to those wiggly eighth 
graders."

"What can programed instruction do 
that you can't do better yourself?"

"It will make students repeat all the 
facts so many times that they will never 
forget them."

"And since when has memorizing facts 
been the purpose of teaching history? 
I thought we were trying to teach our 
pupils to understand today's problems 
in terms of past events, to weigh evi 
dence for and against proposed actions 
in relation to historical precedents, and 
to appreciate the privileges and respon 
sibilities of our democratic society. I'm 
worried that programed instruction is 
going to be used to teach things we 
don't want to teach and make us forget 
to teach the really important things."

Both teachers are operating under the 
false assumption that programed instruc 
tion is only useful for drilling pupils on 
facts and cannot be used to reach the 
most important objectives of education. 
Unfortunately, these teachers may have 
been misled by some of the early pro 
grams, too many of which consisted 
merely of repetitive drill on simple con 
cepts. But more important objectives also 
can be taught through programed in 
struction.

Four Critical Areas

One of the four critical areas where 
research in programed instruction can 
have practical payoff for education is 
this very problem: How can programed 
instruction help us attain the really cru 
cial objectives of education? A second 
area concerns curriculum revision. A
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third basic problem concerns implica 
tions for teaching methods. And the 
fourth important area of research in 
volves adapting instruction to individual 
differences.

Before getting into the specifics of 
each of these problem areas, let us con 
sider one kind of research in programed 
instruction that is not needed. Compar 
ing programed instruction with conven 
tional classroom instruction is a useless 
endeavor. Schramm l reported that, of 36 
such comparisons, 18 showed no signifi 
cant differences between program in 
structed groups and conventionally in 
structed groups when both were meas 
ured on the same criterion test. Of the 
18 reports which did show a significant 
difference, 17 favored the group which 
had programed instruction, and only one 
favored the conventional classroom in 
struction.

Such comparisons are futile because: 
(a) classroom teachers vary so widely

1 Wilbur Schramm. The Research on Pro 
gramed Instruction: An Annotated Bibliography. 
Stanford, California: Institute for Communica 
tion Research, Stanford University, 1962.
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in their "conventional" instruction that 
we have no stable basis for comparison;
(b) programs themselves vary widely 
in their scope and quality of writing;
(c) the criterion test may have been de 
signed to measure only a limited objec 
tive; (d) no matter which way the re 
sults come out, no action will be taken 
because we cannot abandon either 
teachers or programed instruction; and 
(e) we remain without useful informa 
tion as to how either programed or con 
ventional instruction can be improved. 

We need to focus our attention on 
the kind of research which will make a 
difference in educational practice. Pro- 

  gramed instruction may prove to be of 
most value because it is a convenient 
tool for conducting educational research. 
Programed instruction provides for the 
controlled presentation of educational 
material under standard conditions so 
that precise experimental studies can be 
conducted. Since these studies can be
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done in real classroom situations (in 
stead of laboratories) with human be 
ings (not rats) and with meaningful 
material (not nonsense syllables), results 
may be used with more confidence to 
answer some important questions of in 
terest to educators.

Attaining Important Goals

How can programs be written to at 
tain the most important objectives of 
education? The crucial question which 
any educator should ask when choosing 
a program (or textbook, or film) is 
simply this: If a student uses this mate 
rial, what will he be able to do or say 
differently as a result?

One of the important contributions of 
programed instruction has been its em 
phasis upon defining educational goals 
in terms of the behavior we expect of 
students. If a student can do or say some 
thing differently as a result, we must still 
ask whether this new behavior is prog 
ress toward one of our important objec 
tives. Does the changed behavior reflect 
attainment of a crucial educational pur 
pose? An arithmetic program may merely 
provide drill on specific arithmetic skills, 
but it could be written to provide some 
insights into the basic fundamentals of 
our number system. A science program 
may teach students to memorize the 
valences of chemical elements, but it 
could be written to help students think 
the way a scientist thinks by asking them 
to induce relationships from raw data.

Every program which claims to teach 
important objectives may not realize its 
goal. It is still necessary for teachers to 
try out programs which claim to bring 
about certain important behavior 
changes and assess the' extent to which 
the changes actually occur. We need to 
experiment with different ways of writ 
ing programed materials which encour-
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age students to think. Asking students to 
make trivial kinds of responses in pro 
gramed materials will not enable them to 
make the critical responses which we 
ultimately expect. 2 The program itself 
must lead a student to perform in a 
manner similar to the way in which we 
hope that he will eventually be able to 
perform.

Determining Curriculum Sequences

How can optimal curriculum se 
quences be determined through experi 
mentation in programed instruction? 
One major problem in curriculum con 
struction is determining which skills 
should be taught prior to which other 
skills. What are the prerequisites that 
need to be mastered prior to learning 
each new skill? Programed instruction 
seems to offer a convenient tool for ex 
periments designed to determine what 
prerequisite experiences are necessary 
for each new learning. The model for 
such experimentations has been pro 
vided by Gagne and his associates.3 
Hierarchies of learning sets were identi 
fied. Higher level learning was found to 
depend on mastery of certain subordi 
nate learning sets.

If an entire curriculum were con 
structed according to this model, it 
would be possible to analyze the skill

' John D. Krumboltz. "The Nature and Im 
portance of the Required Response in Pro 
gramed Instruction." Paper presented to the 
American Educational Research Association, 
February 196:3. Stanford University, School of 
Education. 9 p. (Mimeographed.)

"Robert M. Gagne. "The Acquisition of 
Knowledge." Psychological Review 69 (1962), 
355-65; Robert M. Gagne, John R. Mayor, 
Helen L. Garstens, and Noel E. Paradise. "Fac 
tors in Acquiring Knowledge of a Mathemati 
cal Task." Psychological Monographs 76, 
7(1962), Whole No. 526; Robert M. Gagne 
and Noel E. Paradise. "Abilities and Learning 
Sets in Knowledge Acquisition." Psychological 
Monographs 75, 1 5(1961), Whole No. 518.

level of each individual student and 
place him into the curriculum so that 
he could attain each subordinate skill 
necessary before tackling the next most 
difficult problem. A number of small 
scale studies are needed first in each 
subject matter area. Experiments could 
be performed by constructing various 
prerequisite skill programs before teach 
ing a more difficult task. It would then 
be possible to see which combination of 
initial skills is necessary before the final 
skill could be learned.

So far the research on sequencing of 
materials has not produced dramatic 
differences. In fact, several studies have 
reported that the sequence designed by 
the program writer is no better than the 
identical frames arranged in a random 
order.* But short programs and insensi 
tive criterion instruments may make it 
difficult to produce reliable differences. 
In certain subject matter areas, sequence 
may not be of importance. We need to 
know in which subjects sequence is im 
portant; and within each subject we 
need to know what arrangement of 
material will produce the most efficient 
learning.

Improving Teaching Methods
What improvements in teaching meth 

ods can be derived from research in pro 
gramed instruction? Here are just a few 
of the many questions which have been 
asked in regard to programed instruc 
tion but which need to be asked again 
in the larger context of general teach 
ing methods.

1. What is the relative effectiveness 
of prompting a student to give the cor 
rect answer before he gives it, in com 
parison to providing him with knowl-

4 See, for example, Gerald R. Levin and 
Bruce L. Baker. "Item Scrambling in a Self- 
instructional Program." Journal of Educational 
Psychology 54: 138-43; 1963.
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edge of the correctness of his response 
after he has tried? Is there some opti 
mum combination of prompting and con 
firmation which produces the most learn 
ing?

2. How much material should be 
given to a student before asking him to 
attempt a response? Should the size of 
each step vary depending on the stage 
of progress in learning and the degree 
of interest of the student?

3. Should each student be required to 
keep the same pace, or should students 
be allowed to go at their own rate of 
speed?

4. Is it always wise to provide knowl 
edge of results or is this important only 
when the learning material is difficult 
and the error rate in learning is high? 
Is there some optimal schedule by which 
students should be reinforced? Should 
continuous reinforcement be given dur 
ing the initial learning period and ir 
regular reinforcement be given after 
ward to promote long term retention?

5. Must students respond overtly to 
material or can covert mental responses 
be equally effective?

6. Will a student learn as well by 
constructing his response as he will by 
choosing a response from a list of alter 
natives?

7. Should learning tasks deliberately 
minimize the number of errors that the 
student makes during learning? What is 
the optimum level of difficulty? What 
specific ways of constructing learning 
materials produce the optimum difficulty 
level?

Questions such as these need to be 
answered for educational methods in 
general. Programed instruction is merely 
a convenient tool for experimentation, 
but there is no reason why similar ex 
perimentation should not be done in

connection with educational films, text 
books, TV, and the behavior of the class 
room teacher.

Research on some of these questions 
in practical settings with meaningful 
material has been reviewed by Knim- 
boltz/' but such research literature is 
sparse. A great deal of experimental 
work needs to be done in classrooms to 
test the effectiveness of different meth 
ods of designing and using educational 
materials.

Adapting to Individual Differences

What modifications in instructional 
materials are needed to adapt them to 
the individual differences of pupils? 
Teachers have long been aware of the 
\vide range of individual differences in 
their classrooms. Programed instruction 
offers one possible device for adapting to 
the problem. Different programs can be 
provided for students at different levels 
of skill, or students may be allowed to 
progress at their own rate of speed 
through the same material.

A provocative study by McNeil" 
showed that boys in the first grade 
learned better under programed instruc 
tion than girls, but that girls learned 
significantly better than boys under the 
female classroom teachers using conven 
tional methods. The reasons for this 
difference remain undetermined, but 
speculation might turn up a number of 
testable hypotheses. Are programed 
materials themselves more suitable for

(Continued on page 49)

r' John D. Krumboltz. "Meaningful Learning 
and Retention: Practice and Reinforcement 
Variables." Review of Educational Research 
31: 535-46; 1961.

" John D. McNeil. "Superior Reading Achieve 
ment of Boys through Programed Instruction 
versus Inferior Progress under Female Teach 
ers." Los Angeles: University of California. 
Reported by Schramm, op. tit.
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"worth its weight in gold" for those in 
terested in a scientific approach to prob 
lems of instruction.

Although focused on the teacher as 
its central concern, the vast majority of 
material is relevant to the teacher in the 
process of instruction. The quality of tile- 
contributions is consistently high with 
perhaps the chapters on History, by 
Brondy; Theory, by Gage; Teaching 
Methods, by Wallen and Travers; and 
Social Interaction, by Withall and Lewis, 
and the whole of Part IV, "Research on 
Teaching Various Grade Levels and Sub 
ject Matters," of most direct concern for 
instruction. This volume represents a 
milestone in our quest for an under 
standing of the knowledge, procedures 
and problems relevant to the study of in 
struction.
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one type of person than another? Are 
they more acceptable to certain types of 
personalities than others? Do programed 
materials motivate slow learners better 
than fast learners? How can programed 
materials be modified to those types of 
persons for whom the conventional pro 
gramed format produces less than opti 
mum results? How can programed ma 
terials be constructed to meet variations 
in the way boys and girls respond to dif 
ferent types of teacher behavior?

Needed Experiments

Experiments are needed in combining 
the use of programed instruction with 
other instructional methods such as 
laboratory experiments, field trips, 
homework of various types, classroom 
discussions, drill, and motion pictures. 7 
There may be optimum combinations of 
instructional methods best suited to 
various types of individuals. The various 
combinations of variables to be studied 
are innumerable.

In summary, the method of programed 
instruction offers a unique opportunity 
to experiment under controlled condi 
tions in realistic settings. The goal is to 
find that combination of materials and 
procedures which enables each individ 
ual to attain the most important objec 
tives for himself and for his society.

' See The Use of Programed Instruction in 
U.S. Schools, Report of a Survey of the Use of 
Programed Instructional Materials in the Public 
Schools of the United States during the fear 
1961-62. Compiled by the Center for Pro 
gramed Instruction, Inc., in cooperation with 
the U.S. Office of Education, Washington, 
D.C.: Superintendent of Documents, U.S. Gov 
ernment Printing Office, 1963.
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