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CHAPTER I
THE PROBLEM AND DEFINITIONS OF TERMS USED

Since 1958, when B, F. Skinner publishe& & report to
the Fund for the'Adfancemen£ of Education titled, "leaching
Machiﬁes;" programmed 1éarning.has taken an increasingly
. important place‘'in American Eﬁucatidn.l Earlier, in 1926,
Sidney F. Pressey head publisﬂed a paper titled, "A Simple
Apparatus Which Gives Tests and Scores —.Teaches," but the
“1ndgstrial revolution in teachiné" he later envisioned did

> .
#3 Wt did come gbout was a split between

not come about.
the experimental psychologists in the latoratory and the
educators in the classroom. Theif work ﬁas reported in

different journals with very little t:)\rerlatp."L Most

1
B. F. Skinner, "Teaching Machines," Teaching Machines

and Progremmed Learning, Edited by A. A. Lumsdaine and Hobert
Glaser. (Washington, L. C.: 'National kducation Association,
1960), pp. 137-158.

2Sidney F. Pressey, "A Simple Apparatus Which Gives
Tests and Scores," Teaching Machines snd Programmed Learning,
Edited by A. A. Lumsdaine and Robert Glaser, (Washington,
D. C.: National bLducation Association, 1960), pp. 35=41,

3Sidnay F. Pressey, "A Third and Fourth Contribution
to the Coming 'Industrial Revolution' in kducation," Teaching
Machines and Programmed Learning. kdited by A. A. Lumsdaine
end Robert Glaser, (Washington, D. C.: National Education
Assoclation, 1940), pp. L47-51.

hA. W. Melton, "The Science of Learning and the
Technolo-v of kducational Methods," Harvard #ducational
Review, 95-106, Spring, 1959.




laboratory experiments were concerned with developing a
compatible theory of learning; most classroom demonstrations
were concerned with the use of programmed learning to augment
or supplant other teaching aids,

' There had been very little research which has attempted
to combine the laboratory approach to learning in a classroom
setting to test a segment of a learning theory and to compare
the effects of the use of programmed learning, with conven-
tional teaching methodology, at the time this study was

conducted.,
I. THE PROBLEM

Stetement of the problem. The purpose of this study

was (1) to compare the test scores of sub-groups within the
experimental group who responded to the frames in the
programmed text, English 2600, by writing, spesaking or
thinking; (2) to compare the scores of the'experimental group
with those of the population from which the sample was drawn
on the final test from the English 2600 text; and (3) to
compare the scores of the experimental group with those of
the population_from'which the sample was drawn on the
Cooperative English Test Form 2c¢. Approximately two weeks
prior to the end of the experiment, permission wes given by
the administration of Stockton College to administer the

final test of the English 2500 programmed text to the



population. The instructors appeared to cooperate because
they wished to compare the programmed method to their owuwn
instructional method, | '

The following hypotheses were made:

H-1 The sub-group responding by writing will score
higher on the English 2600 achievement tests,
end on the Cooperative English Test Form Z¢
then willl the subjects who respond by speaking
and thinking (responding covertly), respec-
tively. -

H~-2 The sub-group responding by quaking will score
higher on the English 2600 achievement tests,
and on the Cooperatlive English Test, Form 2C,
then will the sub-group responding by thinking,

H=-3 The mean of the Cooperative bkngllsh Yest, Form
2C, Total Score, achleved by the experimental
group will be higher than the mean of the
Cooperative English Test, Form 2-C, Totel
Score, achieved by the population from which

the experilmental group was draun,

Null hypothesis. The study was conducted to test the

null hypothesis that there was no difference In efficiency
between the response modes, end that there wes no difference
in efficiency between the experlimental class and the classes

as taught by the conventional method. A level of significance



greater than .025 was accepted as a rejection of the null

hypothesis.

Imporﬁance‘gi the study. This study was important

because 1t dealt with different theoretical positions on the
efficiency of different forms of responses, was conducted in
a school setting, and was directed toward specific nceds and

goals of the Junlor college in which it was conducted,

Response mode. The way in which a student responds to
a frame énd its effect on retention.is g matter of controversy.
Golébeck and Briggs, in discussing the form of response,
steted: |

It 3is quite 1likely, however, that we will find, in
many cases, there is no basis for believing that a
fixed comblnation of varisbles is universally optimum.
Consider as an example the form of response required,.
The response may assume a wide variety of forms. It
may Ee written, spoken, thought, constructed, selected,
Btc./

Glaser, Homme and Evans write,
The results produced by utilizing different kinds of

responses in a learning sequence e.g. spoken,éwritten,
or implicit responses, are a matter of study.

5R. A. Goldbeck and L. J. Briggs, "Analysis of Response
Mode and Feedback Factors in Automated Instruction,"™ Technical
Report No. 2, Office of Naval Kesearch Contract No. Nonr-3077

{Pittsbturg, Penna, : Americen Institute for Research,

007 .
1960.) p. 36.

6R0bert Glaser, Lloyd E, Homme, and J. L. Evans, "An
Evaluation of Textbooks in Terms of Learning Principles,"
Tesching Machlines and Programmed Learning, Edited by 2. A.
Lumsdaine and Robert Glaser. {(Washington, D. C. : National
Education fssociation, 1960.) p. 445.




Pressey's first "teaching machine" required the
student to selecf from multiple choice answers. The form of
the response was reading, or implicit., Skinner ststed that
the machine did teach, but it was not designed primarily for
that purpcse. He disagreed with ﬁhe multiple choice feature
and stated, "The student must compose his response, rather
than choose from a set of alternatives."7 All Skinnerian
type programs make provision for the student to construct or
write his responses.

Séhramm disagreed with the Skinnerian programmers and
stated:

There 1s very little evidence to prove that the
constructed response, which is an importent part of
Skinner's theory, is in most cases, any better than ag
selected response, or no measureable response at all.

Crowder has deliberately structured hils theory of
teaching by auto-instructional devices'around the implicit or
reading response. Hls Tutortext or "scrambled book" makes
use of the reaeding response and multlple cholce questions to

direct the learner to different sequences within the book,

depending upon the level of sophistication demonstrated by

7B. F., Skinner, "Teaching Machines," leaching Machines

and Frogrammed Learnlng, Edited by A. 4. Lumsdsine and
Robert Glaser. (wWashington, D. D.: National Education
Association, 19460), pp. 1L4O.

BWilbur Schramm, Prcgrammed Instruction Today and
Tomorrow, (New York: Fund for the aAdvancement of iducation,
1962), p. 1l2. ,




the cholce of answer.9

Lumsdaine, in discussing differences in theory between
Skinner and Crowder writes:

a second difference is the fact that the Crowder
programs use longer frames (more verbal expository
material for each question to which the student responds);
this also means that more of the learning from the

program is left up to mediation by implicit rather than
overt response.l0

Goldbeck and Campbell experimented with the inter-
dependency of cueing'énd prompting, and response mode. They
stated:

For highly cued or prompted responses, there is little
chance of an error of response occuring. In fact, the
overt response may be performed in quite a perfunctory
manner, with little or no ‘'active' responding other than
the motor response of writing. OSuch responses may be
considered copled responses rather than constructed 11
responses and may produce an 'illusion of learning.‘'

Evans, Glaser and Homme concluded, as a result of a
learning sequence on the fundamentals of music in which some
of the subjects were required to write the response and

others were instructed not to make an overt written response:

_ 9Norman A. Crowder, "Automatic Tutoering by Intrinsic
Programming, " Teaching Machines and Progrsmmed Lesrning.
Edited by A. A. Lumsdaine and Robert Glaser., {(Washingtoen,
D, C.: National kducation Assoclation, 1960}, p. 286,

104, &, Lumsdaine, "The Development of Teaching Machines
and Programmed Self-Instruction," New Teaching Alds for the
American Classroom (Stanford Universlty, Calif., The Insti-
tute for Comrmunication Research, 1960), p. 136.

11Robert A. Goldbeck and Vincent N. Campbell, "The
Effects of Hesponse Mode and Response Difficulty on Programmed
Learning," Journal of Educational Psychology, 53:111, 1962,




The analyses summarized in table 1 indicate that

members of the Group N (who did not write their answers)
did better, but not significantly so, on the performance
test., Group N also took less time to complete the

- sequence. This finding seems to demand some re-exsmination
of procedures which require overt written responses on
the part of subjects, ag 1s typically the case in
teaching machine work,12

A. A, Lumsdaine, editor of Teaching Machineg and

Programmed Lesgrning, added another dimension, that of the

danger of design freeze. He steted, in the chapter entitled
"Concluding Remarka":

The need for flexibllity and growth is an obvious one
in any infant endeavor. It 1s important to avold any
tendency to 'freeze' either the design of teaching
machines or the methodology of program construction.
Innovations in methods of programming and the results
of experimentation will lead to the need for revisions in
current designs and program formats., For example,
experimentation with verious forms of branching,
response mode, (italics added) cueing and feed-bsck to
the learner may lead to new reqguirements for device
capabilities,?!

Setting for the study. Leaboratory experiments with

highly controlled variables are a necessary component of the
development of any new device. However, if the device is to

be recommended for general use in the classroom it follows

128. L. Evans, Robert Glaser and Lloyd &. Homme, "A

Preliminary Investigation of Variation in the Properties of
Verbal Learning Sequences of the 'feeching Machine' Type,"
Teaching Machines and Programmed Learning. Edited by A, A,
Lumsdaine and Robert Glaeser. {Washington, D.C.: Netional
Education association, 1960.) p. LhL9.

13 ' .

BA. A. Lumsdaine, Teaching Machines and Programmed
Learning. Edited by A. A. Lumsdaine and Hobert Glsser,
{Washington, U.C.: National Education Association, 1960),
p. 565,
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that it must be tested in the classroom because of variables
operating in that setting which are largely uncontrolled,
Blyth puts it this way:

But not all of the important questions can be stated
in terms sultable for a tidy little laboratory resesarch
project. 1If we look only for problems which can be so
formulated, certain of the most important issues may be
ignored, Furthermore, some attempts to use the teaching
machine in regular courses will be helpful in determining
some of t?ﬁ research problems likely to prove most
valusble.

Objectives of Stockton College., Stockton College had

the problem shared by most institutions of higher learning --
8 risiné number of students and a more slowly rising number

of qualified teechers. Foltz phreased it differently, saying,
"The major proﬁlem is too little time to tesch so much to so

-

many with so few gqualified teachers." He suggested that
the teaching machine, in whatever form, might provide 2 way
of extending the services of teachers.

Students who did not pass the entrance examination for
the college trgnsfer course English 1A provided a major

stafflng problem for Stockton College. It was from these

students that the sample was draun. Most English instructors

1uJohn W. Blyth, "Tecching Machines and Human Beings,"
Teaching Machines and Progremmed Learning. &dited by A, p,
Tumsdaine and Robert Glaser. (Washington, D.C.: National
Education associstion), p. 403.

150harles I. Foltz, The World of Teaching Machineg,
(Washington, D.C.: Electronic Teeching Latoratories, 1961),

p. %6.




felt extensive student failure was an indication that the
high schools were not preparing the students properly, and
they résented having to prepare the students for the English
14 entrence examination.

The Stockton College administration felt that the
study was worth-while in that, 1if successful, students could
be placed in larger classes with the emphasis on programmed
learning, or might possibly be able to prepare themselves for
the entrance examination on their own outslde of class hours,
with a minimum of instructor time. These objectives are not
antithetical to the shared feeling that research is an
accepted responsibility of the college. |

This study was important in that it attempted to
verify an approach to programmed learning, the Skinnerian
constructed response, was ccnducted in a school setting by a
teacher, and was directed toward specific needs and goals of

the college in which it was conducted.
ITI. DEFINITION OF TERMS USED

Program. A program is a sequentlal series of instruc-
tional units planned to meet a specific educational ocutcoms.
There are several di fferent kinds of programs but each hsas,
essentially, the following characteristics: (1) A relatively
small unit of information is presented at a time., (2) The

student 1s asked to complete a statement or answer a gquestion,



10
(3) He is given immediate knowledge of the result of his
response. (l) Each bit of information builds on the one
preceding it. (5) The student works at his own pace and
Interacts directly with the program without the aid of &
teacher. (6) The program may be presented by a "teaching

machine" computer or book.

Frame., A frame is the unit of instruction of which a
progrem is composed., In the Skinnerian program, the frame
is very small, usually requiring only one response. An

example is:

Here is a complete sentence of only two words:

Birds fly.
We know what this sentence is about. It is not about
16
dogs. or horses. It is about .

The student responds end checks his response against
the next frame. The next frame bullds on the subject in the
same manner and requires the student to go to the following
frames until the unit is complete. Programs made up of
frames of this type in which each student goes through the
same sequence are called linear programs.

The multiple-choice frame 1s usually much larger and

contains much more informzstion. 7The student's response is

16Joseph C. Blumenthal, English ?600. (New York:

Harcourt, Brace and World, lnc. 53" J p. 3.
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used to guide him to different pages in the program sccording
to the degree of sophistication indicated by his choice of
response. The following was prepared by Deterline to
1llustrate the technique,

Scores on a test are usually referred to as "raw"
scores and each raw score is simply the number of
correct answers. & rew score of 3l means that a certain
student answered 3l questions correctly. A& percentage
score is slightly different, since a raw score of 3l
could mean 100%, or 50%, or any percentage between 1 and
100. If there were only 3l items on the test, a raw
score of 3k would be 100% correct, and if there were 68
items on the test, a raw score of 3l would be 50% correct.
A percentage is easily calculated by dividing the raw
score by the total number of items on the test, If a
raw score of 15 is 25% correct, how many questions uere
there on the test? 60, of course. If there were 30
items on the test, and the highest score is 27 items
correct, and the lowest raw score is 15, the highest
raw score is what percentage correct?

If your answer is: Turn to:
21% ' page 2, top halfl of page
814 pege 7, bottom half of page
90% page 11, bottom half of pagel!

In this example, ‘if the student selected 27%, he was
informed on page 2 that his answer was not correct. He was
reinstructed and told to go back to page 1 and work out the
answer. If he selected 81% he was told on page 7 his resporse
was Incorrect and given s possible explenation for his error,
Again he was told to go back to page 1. If he chose 90%, he

was told on page 11 that his response was correct. The

17
Wililam A. Deterline, An Introduction to Programmed

Instruction, ({Englewood Cliffs, N. J.: FPrentice-Hall, Inc.
1962}, p. appendix 1, '
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formule was re-stated and the concept of range was introduced.
Another multi-choice question followed,

Programs made up of frames of this kind are called

branching programs. If the program ls presented in book form

it is called a scrambled book, The term scrambled is used to

1llustrate the fact that the pages are not read in numerical
sequence.

Programmed learning is learning from a program. It is

also called continuous discourse in that the student carries

on a dialog with the program in the manner of the Socratic

tutorial method.

Cooperative tnglish Tests 2A and 2C. Cooperative
English Tests 2A and 2C are alternate forms of a group test
that ylelds scores in Expression, Vocabulary, and Total
Score, These gross scores are composed of sub-scores in
Expression, Vocabulary, Level of Comprehension, and Speed of
Comprehension., The tests are pﬁblished by the Cooperative
Test Division of the Educational Testing Service, Princeton,

New Jersey.

Covert response. A covert responcse is one in which

there is no obserable overt behavior. It is often used
synonymously with "implicit" and "reading" responses. It
could be argued that reading is an overt response, but the

verifying informetion would have to come from an overt
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response such as speaking or wrlting the response., In this

study, the thinking response is synonymous with covert

response.

English 2600, This text was written by Joseph C.

Blumenthal and was published in 1960 by Harcourt, Brace and
World, Inc. It is a programmed text and gets its name from
the fact that it contalins 2600 frames. It was the experi-

mental text used in this study.

Programmed text. A programmed text is a textbook

consisting entirely of programmed educational objectives. 1In

the case of the linear text, the frames are in panels and

each panel goes on to the next page, so that the student does
not read a complete page at a time. The panels are usually
shaded so that the student may easily follow the seguence of

the frames. In a branching text or a scrambled book the

student is directed to different pages in the book according
to his cholce on the multiple cholce guestion. The pages are
not in sejuence in order that the students who learn more
repidly may skip the instructional units not needed. (See

page 11 for example.)

Schoecl and College Aptitude Tests, This is a group

intelligence test administered routinely to entering Stockton

College students. It ylelds Verbal, Quantitative and Totel



1
I.Q. Scores, It is published by the Cooperative Test
Division, IBducational Testing Service, Princston, N, J.,

hereafter referred to as 3.0.A.,T.

Speakers, Speakers were the members of the experi-
mental group who were instructed to speak the responses to

the frames in the English 2600 text.

Stockton College. Stockion College was a junior

college located in Stockton, Californlsa, in which this study
was conducted., It is now called San Joaguin Delta GCollege.
It serves an extended district but the scope of the instruc-

tion remains essentially unchanged.

Teesching Hachine. The term "teaching machine" is

misleading in thaet the machine does not teach but rather
provides a mechanical means of presenting a program., It
takes many forms from simple cardboard slide devices‘to
electronic computers, characteristics, as described by
Lumsdaine.

+sesethey present the individual student with progrsms
of questions and answers, problems to be solved, or
exerclses to be performed. In addition, however, they
always provide some type of automatic feedback or
correction tc the student so thet he ls immediately
Informed of hls progress at each step and given a basis
for correcting his errors. They thus differ from films,
TV, and most other audio visual media as ordinarily
ubilized becsuse of three important quelities:

First, continubus active student response is required,
providing expliclt practice and t esting of each step of
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what is to be learned,

Second, a basls is provided for informing the student
with minimal delsy whether each response he makes 1is
correct, leading him directly or indirectly to correction
of his errors.

Third, the student proceeds on an individual basis
at his own rate--faster students romping through an
instructional sequence very rapidly, slower students being

tutored as slowly as necessarg, with infinite patience
to meet their special needs .t

The concept of what is and 1s not a teaching machine
1s somewhat confusing to the person who meets it for the first
time. ltorter has devised an excellent classification system
which has been published in tabular form. It was first

printed in the Educational Review, Vol. 27, No. 2, 1957. It

has been reprinted, with minor editorial changes in Teeching

Machines and Programmed Learning, pages 116-117. An alpha~

betical listing of types of devices indexed tc the references

contained in the original article was deleted.

Writers. The writers in this study‘were the memters
of the experimental group who were instructed to write the

response to the frames in the text, English 2600,

Writing plan. This chapter has dealt with the problem

and justification for the problem. Relevant literature is

18,, a. Lumsdaine, "Teaching Machines: An Introductory
Overview," Teaching Machines and Prosrsmmed Lesrnine. Edited
by A. A. Lumsdaine and Robert Glaser. (Washington, u.C.:
Netional Education association, 1960) pp. 5-6.
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reviewed in Chapter II. Chapter III discusses the design

and how the experiment was carried out. The date are
presented in Chapter IV, Chepter V contains conclusions from

this study and recommendations for further study.



CHAPTER II
REVIEW OF RELEVANT LITERATURE

Programmed instruction is & relatively new field which
makes a search of relevant literature both‘rewafding and
frustrating. It is rewarding in that many of the studies

which are available have been collected in such excellent

works as Teaching Machines and Programmed Learning, edited by
A. A. Lumsdaine and Robert Glaser, and published in 1960 by
The Natiénal Education Association., It is frustrating in
that much research is being done or has been done by the
Armed PForces, or by contractors for the Armed Forces, snd ig
of limited circulation. There are hints and rumors thst
other significant expsriments have been conducted by commer-
cial agencles who have expected to profit by the sale of
machines to classrooms of the future, Homme stated:
casee]l will go so far as to predict thet classrooms

of the future, their walls lined with exotic machines,

will resemble nothing so much as the emporiums of Las

Vegas., 1 am even willing to bet that the players wili

be equally intense in their pursult of reinforcement.

The Editors of Teaching Machines and rregrammed

Learning, (hereinafter referred to as "T.M.P.L."}, have made

an excellent contribution to the solution of the problem by

1Lloyd #, Homme, "The Rationele of Teaching by
Skinner's Machines," Teaching Machines and Frosrammed Learning.
Edited by A, A, Lumsdalne and Robert Glaser., (aashington,
D.C.: Netionel Educeation association, 1960}, p. 403,
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providing an annotated bibliography of papers of limited
circulation, together with a code describing the availiblility
of original papers or reprints. T.M.P.L. contains many of
the original papers, which have been brought up to date by
the authors, particularly thosé of Pressey and Skinner,

Where changes have been made the nature and extent of the
changes have been noted. Original articles have been
prepered especially for inclusion in 7.M.P.L.

There is very 1little literatﬁre directly relevant to
the probiem discussed in this paper and few that are peri-
pherally informative, which attests to the relevancy of the
problem. Therefore, this review of the literature has not
attempted to review the total field, but rather has attempted
to discuss only those studies illustrating the etiology of
the problem, and some of the conclusioﬁs from those studies.

In the early 1920's, Slidney L. Pressey, of Ohioc State
University, beceame concerned with the amount of time spent by
teachers in the administration and scoring of objective tests,
He reasoned that much more of their time could be spent in
preparatioﬁ for their classes if they could be relieved of
these more or less routine‘tasks by some mechanical means of
test administration and scoring. By 192l he and his students
had develcped a machine which would give and score tests., In
December of that year, he exhibited the machine at the

American Psychologlcal Association meeting In Washington,
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D, C. and dellvered a paper on 1its use as a test giving and
scoring device.2
By 1927, experiments in the laboratory and the class-
room had convinced Pressey the machine could also teach--
particularly informational and drill material. The testing
machine, with slight adjustments, could be made to retain the
material only when the response was incorrect, and advance
the material when the correct response was made. It gave the
student immediate'knowledge of the result of his response and
kept the question in front of him until he made the correct
response., It also provided drill by permitting the student
to run through the material as many times as he wished.
Pressey explained the machine's relationship to learning
theory by stating:
The somewhat astounding way in which the functioning
of the apparatus seems to fit in with the so-called
"lews of learning" deserves mention in this connection.
The "lew of recency" operates to establish the correct
enswer in the mind of the subject, since it 1s always
the last answer which is the right one. The "law of
frequency" also cooperates; by chance, the right response
tends to be made most often, since 1t is the orly
response by which the subject can go on to the next
question. Further, with the addition of a simple
attachment, the appsratus will present the sub ject with
a plece of candy or other reward upon his making any

given score for which the experimenter may have set
the device; that is the "law of effect" can also be

2Sidney F. Pressey, "A Simple Apparatus Which Gives
Tests and Scores," Teaching Machines and Programmed Learning,
Edited by A. A, Lumsdaine and Robert Glaser. (Washington,
D.GC.: National Educetion Association, 1960), pp. 35-L41.

-
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made, automatgcally, to ald in the establishing of the
right answer,

This machine is considered to be the ancestor of all
teaching machines. 1t was cumbersome and bulky, and often
had mechanical problems. No manufacturer felt it was of
sufficient merit to invest the tlme and money necessary to
Improve it technically, and to produce it in guantities large
enough to get the cost down,

H, J, Peterson, a student of Pressey's, later developed
a chemical marking pen which reacted with a spot beside the
multiple cholce question., If the answer was correct, the
spot turned fo a predetermined color, if incorrect, 1t turned
another coloz'..,4 In this manner the basic functions of
ressey's machines were duplicated without the mechenical
problems. Following the chemical pen, Peterson developed a
method of sandwiching an answer sheet between two pleces of
heavy cardboard upon which holes had been punched according

to a key. If the response was correct, the pencil perforsted

the answer sheet, 1f incorresct, it marked the sheet and

Ibid., p. 37.

by, ¢, Peterson, "The Value of Guidance in Reading
for Information," Teaching Machines and lrogrammed Learning,
Edited by A. a. Lumsdaine end Robert Glaser. (Washington,.
D.C.: National Education iAssociation, 1960), pp. 52-55
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5

provided an error for item analysis and grading.

These, and other variastions of the self-instruction
devices, were not widely accepted in the two decades that
followed Pressey's first paper in 192, Lumsdalne suggested
that:

This may be partly because the times were not fipe
for their acceptance and partly because they were
conceived primarily as testing devices and only secon=-
darily as teaching devices. Also, it may have been dus
in part to some of their inherent limitations., One of
these limitations is that, as multiple choice devices,
they appeared te be limited to recognition responding,
rather thgn permitting the student to construct his own

. response.,
Skinner stated "Pressey's Machines succumbed to
cultural inertia; the world of Education was simply not ready
for them."7

The importance of these studies to the present study

is that they established the patterns of multiple choice and

reading the response. B. F. Skinner believed that the

5George W. Angell and Maurice E. Troyer, "A New Self-
Scoring Test Device for Improving Instruction," Teaching
Machines and lrogrammed Lesrning. kdited by A. A. Lumsdasine
and Robtert Glaser., (Washington, £.C.: National kducation
Association, 1960), pp. 66- 2

6A A, Lumsdaine, "Teaching Machines: An Introductory
Overview," Teaching Machines and Frogrammed Learning,
Edited by A. A. Lumsdaine and Robert Glaser. {Washington,
D.C,: Netional Education Association, 1960), pp. 9-10.

?B F. Skinner, “Teaching Machines," Teaching Machines
and Frogrammed Learning., Edited by 4. A. Lumsdaine and
Robert Glaser. (Washington, D. C.. National kEducetion
Association, 1960), p. 139,
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multiple choice answer and the reading response allowed for
too much error in the learning process. He felt that the
learning sequences should be carefully broken down into small
items in which the chance of error was minimized in order that
the student be reinforced by getting the right answer., He
felt that the candy reinforcement suggested by Fressey was
unnecessary for humans. The mere fact of making the correct
responaelwas reinforcement enough.

Skinner's learning theory came out of the laboratory
where he'had rather remarkable success in teaching complex
serles of behavioral patterns to pigeons. They were taught
intricate dances and even a modified form of basketball by

a method called operant conditioning and successive approxi-

mation. By reinforcing a pigeon with a food pellet each time
he turned to the left, for example, the pigeon began to
assoclate left turning with the reinforcement of the food
pellet., By making the pigeon turn a little farther before
receiving the reward, it was possible to teach him to turn
around in circles. Once the pattern of associating the
reward with behavior was established, the pigeons could then

be conditioned to execute many complex maneuvers,

8James G. Holland, "Teaching Machines: An Application
of Principles from the Laboratory," Teaching Machines and
Programmed Learning. kdited by A, A, Lumsdaine and Hobert
Glaser. (Washington, D. C.: National Education Association,
1960) , pp.. 219-220,
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Skinner's machines did teach, and the learning theory
behind them had come out of demonstrated laboratory experi-
"ments. It is true that much of the work had been done with
Infra-human specles, but Skinner, reviewing a series of
experiments with both animal and human subjects, concluded:

In 211 this work, the specles of the organism has
made surprisingly little difference. It is true that
the organlsms studied have all been vertebrates, but
they stlll cover & wide range. Comparable results have
been obtalned with pigeons, rats, dogs, monkeys, human
children, and most recently--by the suthor in collabora-
tion with Ogden R. Llndsley--with human psychotic
subjects. In spite of the great phylogenetic differences,
all these organisms show amazingly similar properties of
the learning process. It should be emphasized that this
has been achleved by analyzing the effects of reinforce-
ment and by designing techniques which manipulate
reinforcement with consliderable precision. Only in this
way can the behavier of the indlvidual be brought under
such precise control. It is also important to note
that through a gradual advance to complex interrela-
tions among responses, the same degree of rigor 1s being
extended to behavior which would usually be assigned to
such fielSs as perception, thinking, and perscnallty
dynamics.

It must be emphasized that central %o Skinner's theory
of operant conditioning through successive agpproximation, was
the assumptlon that behavior must be reinforced after it wes
evoked. For that reason, Skinner felt that the student must
compose or write the response, and the reinforcement must

come immedietely after the response in order that the

98 F. Skinner, "The Science of Learning and the Art
of Teaching," Teaching Machines and Prosrammed hearnins
Edited by A. A. Lumsdaine and Rotert Glaser, (Wasnlnbton,
D.C.: National Education fssoclation, 1940), pp. 99-113,




2l
reinforcement become associated with the response.

He objected to the multiple choice frame because he
felt that too much information was to be assimilated; the
selection of an incorrect response could reinforce the
incorrect response, and reading the response did not require
the student to compose the response.

Skinner's 'teaching machine' used large paper discs on
which frames were printed, with blanks to fill in ths
response. When the student fesponded in the blank, he moved
21 1ever-ﬁhich advanced the disc and exposed the correct
response along with the next frame., The student checked hils
response and continued until the disc was completed. By
instelling a time delay on the advancing mechenism, Skinner
could vary the schedule of response in addition to the amount
of informetion contained in esch frame. Through laboratory
tests using, for the most part, Harvard and Radcliffe
students, he developed hils method of programmed instruction,

In the spring of 1958, 187 students from Harvard and
Radecliffe were subjects in an experiment in which Skinnerian
teaching machines were used as adjuncts to the regular
program of lecture and outside resding. The experiment was
concerned with the practicsl problems of design and use of
the machine, and the testlng end revision of sample programs,
The studies were financed by a grant from the Fund for the

Advancerment of Kducation. The results, as evaluated from
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student questionnaires and analyses of responses to the
programs, confirmed for Skinner et. al. their estimates of
the efficlency and desirability of programmed learning and in
particular, the written response mode. They also brought
about renewed interest in programmed learning and were, in
large measure, responsible for the great expansion in
programmed learning resesrch.

In'some ways, Skinner's research resembled what 0'Dell

called the "snaggle-toothed experiment,“lo

in which the
experimenter becomes concerned with only the teeth that meet,
but the snaggle teeth have much more effect on the bite. 1In
these experiments no attempt was made to use the verbal or
sub~-vocal responses as controls, In fact, those who read the
program before 1t was Inserted in the machine were considered
to be cheating. The effect of the programs could not be
isolated because they were only a part of the total iInstruc-
tional packege., In addition, much of the evaluation was
based on student responses to questionnalres and subject to
the usual self-report bias.

The relevancy of the work by Skinner to this study is
that it was solldly based on an accepted thecry of learning

(bperant conditioning,) emphasized the constructed or written

10w1111am 0'Dell, remarks made in a lecture at a
seminar on programmed learning, San Franclsco State College,
Summer, 1961,
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response and the linear program.

The form of the response, written or read, became a
matter of controversy between the advocates of the Skinnerisn
linear program and the Crowder brénching program. Others
became interested Iin the range of possible responses snd
their effect upon retention. The subjects could write, speak,
resd, or "think" (compose the response sub-vocally) before
going on to the next frame,

Goldbecl and Campbell performed two separate experi-
ments using 63 seventh grade students in one &nd 62 eightp
grade students in the other, The seventh grade students were
divided into six cells of nine esch. They were randomly
essigned to three levels of difficulty and three response
modes, reading, overt (written,) and covert (think). The
study tended to show that requiring overt responses for
material for which constructing a response was comparatively
easy resulted in significantly poorer learning. As the
constructed response became more difficult, the overt
response lmproved significantly. When the efficlency of
learning was obtained by dividing the test score by the
learning time score, the reading response proved most effi-

clent, at the .01l level. The overt response was least efficient

and the covert response fell in between.ll

lidobert A. Goldbeck and Vincent N. Campbell, M"The
Effects of Response Mode and Response Difficulty on Programmed
Learning," Journal of Educational Psycholegy, 53:3, 1962 -
pp. 110-118,
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The second experiment with the elghth grede students
paralleled the first with the additicon of a fourth response
mode in which the subjects were given the option of not
responding if they did not feel confident of the accuracy of
their response. The programs consisted of 35 and 32 frames,
respectively.

In discussing the two experiments the authors

commented:

In nearly every comparison on the amount learned
measure, the performance of the overt response group
failed to exceed that of the reading groups. When
learning responses were at the easiest level for factual
material the %nferiority of the overt response modée was
most marked.l

They also stated:

The further question of whether this mode of auto-
instructional.can main?ain its high level of efficiencEB
over long periods of time needs further clarification,

Goldbeck and Campbell anticipatéd the criticism which

this 1investigstor feels Is the most important; the small
number of frames in each program. While the data treatment
was statistically respectable and the generalizations valid
within their context, the small number of frames in those
experiments had much to do wilth the implementstion of the
present experiment. It was felt that there was sufficlient

doubt ns to the relative effilciency of response modes that

this experiment, contalning 2600 frames, was Jjustified,

21big., p. 116.

lBIbid.



CHAPTER III

SOURCE OF DATA AND METHOD OF PROCEDURL

Population from which the sample wes drawn. IEach

entering student at Stockton College was required to take
group aptitude tests and Lnglish placement tests. The tests
used at the time of this study were the School and College
Aptitude Tests and the Cooperative English Tests, form 2A.
The School and College Aptitude Test yielded Verbal,
Quantitaﬁive and Total Scores which were used to help thel
student plan his total program. There was no cut-off score.
The Cooperative bknglish Test yielded Expression, Reading and
Total Scores; a combination of Expression and Reading,

The Cooperative kEnglish Test Total Score was used as a
screen for knglish placement. Students scoring below 157 were
required to take Qnglish Laboratery 73, described in the
Stockton College catalog as a preparatory course for those
who planned to take English 1A or other transfer inglish
courses. Units earned in English 73 were not transferable
toward the Bachelor of Arts degree but were accepted toward
the Associate of 4Arts degree. The subjects in this study were
students who h#d scored below 157 on the Cooperative English
Test, form 2A. The data were taken from each subject's IEM

card.



29

Selection of the Instructor. The Chairman of the

Department of Communication discussed the experiment with his
staff and asked for volunteers. Three instructors volun-
teered and their names were placed in a hat. The instructor's

name was drawn by the experimenter.

Selection of the class time. Nine sections of English

73 were held during the experimental period with c¢lssses
beginming every hour from 8:00 a.m. until 2:00 p.m. The
experimental class was held from 10:00 to 10:50 a.m. Monday,
Wednesday and Friday. The class time was decided by a flip
of a coin since the instructor also taught a cless from 9:00

to 9:50 a.m.

Selection of the sample. Neither the students nor the

counselors who helped the students plan their programs knew
that the experimental class would be conducted any differently
from the other classes. They were not aware that the classg
would be larger than the others since a running tally of the
registered students was not posted. When the class was full
it was closed. The class was planned for }5 students but Ub
actually were registered.

The students were ordered on the basis of their Total
Score on the Cooperative English Test, form 24, the pre-test,
and divided into three groups. Numbers 1, L, 7, 10, etc.

formed the first group. The second and third groups wers
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selected by the same process, beginning with the second and
third names on the list. See appendix A for a table of the
ordered scores.

The response modes "write", "speak" and "think" were
written on separate slips of paper and placed in a hat.
"Think" was drawn first and assigned to group l. "Write" was
drawn second and assigned to group 2. The remaining group

was assigned the "speak" response.

Method of Iinstruction. The classroom was arranged
with three rows of tables. The subjects were all seated
facing the front of the room. The Speakers were placed in the
first row, Writers in the second and the Thinkers in the
third in an attempt to minimize the distraction between
groups. The programmed texts, English 2600, were kept in a
locked bookcase. Each subject picked up his copy at the
beginning of the class and returned 1t to the case at the end
of the class period. No books were permitted to be taken out
of the classroom, |

The experiment was explained to the students and they
were given the option of withdrawing from the class. None
chose to withdraw, but two students wanted to transfer from
the speaking response to the written. This was not permitted
and, after an explanation of the danger of introducing bias

to the sample, both agreed to continue 1ln the assigned group.
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The experimenter stayed with the class during the first
period in order to answer questions and see that the subjects
were responding as assigned., After the first period the
experimenter did not attend class sessions for fear of
introducing experimenter bilas,

The students were permitted to proceed at their own
rate. The instructor was available for help during class
time at the student's request. Each student took the English
2600 tests whenever he wished., After each test the instruc-
tor went-over the test with him and suggested review if it
appeared warranted. The student was permitted to go back
over the lesson but he was not given a second test on the
same material. There were eleven lesson tests, a mid-term
and final, which covered the whole text. After the student
had completed the text he took the Cooperative bnglish Test,
20, the post-test, at his option. The post-test was

administered by the experimenter.

Data treatment plan. Since this experiment was

concerned with the achievement of groups, the means of the
groups' scores were compared by using the "t" test for
significance. In some instances the means were so close as
to make formal ﬁesting unnecessary. Differences in means at
the .025 level of confidence were accepted as a rejection of

the null hypothesis,
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The means of the scores on the Cooperative English
Tests, form 20, and the English 2600 tests were compared to
test the hypotheses. The percentage of dropouts for each
section of English 73 was compared between sections and with
the total number for the semester. Conmparisons were made
between the S.C.2.T. and Cooperative English Tests asg
measures of the similarity of the groups,

One of the useful contributions of a study in &
practicum field would seem to be the determination of what
researchrdesign adaptations and what statistical tests do
serve and which do not serve, Exploratory use was made of
statlstical tests as confirmatory measures to elicit possible
hypotheses for later studies. Techniques explored included
standard correlation procedures and certaln non-parametric
ones, Correlations between the School and College Aptitude
Tests Verbal scores and the Cooperative English Test scores
tended to be in the high sixtles and seventies because both
tests involved reading comprehension end conteined similar
vocakulary ltems. Correlations between School and College
Aptitude Verbal test scores and gains or losses on the
Cooperative English Test form 2C post-test scores tendsd to
run in the low twenties and thirties. Non-~parametric tests
included the Wilcoxon Matched-Pairs Slgned Ranks test and the
Mann-#hitney U test. These were no more productive and seemed,

from certalin basic assumptions 1ln each, to be less appropriste

than Fishert's "t" test, and so the latter was used.



CHAPTER IV
PRESENTATION AND DISCUSSION OF THE DATA

This study was designed to compare groups of remedial
English students who were instructed by a programmed text,
with each other and with the population from which the sample
was drawn. The means of their scorés on the Cooperative
English Tests, forms 2A and 2C, English 2600 achievement
tests, and the School and College Aptitude Tests were the
measurements used for comparison. Differences between thg
means of these scores were accepted as evidence of dissimi-
larities between the groupd when these differences were at
the .025 level of significance. The .025 level of
significance was selected as being relatively rigorous eand
also appropriate to this kind of sample size and distribution.
The "t" test with "Student's" distribution.were selected as
determining significance.

With an infinitely large sample a "t" of 1.96 is
required for the .025 level of significance, using a one-
tailed test. In this study the smallest numbsr of degrees of
freedom in any test of means was 17, which required a "t" of
2.11 to be significant at the .025 level. The largest number
of degrees of freedom was ll}, which required a "t" of 1.96.
In this study all "t" values had to be greater than 1.96 to

be significant.
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Characteristics of the total sample. The method of

selecting the sample from the population and ordering sub-
groups provided groups that were fairly unbiased. An
examination of Table I, page 35, shows that there were no
significant differences between the means. The'reﬁding
scores of the Writers and Thinkers provided the greaﬁest
difference. A comparison of those méans by the "t" test
yielded a "t" of 1.9, with 28 df, which was not significant.

Tests were not run between the reading scores of the
Thinkersland Speakers and thé reading test scores of the
Speakers and Writers, because even the greater differences
between the scores of the Writers and Thinkers did not prove
significant.

Tests Qere not run on the means of the Writers!' Total
and Speakers' Total since they were identical and would
provide a numerator of zero in the formulsg for the "t" test.
Tests also were not run between the Expreséion scores, since
the differences of one and two points were obviously too
small to.show significance.

The difference between the means of the Writers and
the Thinkers on the S.C.A.T. Quantitative Test appeared to
be quite large, but comparison yielded a "t" of 1.5, which
waé not significant.

Those who dropped out of the study did not introduce

serlious bias in the composition of the groups that completed
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35

MEANS OF SCORES ON THE COOQOPERATIVE ENGLISE TESTS, FORM 24
( PRE~TEST) AND SCHOOL AND COLLLGE APTITULE TESTS

BY RESPONSE MODES
(TOTAL SAMPLE)

COOPBRATIVE LNGLISH, FORM 24

Response N  Total S,D, kxpression S.D. Reading S.D,
mode

Writers A 1h6 ) 16 1 145 1.7
Speakers 15 146 7.1 145 8 17 8
Thinkers 16 149 6.1 17 | 7.2 150 6.8

SCHOOL AND COLLEGL APTINTUDK &ESTS

Response N Verbal S.D. Quantitative S .0,

_mode

Writers 14 281 12,1 283 20

Speakers 15 281 -li 290 16,5

Thinkers 16 281 12,1 292 13
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the study. Comparisons of the means of scores on the pre-
test, Cooperative English, Form 24, and of the 3.C.4.T. tests
indicated there were no significant differences. ATable i1,
page 37, shows that the largest differential in the
Cooperative English, Form 24, tests was in Reading, between
the Writers and Speakers, as it was in the group that began
the study. However, the four—pdint differential provided a
"g" of 1;36, with 17af, which was not significant. The
Speakers did have a greater difference within the group as
indicated by the larger standard of deviation, 8.2 against
3.t for the Writers.

Comparison of the S.C.A.T. vertal meéns of the Writers
and Thinkers yielded a "t" of .05, with 20¢f. The 20 point
differential in the S.C.A.T. quantitative scores between the
Writers and the Speakers a?peared quite-large, but comparison
yielded a "t" of 1.65 which was not significant,

The groups which completed the study closely resemblsd
the groups that began in those charascteristics measured by
the Schooi and College Aptitude tests, as shown by these

comparisons:

S.C.A.T. V 5.C.4.T, Q
- Response N Began N Finished dif‘ N Began N Finished dif
Writers iy 281 8 280 -1 1y 283 8 275 -8

Speakers 1L 281 11 282 +1 1} 290 10 295 -5
Thinkers 16 281 11 2717 -l 16 292 11 288 -1



TABLE II

MEANS OF THE SCORES ON THE COOPrRATIVE LNGLISH
TEST, FORM 24, AND THE SCHOOL AND COLLEGE
APTITUDE TESTS ACHIEVED BY ThOSE
WHO COMPLETED THE STUDY

37

COOPERATIVE ENGLISH, FORM 24

Response N Total S.D. Expression S.D. Reading S.D,
mode
Writers 8 1h6 3.6 1h7 7.1 1Ll 6.1
Speakers 11 _ 1L5 3 1Ll 1.2 147 8.2
Thinkers 11 118 6.7 17 7.2 18 6.7
SCHOOL AND COLLEGE APTITUDE TEST "

Response N Verbal S.D, Quantitative S.4Dy
mode

Writers 8 280 11,5 275 15
Speakers 10 282 13.6 295 15.2

Thinkers 11 i 12.0h 288 10.9
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Tests agaln indicated that there were no significant |
differences between the groups. The largest "t", .97, with
20 df, was obtalned by comparing the means of the S.C,A.T,
Quantitative scores it wouid have been difficult to assign
any importance to them since the Cooperative English 2600
program is essentlally verbal Instruction, with few, if any,

quantitative responses required.

Means of scores on Cooperative English, Form 20,
Post-test. Table III, page 39, shows that both the Speakers
ang Thinkefs achieved a Total Score mean of 151 on the poste-
test, Cooperative kBnglish Test, Form 2C. 'The Writers achieved
& Total Score mean of 149, Tests comparing the means of the
Writers and Speakers yielded a "t" of .71, with 17d7,
Comparison of the Thinkers with the Writers yielded a "t" of
.98, with 17 df. Neither of these velues was signifilcant.

Since there were no significant differences between
the scores on the post-test for all three response modes, the
null hypothesis could not be rejected. Therefore, ane
response mode did not demonstrate any efficlency over the
others in this study.

Another measure of the relative efficlency of the
response modes was the difference betweén the scores on the

pre-test and post-test for each response mods.
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TABLE III

MBANS OF SCORES ON THE COOPERATIVE ENGLISH
TESTS, FORM 2C, &ND THE SCHOOL AND
COLLEGE APTITUDE TESTS

COOPERATIVL ENGLISH, FORM 2C

Response N Total 5.0, Expression S.D. Reading S.D.
node

Writers 8 119 6 147 6.1 150 6.2
Speskers 11 151 77 1L9 8.9 151 7ol
Thinkers 11 151  L.3 150 .3 181 6

SCHOOL AND COLLEGE APTITUDE TESTS

Response N  Verbal S .. Quantitative S.D.
mnode

Writers 8 280 11.5 275 15

Speakers 10 282 13.6 295 15,2

Thinkers 11 271 _l2.h 289 10.9
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Table IV, below, shows that the largest mean gain in
total score, six points, was made by the Spesakers.
Comparison of the means of gains yielded a "t" of 1.86, with
20 df, 7The limited gains that'were made could have happened

by chance.

TABLE IV

MEANS OF SCORES ON COOPLRATIVE wNGLISH
TESTS, FORMS 2A and 2C

RM N Total Score Expression Reading

24 2C__Dif 2a 20 Dif 24 2C Dif
Wr. 8 146 149 3, b INF 2 bl 150 6
Sp. 11 145 181 6 15 N9 L k7 181 L
Th, 1) 148 151 3 1h47 150 3 150 151 1

The null hypothesis that the bkxperimental group would
score no higher on the Cooperatlve English, Form 2C, than
would the population was not rejected., Table V, page L1,
shows that the scores were very close together. There were
no significant differences. The total scores ranged from
149 to 153, the Reading scores from 149 to 154, the kxpres-

sion scores from 118 to 153.
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TABLE V

MEAN SCORES OF ALL SECTIONS COOPERATIVE
ENGLISH TESTS, FORM 2C

- 3 e ARG —r—

ek e ——

Exper. 1 2 3 h 5 6 7 8 Pope

N__ 30 16 31 33 9 17 2l 20 37 217
Total 150 152 151 149 1583 153 153 152 153 151
Reading _ 151 351 150 1h9 183 162 153 151 15l 161
Express, 49 153 151 146 153 153 153 152 153 151

It is interesting to note that the scores in Table V
suggest that none of the Instructional methods used was very
effective. The mean for the population was 151, six points
below the cut-off line. Fifty out of 217 passed the test for

admission to English 1A, the college transfer course.

Means of the scores on the first, mid-term and final

English 2600 Tests., Three Bnglish 2600 tests, the first, mid-

term and final, were selected for comparison to test the null
hypothesis that there would be no significaﬁt difference.in
~efficiency between the response modes. T1able VI, pege L2,
shows that the largest differential was between the Speakers!’
end Thinkers' mid-term tests. Comparisons yielded a "t" of
1.79 with 20 df which was not significant. . Comparison of the
Writers'! first test mean, 88, with the Speakers' first test

mean, 80, ylelded a "t" of 1.56 with 17 df which was not
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significent. Since all other differences were smaller it
followed that none of them was significant, and the null

hypothesis could not be rejected.

TABLE VI |
MEANS OF ENGLISH 2600 TESTS

Writers 8 88 9.7 80 9.1 88 .8
Speskers 11 80 12.2 (X 13.8 87 8.1
Thinkers 11 8l 14.2 87 12.3 87 12.7
Total 30 84 12.6 82 12,2 87 9.2 .

It could be argued that comparisdns between the means
of scores made by the Experimentsl group and the means of the
scores made by the eight regular sections of English 73 have
1ittle relevance, since the regular sectiohs did not have
access to the Lnglish 2600 text. However,.they did cover
similar grammar material, Table VII, page 43, shows‘that the
Experimental group dld score higher than any of the eight
groups.

Groups 1 and 5 were compared Tirst with the Experi-
mental group for significance since their means were closest
to the mean of the bxperimental group. Comparison of group 1
ylelded a "t" of 1.9 with ljj df which was not significant.

Comparison of group 5 yielded a "t" of 2,08 with 34 4f which
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was significant at the .025 level. Compared with remaining
groups, the Experimental group scored significantly higher.
This may have been, in part, an artifact of the testing
situation since the sxperimental group was accustomed to
taking tests in the knglish 2600 formav. It also may have
been an example of testing what had been taught since we
cannot be certain that specific information covered in the

test had been presented by other instructors.

TABLE VII

ENGLISH 2600 FINAL TEST SCORES FOR ALL SECTIONS

Section Exper 1 2 3 Ly 5 6 7 8
N 30 16 26 29 16 9 21 18 18
Mean 87 80 72 72 T 79 75 Tl {3
Renge 51~ 63~ 53~ L45- 56~ 63~ 58- L9~ 52«
98 93 95 95 B3 91 H1 91  9g
8 ol 9.2 8,1 1.1 12.89.1 7.8 BB 31,8 11.8

—p

One of the advantages stressed in programmed learning
is that the boock or teaching machine is never critical of the
student. His errors are corrected without emotional over-
tones and he can go over the material es much as he wishes.

As a crude measure of the relationship between the student
and the programmed text, and the student and the live teacher,
the drop-out rate was compared for all sections., Table VIII,

page lil}, shows that the drop-out rate for the Experimental
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group was 26%, while the rate for the total sample was 39.5%,

The rate ranged from 6.4% to 66.6%. No superiority could be
claimed for the programmed learning‘group since five of the
eight conventionally instructed groups had a lower percentage
of drop-outs and three had a higher percentage. Also, group
six had the highest rate, 66,6 percent, which accounted for
much_of the high percentage for the total of the convention-
ally instructed groups.

| There were many variables other than instructional
methodolbgy. Imong these might have been the level of
economic activityg student tendency to drop out more often as
jobs become available, failure in other classes, and exces-
sive cuts which resulted in expulsion. The students were not

followed up to determine their reasons for dropping out,

- TABLE VIII

DROP~OUTS, ALL CLASSES ENGLISH 73

—— e

Section Exper. 2 3 4 5 6 7 8 9 Tot
Reglstered L6 28 32 136 2y 27 32 25 25 277
Completed 3 16 30 3h 17 9 25 22 20 207
Drop-outs 12 12 2 4 7 18 7 3 5 70
.Percentage 26  h2 06.4 10.5 29 66,6 21.?‘12 20  39.5

Student reactlons to the programmed text. Student

reactlions were sought in order to compare them with comments
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often made by programmed learning theorists. On the last
day of the experiment the students were sasked ﬁo comment on
the program. They were requested té be quite candid, since
their comments would provide additional information which
would help to make changes in future progrems. They were
also told that they could sign their comments if they wished.
Of the twenty-four students who attended the last day and
made commnents, only one did not sign his neme.

The following letters have been copied exactly as they
were wriﬁten by the students. No corrections or deletions
have been made,

The new 2600 book, was much more effective than the
book I used last semester. 7This semester, 1t was more
less up to the student wheather he are she wanted to
advance or i1f they wanted to remaind where they were.
This 1s what I liked about the new 2600 method, I
beleived that I learned more this semester.

What I liked: The book helped me in some sublectis.
Also it raised my ego with the high grades (Nothing
under 89). Wnat I didn't like: I didn't like the
monotony of the simple frames.

The course was quite helpful to me. It made me
consentrate on what I was doing. 1 feel that more
teacher student relationship is needed. The
orgzanization of the book was very helpful. I can easily
say that the book taught me more than my previous
Bnglish teacher. I enjoyed the course.

I think that the book is very interesting, and
helpful. 7They go over the parts of the speech over
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and over, and you have to learn something after reading
and repeting to yourself the same, so many times.

A good thing about the book is, that you can check
on your answer right away, and you can see why it is
right or wrong or where did you make you mistake.

I believe this book would be an excellent source
for home study, for students desiring to prepare for
college at home, but I would prefer a course a little
more condensed and taught by an instructor. An instruc-
tor adds his own personal opinions and comments which
helps me to remember facts.

The book in some places goes along in a very
elementary way, which makes it impossible for the student
to answer the questions in the book without understanding
why things are done a certain way.

I feel that I haven't really gained very much from
this book.

The book seemed to be to easy. It was so easy that
you could just read right through it and not really
think about it. On some questions they gave you the
answers., ‘

The tests seemed to be much harder than what the
book contained. While taking the test you had to
think scme, but while reading the book it took no
thought at all.

It is interesting to note that many of the comments
made by the students after one experience with a programmed
text were similar to those commonly found in the literature
and given below. However, these students were all members
of a remedial class. It is entirely possible that the
comments would have been different 1f the text had been used

by students of average or above ability.
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Comments made by programmed learning theorists. Some

of the favorable comments made by programmed learning
theorists about the linear program and programmed text are
that the student can proceed at his own rate; the high
probability of a correct respense is rewsrding; errors are
corrected without emotion; the student can review zs much as
he wishes; he has immediate knowledge of the result of his
response.

Some of the adverse comments are: that the programs
are monoﬁonous; frames are so easy that responses become
perfunctory so that little or no learning takes place; the
programs are oo impersonal since there 1s no interaction

with a human teacher,




CHAPIER V
CONCLUSIONS AND RECOMMENDATIONS FOR FURTHER STUDY

Summary. This was a study to determine the relative
effectiveness of the written, spoken or thought response to
the frames of a programmed text. The subjects were taken
from a population which scored below the cut-off line on the
English ﬁlacement test, Cooperative inglish Test, form 24,
and were assigned to the remedial English class, English 73,
at Stockﬂon College. Forty-slx subjects were assigned to the
experimental group by couselors who had no knowledge that the
experimental class would be conducted any differently from
the other remedial English classes. The subjects were ordered
on the basis of thelr Cooperative English, Form 24, total
rscores, and separated into three groups, Each group was
assigned one of three options, to write, speak, or think,
the response before proceeding to the next frame in the text,
English 2600. The subjects proceeded at thelr own rate and
took English 2600 tests and the Cooperative English Test,
Form 2C, af their opticon. The means of each grcup's scores
on the first, mid-term and final of the English 2600 tests and
the means of the scores on the Cooperative English, Form 2C,
tests were compared by means of "t" tests. There were no
significant differences between the means. It was therefore

concluded that there were no significant differences in the
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relative effectiveness of the written, spoken or thought

response modes,

Major findings.

1. There was no difference demonstrated in the
efficiency of the written, spoken or thought
response in this programmed learning study.

2. This was a program which made an adaptation to
local needs in the local context. It demon-
strated that the experimental method did no
better or no worse than the method used in the
other remedial classes for this rather
representative remedial population.

3. Another major conclusion is that more variables
are evidently operating in this complex field
setting than have been identified in the light
of this study.

i, 1t is probable, in view of the above, that
standard nomothetic designs, that 1s, studies
using groups, may be ineppropriate in investi-
gating this kind of problem; group studies may
be less productive than individual comparisons,

5. Alternatively, it very strongly appears, in view
of the possibility of many unidentifiable

varlables, that idlographic designs, that is,
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individual case analysis, might be a more
productive recourse for this particular
evaluative task.

It may well be that the conclusions made cannot be
generallzed beyond thls study bécause of certain difficulties
in carrying out the design of the experiment. For example,
the instructor reported that he had difficulty in persuading
the speakers to speak the response. Instesd, it appeared
that a majority of the Speakers chose to read the response
rather than to speak it. In addition, there was no way to
determine that the Thinkers actually attempted to compose the
response covertly by thinking before proceeding to the next
frame. It may well have been that the only difference
between the responses made was between the Writers who
constructed the response and those who used the other two
responsea modes,

Some of the limitations might have been avoided by
setting up & more preclse laboratory siltuation. But it would
not have been known whether results from that study could
have been translated meaningfully to conditions outside

laborsatories,

Recommendations for further research.
1. Students in this study were not selected from s

randomly distributed general population In terms
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of 1.Q., and achievement. In addition a
different program with the same students, or the
same program with different students, might
provide entirely different results.

2. Elimination of the "spoken" response as a variable
in college classroom programmed learning experi-
ments might well be considered, since the
subjects in this experiment tended not to
respond vocally.

3. A study in which more diagnostic instruments, such
as the Stanford-Binet or the Wechsler Adult
Intelligence Scale, rather than group intelli-
gence tests, are used might éhow a mere clearly
defined relationship between intelligence and
the mode of response. This could prove of
significant value.

lj. The programmed text might be useful as the prine
cipal method of instruction in grammar for
remedial students who work independently. The
instructor then could concentrate on other
remedial aspects of the program such as spelling,
composition and interpretation of literary
writings, as well as on supervision of the
programmedélearning grammar. Controls should

be relatively easily designed using methods of
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this kind.

5. Because programmed learning seems as effective as
conventional instruction, as shown in this study,
the remedial English class might be eliminated
for a number of students. An independent study
course for remedial English, of which the
programmed text would be an integral part, might
be developed. The student, working independently,
could cover the required material, including the
programmed learning, and then take the qualifying

examination at his option.
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Sub. #1
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APPENDIX A

TOTAL SAMPLE RAW SCOREZ ORDERED BY THE

COOPERATIVE ENGLISH TESTS FORM 24

TOTAL SCORE AND ASSIGNED

TO RESPONSE MODES

CO0P. ENG. TESTS 24

Total Bxp. Read,
155 151 158
153 150 156
151 146 156
151 149 153
150 161 138
B8 149 146
147 1h3 151
146 151 140
Lhly bl 143
ihh  1he 145
143 139 146
141 1 1140
140 142 138
133 131 135

No test on
record
W6 1b 145
5.9 7 7.6

SCHOQL ANL COLL, APT, TESTS
Verbal uant,
295 311
275 a9l
283 266
302 28l
271 258
28l 281
275 308
266 272
269 286
277 288
287 28U
281 247
269 272

ACE WEST
304 320
281 283
12.1 20.
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APPENDIX A PAGE 2

COOP. ENG. TEST 24 'SCHOOL AND COLL. APT. TEST
Total Exp. Read. Verbal guant.

BoheE 186 159 183 295 311
2 155 156 15l 290 288
3 . 151 156 146 293 29l
k151 146 156 286 296
5 150 153 147 269 276
6 150 1kl | 156 283 299
7 149  1hS 152 302 292

8 B 13 193 No test on record
9 146 2140 151 290 310
10 6 1kl 147 287 281
11 1y 140 L8 275 302
12 1 12 140 263 292
13 239 138 139 271 305
14 136 135 137 269 260
15 130 131 128 260 260
X 146 148 1047 281 290

S.D. 7.1 8 8 13 16,4
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COOP. ENG. TEST 24 SCHOOL AND COLL. APT. TEST
Total Exp. Read. Verbal Quant.

T§i§5e§§ 156 159 152 | 283 289
2 186 149 162 292 278

3 156 154 157 294 305

L 185 18y 156 277 294

5 18, 152 188 28], 311

6 153 153 153 29l 283

7 151 145 156 28} 308

8 151 147 15) 292 276

9 150 143 154 296 31

10 148 147 148 266 288

11 147 146 17 2?9 278

12 16 Ll 147 - 287 296

13 4y 142 145 273 297

1 12 12 142 273 288

15 140 139 141 273 291

16 136 138 137 251 270

X 19 147 150 281 292

S.D. 6.1 6.2 6.8 2.1 13



63
APPENDIX B
RAW SCORES ON POST-TEST COCVERATIVE ENGLISH
TESTS FORM 2C AND SCHOOL AND
COLLEGE APTITUDE THESTS

COOP. ENG. TEST 2C SCHOOL AND COLL. APT. THEST
Total Exp. Resad. Verbal Quant,
Writers |
Sub. #lj 187 186 158 302 281,
S w1l 137 s 271 258
6- 147 11 156 28, 281,
8 14l LT 140 266 272
9 150  1h6 153 269 286
10 149 149 1,8 277 268
11 153 152 15} 287 28l
12 149 151 146 261 2147
£ 19 17 150 280 275

S.D. 6 6.1 6.1 11.5 15
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COOP. ENG. TEST 2C  SCHOOL AND COLL. APT. TEST
Total Exp. Read, Verbal Guant.
Sgﬁﬁ?egi 160 158 161 295 311
3 151 147 155 293 294
5 158 160 156 283 299
7 155 151 158 302 292
8 15l 156 151 No tests on record

9. sk 153 18) 290 310
10 152 152 152 287 281
13 153 155 150 275 302
12 146 142 150 263 292
13 14 141 16 271 305
15 132 130 134 260 260
X 151 149 151 282 298

Swdde Taf 8.9 T2 13.6 15.2



Thinkers
Sub. #1

10
12
13
1L
15
16

pe

S.De

COOF. ENG.
Total bxp.
153 156
151 150
158 158
155 154
156 154
154 152
151 151
19 148
149  1hLé
143 146
143 143
151 150
4.9 4.3

APPENDIX B PAGE 3

TEST 2C
Read.,
149
152
160
156
157
155
151
149
152
110
12

151
6

65

SCHOCL AND COLL. APT. TEST

Verbal

283
277
281
291
292
266
287
273
273
273
251

277
12.4

Quant.

289
294
311
283
276
288
296
297
288
291
270

289
10.9




APPENDIX C
COOPERATIVE LENGLISH TESY FORMS 24 and 2C

TOTAL SCORES, GAINS AND LOSSES

COOPERATIVE BNGLISH TESY

24 2C bir,
Writers '
Sub. #4 151 157 6
5 150 141 =9
6 148 1h7 -1
8 146 1hih -2
9 m 150 6
10 1k 149 5
11 13 153 10
12 141 19 8
“Fan. 1 | 156 1603 b
3 151 181 0
6 150 1563t 8
7 149 155 6
8 148 154 -6
9 146 154 =10
10 156 152 6
11 ’ 1lh 153 1}
12 11 16 g
13 139 T g
15 130 132 2

# Qualified for Enpglish 14,
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COOPERATIVE ENGLISH 1EST

24 2C Dif.
Thinkers
Sub. #1 156 153 3
L 159 151 -l
5 154 1583 L
6 153 155 2
8 151 156 g
10 14,8 150 6
11 147 151 L
13 Ll 149 5
1l 142 149 7
15 ' 110 143 3
17

16 136 143

# Qualified for inglish 1A.



APPENDIX D
RAW SCORES ON ENGLISH 2600, FIRST, MID-TLRM

AND FINAL TESTS

Writers First Mid-term Final
Sub. #2 61 " .
L Th 88 85

5 82 68 88

6 96 77 92

7 95 . -

8 100 88 88

9 87 87 95

10 79 73 -

11 98 91 83

12 88 70 83

13 L7 . - -

1l 72 - -

15 66 89 83

N=13 N=9 N=

~1

80 81 88



Speakers
Sub. #1

L D = O W

10
11
12
13
1y
15

|

First
95

9l
78
72
85
88
83
5k
70
75
96
72

73

N=13

79

APPENDIX D PAGE 2
Mid~term
88
89
78
80
87
92
L8
69
79
17

57

N=11
80

69

Final

77

91
82

85
70
80

97
88

62

N=10
81
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Sub. #1

0 (oo JENNEN | o~ vl oW n

i e el ™ T S Ry S S
oMl W N O

First
87

77
100
95
100
9l
9L
66
95
93
87
95

83,
86

81
79

APFENDIX D PAGE 3

Mid-term

oL
100
100
90

73
60

96

7
7
9
87
76

N=12
87

Final

98
97
96
91

97

87

51
88

90

70
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