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The problem of this study is to compare the effec-

tiveness of two methods of teaching beginning typewriting

in the community college. The two methods are an audio-

tutorial approach and the traditional textbook approach.

Groups taught by the contrasting methods of instruction

were compared on the basis of their production performance

and their straight-copy skills after thirty-six class

periods of instruction. A comparison was also made of

the attrition rate of the two groups.

The population for the study consisted of 192 begin-

ning typewriting students in three community colleges in

Dallas, Texas. Nine intact classes conducted by three

teachers participated in the experiment; five classes

consisting of 99 students made up the audio-tutorial

group, and four classes consisting of 93 students made

up the traditional group. A comparison of the two groups

revealed no significant differences in initial stroking

ability, sex ratio, and time of classes, three factors

which could affect the dependent variables of the study.
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Students in the audio-tutorial group proceeded through

the activities of each lesson at their own rates through-

out the course with no group instruction. An experienced

teacher was present in the classroom for individual guidance

and assistance. The typewriting instruction was administered

by means of video tape, listening stations, audio cassette

players, printed matter, and films.

Students in the control group proceeded through each

lesson by receiving group instruction on the concepts of

the lesson and by performing the daily assignments made by

the teacher. The students used identical textbooks, and

the teacher used the lesson plans and teaching suggestions

outlined in the typewriting textbook and the teacher's

manual. Group instruction included lectures, demonstrations,

and discussions. Difficulties which arose in class were

handled on a large-group, small-group, or individual basis

according to the teacher's discretion.

At the conclusion of the study, all students in both

groups were tested by straight-copy tests and three types

of production tests: a test on business letters, a test

on manuscripts, and a test on tabulations. Gross words a

minute and total errors were used for comparing the skill

achieved by the students in the two groups.

To compare the typewriting performance of the two

groups, t-tests were computed to determine the statistical
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significance of the difference between the means of the two

groups on each of the selected factors of typewriting per-

formance: straight-copy accuracy, straight-copy speed,

production speed, and production accuracy. Chi square was

used to test the significance of the difference between the

attrition rate of the two groups.

The statistical comparison of the straight-copy speed

scores and straight-copy accuracy scores of the two groups

revealed that the two groups were not significantly different

on either of these two variables. The statistical analysis

of the production speed performance and production accuracy

performance revealed that there was no significant difference

in the effectiveness of the audio-tutorial approach and the

traditional approach in teaching production typewriting to

post-secondary students. Analysis of the data indicated that

the control group had a significantly smaller attrition rate

than did the subjects in the experimental group.

In this study those subjects taught by the audio-tutorial

method developed typing skill and accuracy commensurate with

those students taught by the traditional method. However,

the attrition rate of those students in the audio-tutorial

group was significantly greater than the attrition rate of

the students in the traditional group.
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CHAPTER I

INTRODUCTION

Typewriting is writing by machine. Legible adult

longhand is written at a rate of about one hundred

letters a minute. Ordinary typewriting rates are

about three times that fast and range up to more than

seven times as fast as ordinary longhand. The feature

of speed plus the perfect uniformity of characters and,

therefore, the easy legibility of typescript explains

why the typewriter has become one of the primary means

of making written records.

Enrollment in typewriting classes has risen steadily

during the last sixty years. According to a survey made

by the United States Office of Education in 1913, about

one in every eight high school students was enrolled in

typewriting classes, contrasted to over one in every

four high school students in 1969. Typewriting is fast

becoming an essential tool of communication for all

persons.1

The level of instruction in typewriting is changing.

The teaching of typewriting was once exclusively the province

1 "Typewriting," Encyclopedia of Educational Research,
4th ed., pp. 106-108.
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of the private business college and then became a popular

course in the secondary school. Instruction has now spread

upward into community colleges, universities, and adult re-

training centers.

The changes in typewriting are not only in terms of

academic level and growth but also in instruction methods.

Teaching methods are being influenced by such factors as

programmed instruction, computer modular scheduling, and

special training machines. The large and expanding market

for instruction in typewriting and the experimental teaching

developments make it important for research findings to bear

on the continuous improvement of typewriting instruction.

Statement of the Problem

The problem of this study was to make a comparison of

two approaches to the teaching of beginning typewriting in

the community college. One of these methods was the tradi-

tional lecture-laboratory approach and the other was an

audio-tutorial method.

Purposes of the Study

The purpose of this study was to ascertain if there is

a difference in the achievement of speed and accuracy of

students taught by an audio-tutorial method with students

taught by the traditional approach in beginning typewriting

on the community college level. The attrition rate of the

students being taught by the two methods was compared.
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Hypotheses

To carry out the purposes of this study, the following

hypotheses were formulated.

1. Students enrolled in audio-tutorial typewriting

(herein after called the experimental group) will show

significantly greater achievement in straight-copy speed

than will students enrolled in the traditional classes

(herein after called the control group) after completing

thirty-six class periods.

2. Students enrolled in the experimental group will

show significantly greater achievement in straight-copy

accuracy than students enrolled in the control group after

completing thirty-six class periods.

3. Students enrolled in the experimental group will

show significantly greater achievement in production speed

than students enrolled in the control group after completing

thirty-six class periods.

4. Students enrolled in the experimental group will

show significantly greater achievement in production accu-

racy than students enrolled in the control group after

completing thirty-six class periods.

5. Students enrolled in the experimental group will

have a significantly lower attrition rate than students

enrolled in the control group.
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Background and Significance
of the Study

Increased use of local, state, and federal funds for

education has attracted the unprecedented attention of

society and stimulated a demand that educational agencies

be held accountable for the manner in which funds are

expended. Legislators, school board members, and other

citizens insist that educators justify the use of funds by

providing valid estimates of the costs versus the benefits

of the programs for which funds are requested. Consequently,

effort is being exerted by educators to initiate curricular

innovations which would make more efficient and economical

use of pupil time, teacher talent, and instructional facili-

2
ties.

Educators in business education are faced with many

problems in providing quality education for students of

typewriting. In the classrooms of today, the student's

attention may be distracted by the complex problems of his

world. The educational systems must provide the motivation

and the methods whereby the student can learn to fit himself

properly into society. This must be accomplished for each

student according to his special abilities and his own

learning pace.

2William Seldon, "Pressures for Change in a New Decade,"
The Journal of Business Education, XLIX, (October, 1971),

24~~2.
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Experts in education have suggested many ways to better

the methods of typewriting instruction. Among these methods

mentioned is the use of audio and visual materials. Lloyd

predicts that before the end of the century the typewriting

student will work alone in a carrel as he progresses through

a course of programmed instruction. The carrel will contain

an automated typewriter on which it will be impossible to

make an error, recording equipment, speed-setting pacers,

and computer-assisted diagnostic instruments. Lloyd also

predicts that the teacher will be freed from the traditional

classroom to supervise the individualized instruction while

operating the equipment from the perspective of his analysis

of the learner's needs, knowledge, and capacity.3

The audio-tutorial system devised by Postlethwait at

Purdue University in 1961 has the advantage of placing the

burden of learning on the student. Coupled with this empha-

sis on learning, rather than teaching, is the provision for

the motivation of the student by face to face contact with

the instructor in a tutorial relationship. This facet

of the program removes many of the objections to pro-

grammed instruction that have been voiced in the past.

Postlethwait states the advantage of the audio-tutorial

system of teaching as follows:

3Allen Lloyd, "Typewriting Futures," Business Education
World, XLVIII (February, 1968), 9-24.
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More students can reach a higher level of
achievement under the audio-tutorial system. Stu-
dents' attitudes are considerably improved, van-
dalism is reduced, and at least one-third more
information can be presented in an equivalent
length of time. The students are able to do more
sophisticated experiments and, according to feed-
back, limited though i is, the retention span is
considerably extended.

The significance of this study is suggested in the quote

by Postlethwait above. If the system can be shown by ob-

jective evaluation to significantly improve the achievement

of the student of typewriting, and if thirty per cent more

material can be presented in the same time span, then the

system can possibly be used in other areas of business edu-

cation and on other than the college level.

There are other teachers of typewriting who feel that

the audio-tutorial system is lacking in that it does not

allow the teacher to give the control needed for a student

to best learn to typewrite efficiently. They maintain that

for learning to take place most efficiently and effectively,

the learning process must be controlled. The teacher's

function is to exercise control over the student's inter-

action with his environment in such a way as to foster

the acquisition of specific knowledges or skills. The

role of the teacher is one of controlling the learning

process by stimulating and guiding the cognitive activity

4S. N. Postlethwait, et. al., An Integrated Experience
Approach to Learning (Burgess, Minnesota, 1964), p. 64.
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of each student. It is believed by some typewriting experts

that greater gains in learning will result directly from the

effects of structuring the learning situation so that the

students are mentally engaged in learning activities and

also to the extent that instructional guidance is provided

precisely when and where it is required.5

Russon states that learning is essentially the process

of discovering a technique. In typewriting this is a matter

of discovering the proper path to a key or the proper appli-

cation of a basic skill in solving a problem. The forma-

tion of correct habits is the goal in developing basic skill

in typewriting. Habits are routine ways of responding to

a stimulation, but they are not usually formed by routine

repetition. They are formed by discovering the correct

ways of responding which at least are satisfactory and

successful at the moment, but which may be perfected later.

It is, therefore, the function of the teacher and the

textbook to lead the student into ways of discovering

and developing correct techniques; and the student cannot

be left alone to develop his own accidental learning. The

teacher must constantly guide the students through each

new technique or procedure.

The learner cannot provide his own model in typewriting

nor can he analyze his own performance. These are the jobs

5William E. Gibbs, "The Teacher and Programmed Learning,"
The Balance Sheet, XLVIII (May, 1967), 403.
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of the instructor. The instructor must provide verbal

guidance in order to speed up the learning process on the

part of the student. 6

Woodruff emphasizes the importance of teacher direction

in typewriting in his statement that the greatest contri-

butions that a teacher can make to learning sensory-motor

skills are through the ability of the teacher to demon-

strate good form to the student and to furnish an analysis

of the learner's performance.7

Systems for the teaching of typewriting by the audio-

tutorial method have been utilized in several of the com-

munity colleges of Texas. Curricular innovations must be

tested under the critical eye of research to avoid perpet-

uating a method which makes no significant contribution to

meeting the needs of youth or adults. When it is obvious

that current practices cannot be justified and innovations

show potential for solving curricular problems, business

educators must change their programs. This attitude toward

research is essential to the achievement of a significant

rate of progress in meeting educational needs. 8

6S. L. Russon, The Psychology of Teaching Typewriting
(Englewood Cliffs, New Jersey, 1960 Tpp.571 .

7Asahel D. Woodruff, The Psychology of Teaching
(New York, 1951), pp. 255-3T

8Leonard J. West, Implications of Research for _yxpTe-
writing, Delta Epsilon ResearchBulletiT.Y wilderr,
Colordo), 1962.
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The Research Project Committee of Delta Pi Epsilon

identifies many areas of business education in which research

is needed. One specific study suggested by this committee

is a comparison of an audio-tutorial method of teaching

typewriting with the traditional method of teaching type-

writing.9

Innovative methods of teaching typewriting were initi-

ated into the curricula of the community colleges of Dallas,

Texas, during the last three years. After utilizing the

audio-tutorial system for two years, the instructors sug-

gested there was a need for evaluation of achievement in

these classes in comparison with progress achieved in the

traditional typewriting classes.

An examination of the literature indicated there are

no studies completed or under way that would provide infor-

mation as to the validity of audio-tutorial instruction of

beginning typewriting on the community college level.

Delimitations

1. The study investigated only the effects of the

audio-tutorial approach on production accuracy and speed,

speed and accuracy on straight copy, and attrition rates

as compared to the effects of the traditional approach

on the same variables.

9Research Projects Committee of Delta Pi Epsilon, Needed

Research in Business Education, Delta Pi Epsilon Bulletin

No. 3 (Boulder, Colorado), 1972.
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2. The students selected for this study were enrolled

for beginning typewriting at the community college level.

Definitions

1. Traditional typewriting instruction is a textbook-

oriented approach to teaching typewriting in which lessons

are presented directly to the class by the teacher. Some

use may be made of the overhead projector, tape recorder,

and other audio-visual aids. Classes meet approximately

fifty minutes per day, three days per week. Each class is

staffed by one instructor.

2. Audio-tutorial typewriting instruction is an

instructional approach which emphasizes individual progress

of the student. All teaching is done by prepared video

tapes, audio tapes, films, semi-programmed instructional

materials, and individual assistance by the instructor.

Classes meet approximately fifty minutes per day, three

days per week.

Organization of Chapters

This study is presented in five chapters. Each chap-

ter is a unit containing information concerning the develop-

ment and findings of the study.

Chapter I introduces the problem, the purposes of the

study, hypotheses, delimitations, definitions of selected

terms, and the organization of the study.



11

Chapter II is a review of the literature directly re-

lating to the study.

Chapter III reports the procedures used in obtaining

and analyzing the data utilized in this study.

Chapter IV reports the findings from the straight-

copy and production tests and the attrition rate of the

experimental and of the control groups in the study.

Chapter V includes the summary, observations, con-

clusions, and recommendations based upon the findings

presented in Chapter IV.



CHAPTER II

REVIEW OF RELATED LITERATURE

The review of literature has been arranged in the

following sequence, which is directly related to the devel-

opment of the problem of this study:

1. Psychological Concepts of Typewriting Skill

Development

2. Stimulus Devices Used for Typewriting

3. Implications for Business Education

4. Audio-Tutorial Instruction

5. Related Studies.

Psychological Concepts of Typewriting
Skill Development

Typewriting is categorized as a motor skill involving

neuromuscular activity used in the operation of typewriting

equipment. Douglas, Blanford, and Anderson emphasize this

point in the statement: "Every typing teacher needs a

thorough understanding of the fundamental principles of

motor-skill learning." Teachers of typewriting should

understand the nature of motor skills. Singer defines

1Lloyd V. Douglas, James T. Blanford, and Ruth I.

Anderson, Teaching Business Subjects (New Jersey, 1973),
p. 99.

12
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motor skill as "muscular movement or motion of the body re-

quired for the successful execution of a desired act."2

Typewriting involves both sensory-motor skill and per-

ceptual-motor skill. Basic typewriting, such as the skill

involved in straight-copy typing, is a sensory-motor skill.

When this basic skill is applied to problems beyond the

simple typing of sentences, it becomes a perceptual-motor

skill and requires some understanding and thinking.3

Psychologists agree that a motor skill is learned

through perception of a stimulus. Singer states that

various processes interact, e. g., cognitive, perceptual-

motor, and sensory-motor, in order that the act may be

integrated, meaningful and successful.
4 Typewriting al-

ways consists of making responses to situations. Some-

times these responses are overt actions that are directly

observable, like striking the keys. Other responses may

be thought processes or other internal activity which are

not open to direct observation by others. The element

that sets the occasion for a response is called a stimulus.5

2 Robert N. Singer, Motor Learning and Human Performance

(New York, 1968), p. 6.

3Asahel D. Woodruff, The Psychology ofTeaching (New

York, 1969), p. 33.

4Singer, pp. 52-53.

5Leonard J. West, Acquisitionf fTypewriting Skills
(New York, 1969), p. 33.
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Typewriting motor skill develops through the learner's

discrimination of essential stimuli and through his perception

of the consequences of trial-and-error responses. Thorndike

was perhaps the first to demonstrate scientifically that be-

havior is shaped by its consequences.6 The learner must

learn what to do, how to do it, and what to expect in feed-

back from his actions. Mastery of simpler processes and

their integration into more complex combinations occur

simultaneously. Initial typewriting responses exhibit ex-

treme variability in such characteristics as distance, rate,

and form; and selective reinforcement must be applied to

successive improvements in the direction of proficiency.?

An examination of the literature reveals some inter-

esting comments directed toward the control of stimuli in

typewriting classes. Book, in discussing the control and

use of varied stimuli, observes that when stimuli coming

from different sense departments are combined and brought

to bear on a learner, these stimuli may be extremely ad-

vantageous in aiding certain steps in the learning process.8

Pieron identifies five modalities of sensory attention,

which are: looking, listening, touching, smelling, and

6E. L. Thorndike, et. al., The Fundamentals ofLearning
(New York, 1932), p. 34.

7William Frederick Book, The Psychology of Skill (New
York, 1925), p. 257.

8 lbid., p. 47.
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testing.9 Only two of these sources of stimuli can be prac-

tically controlled by the typewriting instructor, the sense

of sight and the sense of hearing. Identification of essen-

tial stimuli in the classroom is a function of the ease with

which the teacher can provide cue stimuli and reinforcement

stimuli. The teacher can manipulate cue stimuli and rein-

forcement stimuli with instruction based on explanation,

demonstration, and reinforcement of learner responses.

In a discussion of instructional methodology Thorndike

states: "...the best teacher used books and appliances as

well as his own insight, sympathy, and magnetism."1l This

endorsement of appliances received special impetus in the

late 1950's, 1960's, and into the 1970's.

Steward and Love observethat, since Russia orbited

Sputnik, the American nation has developed a powerful sense

of urgency in regard to improvement of the public educa-

tional system. This urgency developed the need for innova-

tion in education media and techniques. One of the products

of this innovation was a new curriculum in typewriting

composed of individualized instructional modes and multimedia.11

9Henri Pieron, The Sensations (London, 1952), p. 17.

1 0 Edward L. Thorndike, Education (New York, 1912), p. 43.

11 Judith R. Steward and W. A. Love, "Teaching Response
to Teaching and Individualized Instruction," Education
Technology, X (February, 1970), 56-61.
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The multimedia approach to education is endorsed by

McIntyre as being of great benefit to education by extending

the effectiveness of the superior teacher. The new media

instruction has been systematically structured, revised, and

improved in light of measured student achievement 
toward

agreed-upon goals. The new devices aid the teacher in di-

verting his time from lecture, from demonstration, and from

drill into instruction requiring the interaction of both in-

structor and student. The teacher, through the use of the

new media, enriches the educational experiences of the stu-

dent.12

The typing instructor has devised learning systems and

programs to individualize instruction based largely on the

use of teaching machines, multi-channel tape, record trans-

cription equipment, and computers.13 Leaders in education

technology suggest that soon to be developed will be an

automatic classroom, which will be equipped with automation

projection and television systems, teaching machines,

computer hookups, and other devices capable of handling

mass, small-group or individual needs. Various stimulus

12C. J. McIntyre, "Impact of New Media on College In-

struction," Journal of Higher Education, XXXIV (February,
1963), pp. 85-9T.

135. J. Wanous, "Preparation and Retraining of Business

Teachers for Change," National Business Education Yearbook,

No. 4 (Washington, D. C., 1966), pp. 2 22
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devices are being incorporated into the media of typewriting

instruction.14

Stimulus Devices Used for Typewriting

Materials and stimulus devices used in typewriting

include items that are primarily audio, others that are pri-

marily visual, and a combination of the two. A search of

the literature of business education indicates that those

stimulus devices used in the teaching of typewriting may

be classified into broad groups as follows: television,

films and filmstrips, pacers, teaching machines, and pro-

grammed instruction.

Televis ion

Educational television is very important in our educa-

tional system. It may take the form of either closed-circuit

or open-circuit television. Closed-circuit television is a

system with the program being available only to television

sets which are directly wired into the coaxial cable that

carries the television signal. Open-circuit educational

television programs are all telecast exactly like commercial

television. Open-circuit educational television is usually

sponsored by a school board, college, or a service organi-

zation.

1 4 Fred S. Cook and Robert E. Wiper, "New Media for
Teaching Typewriting," National Business Education Yearbook,
No. 4 (Washington, D. C., 19), pp. 7-
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Pasewark conducted a study at Michigan State University

in 1954 to determine the effect of television on typewriting

students as compared to typewriting students being taught

by the traditional method. Those students receiving telecast

instruction typed significantly faster on a timed writing

test.15

Russon and Wanous state that despite the encouraging

results of studies which compare television instruction with

traditional instruction, there is evidence that little is

being done in the area of televised typewriting instruction.
16

Films and Filmstrips

Films and filmstrips are widely used in the teaching

of typewriting. Sanderson reported that by 1960, over 160

major film companies, universities, and educational organi-

zations were producing or distributing instructional films.
17

Educational films and filmstrips have become excellent

techniques for teaching typewriting when wisely used to make

the learning situation realistic. Professionals can be used

15William R. Pasewark, "The Effectiveness of Television

as a Medium of Learning Typewriting," unpublished doctoral

dissertation, School of Business, New York University, New
York City, New York, 1956, p. 97.

16 Allien R. Russon, Philosophy and Psychology of

Teaching Typewriting (Cincnati, OHiO,~l )p.280.

1 7 Richard A. Sanderson, "The Motion Picture: Communi-
cation Channel for Information, Concepts, Skills, Attitudes,"
Instructional Process and Media Innovation (New York, 1968),
p. 344.
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to demonstrate correct typewriting techniques and desirable

work habits can be stressed.

Tonne, in discussing the value of films and filmstrips,

noted: "...we need to make use of all the senses in all

combinations in order to achieve maximum learning."18

Saettler summarized the value of motion pictures in his

statement: "In regard to the instructional value of films,

many studies have shown without question the potential of

well-done film material as an aid to learning."19

Pacers

Pacers are devices which force the typist to read and

work more rapidly than he would read and work under normal

conditions. Some of the visual pacing devices now in use

are the Tachistoscope, Skill Builder, Strong Pacer, and

the Diatype. The Tachistoscope is a device which throws

images on a screen for extremely short time intervals to

speed up quickness of perception on the part of the typist.

Winger concluded after completing his research that

Tachistoscope-trained students were able to type letter

18Herbert A. Tonne, "An Overview of the New Medium,"
National Business Education Yearbook, No. 3 (Washington,
D. C.,19b5),.9.

19Paul Saettler, A History of Instructional Technology
(New York, 1968), p. 7.
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combinations within words more rapidly and with a more natu-

ral rhythm than were the members of the control group.20

The Skill Builder projects typewriting copy at a pre-

determined, continuous, rhythmic pace, and can be set from

10 to 110 words per minute. A recent study by Erickson and

Gratt indicated that there was no significance statistically

between a group of typists using the Skill Builder and a

group of typists without the Skill Builder. However, con-

centration and motivation seemed to be improved in the group

using the Skill Builder.21

The Strong Pacer provides individualized pacing because

each student has a pacer at his desk. Typewriting copy is

projected on a small screen situated on the student's desk.

Tranquill conducted a study which indicated that individu-

alized pacing contributed to the improvement of speed and

accuracy of high school typists on tests of straight copy,

numbers, and surnames. 2 2

2 0 Fred E. Winger, "The Determination of the Significance
of Tachistoscope Training in Word Perception as Applied to
Beginning Typewriting Instruction," National Business Educa-
tion Quarterly (March, 1951), p. 25.

21L. W. Erickson and Donna Gratt, "The Values of a
Visual Pacing Device in Developing Typewriting Skill,"

unpublished study.

22Cecil J. Tranquill, "The Effectiveness of Individ-
ualized Pacing in Improving Typewriting Speed and Accuracy,"
Journal of Business Education, XLIII (October, 1967),
5. 31.
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The Diatype is a power-driven device used as an aid

in diagnosing students' typewriting difficulties and as a

pacing instrument. Its function is to identify the kinds

of machine manipulations that reduce the speed of individual

students; and after the student has identified those tech-

niques which require attention, remedial drills are given

at the individual student's speed or level of fluency.

Under the experimental conditions of the Shell study, the

use of the Diatype was found to be an effective means of

developing greater speed in beginning typewriting but failed

to establish any effectiveness as a means of developing

greater accuracy in beginning typewriting.23

Teaching Machines

Teaching machines are considered to be automated in-

structional methods which include any means, devices or

materials, whereby teaching or tutoring functions are pro-

vided wholly or partially automated sequences of instruc-

tion that are completely prepared in advance of use. They

are purported to be capable of giving instruction effec-

tively when presented with minimal direct participation by

a teacher. The degree of automation may be conceived to

vary from slight to complete, being inverse to the extent

to which the actions of a teacher, a monitor, or the

23Walter Shell, "The Diatype: A New Instructional De-
vice in Typewriting," Journal of Business Education, XLIII
(November, 1967), pp. 58-60.
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student himself are required to govern the sequence of in-

struction or to record or score student behavior.24

Teaching machines may be simple devices which are me-

chanically operated requiring the person to write his

answer with a pencil. The more sophisticated teaching

machines are "tied" to a computer and have audio or mechan-

ical interrogator units. These interrogator units are

used by the student to communicate with the computer. The

computer is capable of performing many branches to alternate

procedures and is even capable of maintaining permanent

records on each student so that the teacher can discover

exactly which questions the student missed, how many he

missed, and how the class is doing as a group on any partic-

ular program. 2 5

Typewriting electronic laboratories equip each student

with his own selector and volume control, which permit him

to tune in on the particular channel needed for practice

and to individually adjust the program and the volume to

fit his specific needs. Individual headsets permit students

to work in adjacent carrels without interfering with others.26

24 Eugene Galanter, Automatic Teaching' The State of the
Art (New York, 1962), pp. 7T54.

2 5 Charles I. Foltz, The World of Teaching Machines
(Washington, D. C., 1961),pp. 4.

26Lloyd V. Douglas, James T. Blanford, and Ruth I.
Anderson, Teaching Business Subjects (Englewood Cliffs,
New Jersey, 1973), pp. 68-69.
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Programmed Instruction

Programmed instruction refers to the teaching-learning

technique that involves programmed learning materials pre-

sented in very small units of progressively increasing

difficulty. Instruction may be in the form of a specially

prepared textbook or a complete computer-controlled presen-

tation. Electronic typewriting instruction may include the

automatic control and use of such equipment as film projec-

tors, slide projectors, tape recorders, video-tape projec-

tors and other equipment all interwoven and automatically

presented in proper sequence with appropriate explanations.

Fleig indicates that the emergence of programmed in-

struction is having a profound effect upon education. He

reports that it seems to have equal effectiveness for all

students, regardless of ability levels.27 Huffman indi-

cates that experimental psychologists believe that program-

med instruction provides a powerful tool to serve educa-

tional purposes. He stated that the use of programmed

instruction will aid in solving many of the educational

problems of the world today.28

Some advantages of programmed instruction are listed

by Kinder as providing reinforcement of learning for the

27Robert G. Fleig, "How to Develop a Unit Using Pro-
grammed Instruction," Business Education World, XLVI (June,
1965), p. 19.

28Harry Huffman, "Programmed Instruction in Business
Education," National Business Education Yearbook, No. 2
(Washington, D. C., 1964), p. 73.
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student, permitting the learner to proceed at his own pace,

and informing the student of the correctness of his response

at every step.29 All of these are essential in the develop-

ment of typewriting skills. Marguiles states that: "Most

subjects in business education can be programmed and pro-

grammed effectively." 3 0

Implications for Business Education

Each of the stimulus devices discussed thus far in this

study has received much attention as individual units accord-

ing to an examination of the literature. However, a broader

view has been taken by educators concerning the use of these

stimulus devices. Cook and Wiper stress this as they write:

The educational value of multi-sensory materials
and devices has been concretely demonstrated through
numerous research programs. No one device has been
proven superior to all other media. Further, few ad-
herents for these materials have suggested they will
completely replace the classroom teacher. In fact,
those who have used these devices in an educational
setting have emphasized they are only tools. These
tools must be used according to a plan to insure
optimum learning.

Haga stresses the importance of creative use of new

audiovisual materials and equipment in typewriting instruction

2 9 James S. Kinder, Using Audio-Visual Materials in Edu-
cation (New York, 1965), pp. 13-55.

30 Stuart Marguiles, "Another Look at Programmed Instruc-
tion in Business Education," American Business Education,
XVIII (May, 1962), p. 234.

3 1 Fred S. Cook and Robert E. Wiper, "New Media for
Teaching Typewriting," National Business Education Yearbook,
No. 3 (Washington D. C.,7T95, p. 87.
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in the future. He recommends carrels equipped with tape

recorders, slides, filmstrips, motion pictures, and multi-

media installations. He suggests that the role of the

teacher would be that of electronically controlling the

operation of this equipment from a control center.
32

Educators have responded to the visions of business educa-

tion leaders by combining the use of stimulus devices into

audio-tutorial typewriting laboratories.

Audio-Tutorial Instruction

Postlethwait developed the audio-tutorial method of

instruction in 1961 for use in freshman botany classes at

Purdue University. It began as a supplement to the lecture.

Its purpose was to provide aid to the student who pos-

sessed a poor background in botany. The lectures were

taped and the tapes were placed in the library. These

tapes were easily accessible to all students. Later the

tapes were correlated with graphs and pictures, and the

students were directed to examine these aids as they

followed the discussions on the tapes. The students were

then asked to bring their laboratory book to the study

sessions and use this book as another learning aid.

Postlethwait discovered that the students with a strong

background in botany were listening to the tapes and then

3 2 Enoch J. Haga, "Automation and You," The Journal of

Business Education, XLI (March, 1966), p. 25T7
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not attending the conventional lecture class. This discovery

resulted in a pilot program during the second semester of

the 1961-62 school year. The pilot study revealed that the

achievement of students in the audio-tutorial program was

just as effective as the achievement 
of students in the

conventional lecture-laboratory course. As a result of this

study the freshman botany course at Purdue was 
completely

automated.33

Many audio-tutorial programs have 
been established since

the first program at Purdue University. Postlethwait notes

that the expenditure in higher education for audio-visual

instruction had already surpassed $40 billion with a large

portion of this money going to the carrel-type 
of instruc-

tion. Audio-Tutorial Systems, one of many companies, by

1969 had placed more than 6,000 multi-media carrels 
into

one hundred and seventy-five colleges and universities.

Many more carrels had also been designed and 
produced by

individual colleges. The phenomenal acceptance and growth

of audio-tutorial instruction makes it impossible to accur-

ately count the number of schools that now use 
the system.34

Audio-tutorial instruction is based upon the use of

motion pictures, slides, teaching machines, filmstrips,

33. N. Postlethwait, J. Novak, H. T. Murray, Jr., The

Audio-Tutorial Approach to Learning (Minnesota, 1964), p7-18.

345. N. Postlethwait, "Systems Approach to Botany,"

Audiovisual Instruction, VIII (April, 1963), pp. 243-244.
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audio-tapes, and other media. Syrocki, Thomas, and Fairchild

described the audio-tutorial approach as being a multi-

sensory and a multi-faceted approach to teaching. This

approach emphasizes individual learning that is under close

supervision of the faculty. The audio-tutorial approach

integrates materials, tools, machines, and processes. The

use of multi-media such as film loops, motion pictures,

closed circuit television, video-taped events, filmstrips,

and tape recorders are important tools that are necessary

for a good audio-tutorial program.35 This multi-media

approach, coupled with self-evaluating techniques, should

supplement faculty-student interactions.

Kenneke writes that audio-tutorial instruction will help

the instructor to evaluate present instructional packages

in terms of course objectives, content, and test items. It

will also allow the instructor to devote more time to crea-

tive organization and learning analysis of instructional

activities. The use of audio-tutorial instruction will allow

the instructor more time to work directly with individual

students, or groups of students, with creative projects.

Audio-tutorial instruction will allow the instructor to make

35B. J. Syrocki, C. S. Thomas, and G. C. Fairchild, "The
Audio-Video Tutorial Program," American Biology Teacher,
XXXI (February, 1969), pp. 10-1-2.
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critical evaluations of individual student progress in terms

of valid teaching purposes.36

Postlethwait finds that the audio-tutorial method of

instruction has several advantages over the conventional

approach to instruction. These advantages are:

1. Emphasis is placed upon the student learning
the material rather than upon the leader.

2. The student can control his own rate of
learning based upon his own ability. He is also
able to recover the areas that are difficult for
him.

3. The better students need not be bored by
repeating information that is already theirs. They
can therefore work on activities that are new and
challenging to them. They are then using their time
more effectively.

4. The student can select his own time to
study. He is then more mentally alert and ready
to learn.

5. The tapes demand attention and thus mini-
mize the distractions that are a detriment to
learning.

6. Students can receive more individual at-
tention from the instructional staff on duty.

7. Scheduling problems are simplified. The
student can come into the learning center and study
when time is available to him. He can then dis-
tribute prime time hours on schedule courses that
he must take.

8. More students are accommodated in less
laboratory space with less staff.

9. Make-up labs and review sessions are
accommodated with a minimum amount of effort.

36L. J. Kenneke, "Audio-Tutorial Techniques: Implications

for Occupational Education," Industrial Arts and Vocational
Education, LIX (May, 1970), pp. 2-28.
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10. The student feels more responsibility for 
his

learning.37

Woods and Northcott, in a study of the audio-tutorial

program at the University of Melbourne, 
identify eight other

advantages of the audio-tutorial system 
of education. These

advantages are:

1. The student may proceed at his own individual

pace.

2. Data may be explored in greater depth 
if the

student's interest is aroused.

3. Closer integration of audio and visual

material is achieved.

4. Visual and oral distractions of the students

are reduced, thus learning more readily occurs.

5. More student involvement in the learning

process is encouraged.

6. Prompt feedback to problem-solving experiences

is possible in the audio-tutorial program.

7. The scheduling is much more flexible.

8. The student may re-study and make-up programs.
38

Beckman, Janke, and Tanner state that for many years

the enrollment in schools of higher education has been grow-

ing. Even though learning has occurred in the large lecture

rooms, the educator must change and give the student 
the

individual instruction that will ensure that still 
more

learning will occur. Research indicates that the learning

375. N. Postlethwait, "Systems Approach to Botany,"

Audiovisual Instruction, VIII (April, 1963) pp. 243- 244.

3CS. Woods and P. H. Northcutt, "An Audiovisual

Innovation in Undergraduate Teaching, " Audiovisual Instruc-

gn XV (December, 1970), pp. 68-71.
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process is reinforced by the utilization of a variety of

different realistic and vicarious learning experiences.

These experiences may be made available to the student by

approaching education with a creative mind and by giving

to the students situations that will motivate and involve

them in the educational process. Beckman, Janke, and Tanner

emphasize that it is the "challenge to educators to provide

learning experiences which are expertly conceived, ingenu-

ously created, and logically sequenced" so as to give the

student the best education possible.
39

An examination of the literature indicates typewriting

teachers are experimenting with the usage of laboratories,

large-group typewriting classes, flexible and modular sche-

duling, programmed instruction, and audio-tutorial instruc-

tion. The effectiveness of these methods must be concluded

by experimental research. Much research is deemed necessary

in an effort to discover "what works--and how," 40 in the

implementation of innovative programs for students of type-

writing at all levels of instruction.

A review of related studies reveals that several research

studies have been completed which investigated usage of an

39Richard Beckman, Robert Janke, and Gilbert Tanner, "The
Utilizing of the Audio-Tutorial Approach," Journal of Geography,
LXVI (May, 1967), pp. 241-242.

40Peter Schrag, "Teachers College--John Dewey with a

Hard Nose," Saturday Review (December 16, 1967), p. 75.
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isolated technique or stimulus device. However, there seems

to be a conspicious dearth of research comparing traditional

methods of typewriting instruction with methods of type-

writing instruction using combinations of techniques and

stimulus devices.

Related Studies

An examination of previous research studies reveal a

number of studies comparing traditional instruction in type-

writing with various approaches of programmed instruction.

The review of these studies is organized as follows: (a)

traditional instruction versus programmed instruction,

(b) traditional instruction versus approaches involving

programmed materials as one variable, (c) structured versus

non-structured use of programmed materials, and (d) a

summary of the relationship between this study and the

related studies.

Traditional Instruction Versus

ProgrammedInstruction

Studies by Varnon, Kline, Warner, and Butler compared

the effectiveness of teaching typewriting by the traditional

method and programmed instruction. Varnon compared the

effectiveness of two methods of teaching problem typewriting

in the secondary school beginning typewriting course. The

two methods were a self-paced, programmed approach and a

teacher-directed, non-programmed approach. Ten intact
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classes conducted by three teachers were divided into two

groups. The experimental group of five classes was taught

by the programmed, self-paced approach and the control

group of five classes was taught by the teacher-directed,

non-programmed approach. The programmed group gained

significantly higher production speed rates than did the

non-programmed group. However, the non-programmed group

showed greater gains in production accuracy and straight

copy speed than did the programmed group. There was no

significant difference between the two groups in straight

copy accuracy.4 1

Kline conducted a classroom experiment in which one

group of beginning typewriting students was taught by the

traditional, teacher-directed approach and the other group

by a self-directed approach with the use of recorded pro-

grammed materials accompanied by a textbook. In addition

to speed tests and techniques tests, each student com-

pleted a questionnaire concerning his attitude and interests

relating to typewriting. The speed tests resulted in no

significant difference between the teacher-directed and

self-directed groups. The techniques test resulted in a

4 1 Mary Sue Varnon, "A Comparison of Self-Paced, Program-

med Instruction and Teacher-Directed, Non-Programmed Instruc-

tion in Problem Typewriting in the Beginning Secondary School

Course," unpublished doctoral dissertation, School of Business,
University of Missouri, St. Louis, Missouri, 1973.
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significant difference in favor of the teacher-directed

students. No significant difference was found in an analy-

sis of the attitudes and interests of the students as

reported on the questionnaire.42

In a 1967-68 study at Brigham Young University, Warner

investigated the effectiveness of programmed materials in

teaching problem typewriting to intermediate collegiate

typewriting students. Warner compared the achievement of

three groups taught for one semester by different methods

of instruction: (a) traditional, teacher-directed instruc-

tion, (b) teacher-directed instruction plus taped instruc-

tion, and (c) programmed instruction plus taped instruction.

The results of the study revealed that the three teaching

methods were equally effective in teaching production

typewriting to intermediate collegiate typewriting students.
43

Butler compared the effectiveness of a taped program

presenting basic tabulation with the effectiveness of a

traditional lecture-demonstration method of presenting

basic tabulation. From her seven-day study involving

42Geraldine Ann Broeren Kline, "An Analysis of the
Achievement and Attitudes to Middle-School Students in a
Self-Directed Typewriting Program Compared with Students
in a Teacher-Directed Program," unpublished doctoral dis-
seration, College of Business, University of Colorado,
Boulder, Colorado, 1971.

4 3 Sherman ElVon Warner, "An Experimental Study Utiliz-
ing Programmed Instruction Materials and Tape Recordings

in the Teaching of Intermediate Collegiate Typewriting,"
unpublished doctoral dissertation, College of Business,

Arizona State University, Tempe, Arizona, 1969.
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forty-six students in the first quarter of typewriting,

Butler found that students using the programmed tapes

made fewer form errors on the final test than did the

students taught by the traditional approach.
44

Traditional Instruction Versus Approaches with

Programmed Instruction as One Variable

Programmed materials were used as one of several vari-

ables in studies by Thoreson and Missling as they compared

traditional instruction and scheduling with other methods

of instruction. Thoreson compared the effectiveness of

large-group individualized multi-media instruction with

that of traditional instruction in first-year typewriting

in the secondary school. The experimental group was given

no group instruction, but were taught totally through video

and audio tapes, films, and semi-programmed instructional

materials. These students worked at their own rates

through the increasingly complex levels of production

assignments. The control group received instruction pre-

sented to the class by an instructor who used commonly

accepted typewriting instruction procedures. Thoreson

found that on straight-copy tests the experimental group

typed at a significantly higher gross rate than did the

control group, but the control group made significantly

4 4 Wilma Louise Butler, "Preparation and Evaluation of

Taped Programmed Materials for Teaching Basic Tabulation
to Beginning Typewriting Students," unpublished master s

thesis, Department of Business, University of Tennessee,
Knoxville, Tennessee, 1965.
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fewer errors. On the production tests, the experimental

group typed significantly faster and more accurately than

did the control group.45

Programmed materials were used in an experiment by

Missling to compare straight-copy skill and production

achievement of secondary students taught under a traditional

scheduling plan and students taught under three flexible

modular scheduling plans. Students in the modular-schedules

schools used programmed packets containing materials which

followed those in beginning typewriting textbooks. These

materials were supplemented by large-group and small-group

instruction and open labs. Students progressed through the

materials at their own rates and requested individually admin-

istered unit tests as they felt prepared. The final production

test was administered to all students in the experiment at

the same time. No significant difference was found between

the experimental and control groups in either speed or accuracy

on straight-copy timed writings.46

4 5 Laverne Dennis Thoreson, "An Experimental Study to
Determine the Validity of Individualized Large-Group Multi-
Media Instruction Compared with Traditional Instruction in
First-Year Typewriting," unpublished doctoral dissertation,
College of Business, University of North Dakota, Grand Forks,
North Dakota, 1971.

4 6 Lorraine Missling, "A Comparison of the Traditional
Plan to Three Selected Flexible Modular Plans in First-Semester
High School Typewriting with Straight-Copy Achievement and
Production Achievement as Criteria," unpublished doctoral dis-

sertation, College of Business, University of North Dakota,
Grand Forks, North Dakota, 1970.
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Structured Versus Non-Structured Use

_oProgrammed Materials

In 1971 Warner compared the results of using pro-

grammed instructional materials in production typewriting.

In his study both the control and experimental groups used

programmed production materials, but one group's use was

structured and the other group's use was non-structured.

Warner found no significant difference in the performance

of the structured and non-structured groups.47

Summary of Relationship Between Present
Study and Related Studies

Of the seven studies reviewed, five were completed

using secondary students, one using middle school students,

and one using intermediate college students. The present

study experimented with college students.

In a comparison of methods used, one study compared

traditional versus programmed instruction in teaching the

keyboard and basic skill. Three studies compared traditional

versus programmed instruction in problem typewriting. Three

studies were similiar to the present study in using the

traditional versus an approach which used programmed mate-

rials as one variable. Six of the studies were similiar to

the present study in comparing teacher-directed and teacher

4 7 Douglas E. Warner, "Structured Production Assignments

Versus Non-Structured Production Assignments in Programmed
Intermediate Collegiate Typewriting" unpublished master's

thesis, College of Business, Brigham Young University, Provo,
Utah, 1971.
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paced versus self-directed and self-paced. The present

study differs from all of the studies reviewed in the use

of multi-media along with the programmed instruction. Of

the seven studies including a production test as one of the

measurement instruments, only one study and the present

study included a sustained production test administered

over a period of days and scored separately for the dif-

ferent aspects of production skill.



CHAPTER III

METHODS AND PROCEDURES FOR COLLECTION
AND ANALYSIS OF DATA

The problem of this study was to compare the effective-

ness of an audio-tutorial approach and a traditional approach

to teaching beginning typewriting in the post-secondary

school. This chapter presents the methods and procedures

used in the investigation, including descriptions of the

subjects and teachers, the general experimental procedures,

the specific procedures for the contrasting methods of in-

struction, the instructional materials for testing, and the

statistical procedures to be applied.

The community college system of Dallas was used in this

study. One of the four colleges was eliminated from the

study because of the anticipated change of all beginning

typewriting classes to a new electronic system. Permission

to conduct the study was obtained from the head of each

secretarial science department of the respective schools.

The study was in progress and the data was compiled from

information obtained during the 1973-74 academic school

year.

Selection and Description of the Teachers

The head of each secretarial science department was asked

to assist in the selection of the teachers who would

38
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participate in the study. Teachers who already had a mini-

mum of two years of experience teaching by the audio-tutorial

approach and those teachers with at least two years 
of exper-

ience teaching by the traditional approach were asked 
to

participate in the study. Letters were sent to all teachers

included in the study to obtain their consent to participate

and cooperate in the study. Each teacher was contacted and

the problem of the study was explained thoroughly. 
The same

teachers who participated in the study during the fall

semester were also utilized during the spring semester. The

teachers in both the experimental and the control groups 
were

instructed not to inform their students that they were par-

ticipating in an experimental study.

Selection and Description of the Subjects

The subjects who participated in this study were post-

secondary students enrolled in beginning typewriting courses

in a community college in Dallas during the 1973-74 academic

school year. All colleges used in this study operated on

a traditional schedule, with typewriting classes meeting

fifty minutes on Monday, Wednesday, and Friday.

Since intact classes were used in the experiment rather

than classes composed of randomly selected students, the

groups were compared for equality on three factors 
which

could effect the dependent variables of the study: (a) time

of class period, (b) sex ratio, and (c) initial stroking
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ability. These three criteria were used to determine how

equal or similar the two groups were at the beginning of

the experimental procedure.

The two groups were compared for equality of the time

of day the beginning typewriting courses were taught. The

classes in both groups were fifty minutes in length taught

on Monday, Wednesday, and Friday. During the fall semester

the three classes in the experimental group were taught

with one section at 9:00, one section at 10:00, and another

section at 1:00. The three classes in the control group

were taught at 9:00, 10:00, and 12:00 during the fall sem-

ester.

The two sections in the experimental group were taught

during the spring semester at 9:00 and at 11:00 on Monday,

Wednesday, and Friday. During the spring semester the con-

trol group consisted of one section which was conducted at

12:00 noon on Monday, Wednesday, and Friday.

During the fall semester the control group and the

experimental group each had two sections of beginning type-

writing at concurrent times with the third class in each

group being taught one hour apart. During the spring semes-

ter the two classes in the experimental group were completed

one hour before the section in the control group was finished.

It is logical to assume that because of the close proximity

of the times of the classes in each of the two groups the
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factor of time of class period should not affect the depend-

ent variables of the study.

The sex ratio of the experimental group and the sex

ratio of the control group were compared,.as this factor

could affect the dependent variables of the study. The

experimental group included 99 subjects. Of that number

29 subjects were males and 70 subjects were females. The

control group consisted of 93 subjects with 28 males and

65 females.

The study included a total of 192 subjects with females

in both the control group and the experimental group out-

numbering males by approximately a 3 to 1 ratio. Because

of the comparable ratio of male and female in the two groups,

the sex ratio of the experimental group and the control

group should not influence the dependent variables of this

study.

During the first eighteen class periods of each semes-

ter the typewriting students learned the keyboard and other

basic skill-building activities. At the end of the eight-

eenth class periods, the students were given three three-

minute timed writings on straight-copy material. The best

score for each student, in gross words per minute, was used

as his initial stroking ability score. This score was used

as an additional measure to determine the equality of the

experimental group and the control group.
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The statistical comparison of the groups 
for initial

equality in their initial stroking 
ability was not made

until the end of the experiment because of an anticipated

loss of subjects resulting from course withdrawals. 
A

substantial loss of subjects was expected based 
on the

past history of withdrawals from the beginning typewriting

courses in the community colleges of Dallas. Only those

students who remained in the study were 
compared for initial

stroking ability.

The scores for the experimental group and 
the control

group were tabulated to determine a mean 
initial stroking

ability score for each group. The mean initial stroking

ability score for the experimental group 
was 19.310 with

a standard deviation of 5.542. The mean initial stroking

ability score for the control group was 
20.987 with a

standard deviation of 7.303. The statistical comparison

was made through the computation of t-tests 
for initial

equality of the two groups.
1 The t-test was used to deter-

mine if the means of the two groups differed significantly.

Table I indicates that the 1.677 difference 
between the

means of the two groups for initial stroking ability score

is not significant at the 5 per cent level of significance.

Therefore, the experimental group and the control group

1Ronald E. Walpole, Introduction to Statistics (London,

1968), p. 228.
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were considered to be equal in stroking ability at the be-

ginning of the experimental period.

TABLE I

t-TEST FOR DIFFERENCE BETWEEN THE MEANS OF THE

EXPERIMENTAL GROUP AND THE CONTROL GROUP

IN INITIAL STROKING ABILITY

Num- Mean Standard

Group ber Speed Deviation t-value

Experimental 58 19.310 5.542 -1.457

Control 76 20.987 7.303

Nine beginning typewriting classes were involved in

the study. All students who enrolled in the nine sections

of beginning typewriting during the 1973-74 
academic school

year became the sample. Five of these classes were taught

by an audio-tutorial method, and the remaining four classes

were instructed using the traditional method. 
Those stu-

dents in the nine classes with previous instruction 
in

typewriting were excluded at the 
beginning of each semester.

At the beginning of the experiment each semester 
the

sample consisted of a combination 
of 99 students in the

experimental group and 93 students 
in the control group.

However, the final data of the experiment were supplied

by 58 students in the experimental group because 
41 students

withdrew before the final testing period. The final data
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of the control group were supplied by 76 students because

17 students withdrew before the final testing period.

Procedures for the Experimental Group

The experimental group received no group teaching by

an instructor. All teaching was administered in two phases

by means of video tape, wireless listening stations, audio

cassette players, printed matter, films, and individual

help from the instructor.

The first phase of typewriting training consisted of

the use of twelve separate color motion picture cartridges,

each running approximately twenty minutes. Cumulatively,

they were designed to impart a complete knowledge of the

typewriter keyboard. Each of the lessons was designed

to condition pupil response some 5,000 times on an electric

typewriter by means of programmed repetition of precision

lights, sympathetic auditory instruction, and rhythmic

command signals. Step-by-step illustrations guided the

student throughout the program, and proper finger move-

ments were demonstrated during the initial phase of the

training.

The second phase of the training consisted of twenty

half-hour lessons, each programmed in a cassette. After

the keyboard image had been fixed in the student's memory

in phase one, controlled copy typing governed by auditory

instruction was introduced. This second phase of training

was designed to increase finger dexterity and speed
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through individualized programmed instruction. Progress

was predicated upon accuracy and the student's own natu-

ral rate of absorption of the typewriting materials. As

soon as the student had mastered one speed, there was a

progression to the next exercise. Reinforcement tapes and

remedial capability on an individualized basis were in-

cluded in the system design. The student was allowed to

progress at his own rate. The students circled their

errors during the first half of the semester, and a produc-

tion grade was based on the number of jobs completed with a

minimum error allowance for each job. During the second

half of the course, erasing on production work was taught.

Procedures for the Control Group

Identical textbooks were used for instructing the

students in the control group. The teachers used the

lesson plans and teaching suggestions outlined in the

typewriting textbook and the teacher's manual. The key-

board was introduced in each control group in a sequential

method during the first three or four weeks of instruction.

Early emphasis was placed on high-frequency letter combi-

nations and words and techniques of machine manipulation.

A wide variety of skill-building procedures was used,

including direct dictation, spurt writings, and guided

writings. There were teacher demonstrations of techniques

and procedures.
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The control group used the traditional procedures for

the introduction and development of production work pre-

sented in the textbook used by the schools in this study.

Students circled their errors for the first half of 
the

course, and a weekly production grade was based on the

number of jobs completed with a minimum error allowance

for each job. Erasing on production work was taught dur-

ing the second half of the course.

Testing Procedures

Straight-copy tests were given to students in the

experimental and the control groups on the thirty-sixth

class period of the fall semester and the thirty-sixth

class period of the spring semester. The tests consisted

of three three-minute timed writings. The best of the

three writings was used for comparisons of speed and

accuracy scores on straight-copy work. Gross words per

minute and total errors were used for comparison.

To promote comparable testing conditions in all

classes, before each writing the teachers directed the

students to "type at a comfortable rate; don't rush for

the sake of a little extra speed, and don't slow down to

a crawl in the hope of very high accuracy."
2 The students

2Leonard J. West, Acquisition of Typewriting Skills

(New York, 1969), p. 557.
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were also asked to type for the entire three minutes, regard-

less of the number of errors made.

In order to give the students every opportunity to

attain success on the timed writings, easy material was

utilized for the timed writings. The paragraphs chosen

were rated as "very easy" in terms of the criterion of

average word length.3 The copy was rated as "easy" in

terms of the criterion of syllabic intensity,4 and it

was rated as "average" in terms of the criterion of high-

frequency words.5 The copy for the straight-copy tests

was to be typed line-for-line.

Robinson notes that straight-copy paragraphs ably

serve the function of "obtaining under pressure a measure

of the quantity (speed) and the quality (error incidence)

of typewriting performance."6 A copy of the paragraphs

can be found in Appendix A.

3 Average word length refers to the actual numbering
of strokes per typewritten word; one of three generally
accepted difficulty factors affecting typewriting.

4 Syllabic intensity refers to the average number of
syllables per word; another of the difficulty factors
affecting performance in typewriting.

5 High-frequency words refers to the percentage of
words used which are found in the 1,000 most-used words;
another factor affecting typewriting.

6 Jerry Robinson, "Matching Copy Structure to Practice
Purpose in Typewriting," The Balance Sheet, XVIII (January,
1967), 199.
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The speed and accuracy on each timed writing used in

this study was determined. In figuring typewriting speed,

five strokes equal one word. The timed writing copy used

in this study listed at the end of each line the total

words in that line. The steps for calculating gross words

per minute are as follows: determine the total words

typed and divide the total words by the number of minutes

typed. The timed writings used in this study were checked

and errors ruled according to those standards adapted from

the International Typewriting Contest Rules listed in

Appendix B.

Production tests were given to the students at the end

of the experiment to compare the production performance of

the two groups taught by the contrasting methods of instruc-

tion and to determine the effectiveness of the contrasting

methods of instruction in teaching problem typewriting to

students. The tests were given to the students in the exper-

imental and the control groups on three consecutive class

days during the regular class periods by the regular

teacher. After a brief warmup on the typewriter at the

beginning of each period, the students were given thirty

minutes each day to work on each of the three production

tests.

The production tests consisted of three segments,

(1) business letters, (2) tabulations, and (3) manuscripts.
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Copies of each of these tests are presented in Appendix C,

Appendix D, and Appendix E. A thirty-minute test was

administered on each segment of the production test. The

tests on business letters and tabulations were presented in

unarranged form. Students were instructed to type in accur-

ate form as many of the items as possible in thirty minutes.

The manuscript test consisted of a full page of manu-

script with major subheads, minor subheads, and a quotation.

This test was also in unarranged form with all placement

and form decisions left to the discretion of the student.

The tests were evaluated on the basis of average num-

ber of words typed per minute and total number of errors

made. The scores for the three parts of the production test

were used separately to make comparisons between the two

groups for accuracy and speed in the typing of business

letters, tabulations, and manuscripts. The scores for the

three parts of the production test were also combined for

comparisons between the groups in overall production accur-

acy and speed.

Procedures for Statistical Analysis

The subjects in this study could not be assigned at

random to the experimental or control groups because the

only available subjects were the students taking the courses.

These students were divided into various sections at regis-

tration. Therefore, sections were utilized as they existed.
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The post-test-only control group design was 
adopted as most

appropriate for this type of study. According to Stanley

and Campbell, for the post-test-only design the t-test is

optimal.7

To compare the performance of the audio-tutorial group

with the performance of the traditional group, t-tests were

computed to determine whether the difference 
between the

means of the two groups was statistically significant 
at

the 5 per cent level of significance for each of the selected

factors, (a) straight-copy accuracy, (b) straight-copy speed,

(c) production accuracy on each of the three segments 
of

the production test, (d) production speed on each of the

three segments of the production test, (e) production accu-

racy and (f) production speed on the combined production

scores.

A record was maintained during the length of the

study of those students who dropped out of the 
experimental

group and those students who dropped out of the 
control

group. A comparison was made using Chi square to compute

the difference in the attrition rate of the students in

each of the two groups.

The results of the statistical treatment are reported

in detail in Chapter IV.

7 Donald T. Stanley and Julian C. Campbell, Experimental

and Quasi-Experimental Designs for Research (Chicago, 1966),

pp. 25-26.



CHAPTER IV

PRESENTATION OF THE EXPERIMENTAL FINDINGS

The purpose of this chapter is to present data obtained

from the testing of the control and the experimental groups

as well as the results from the statistical treatment of

the data. The presentation will include a re-statement

of each specific purpose of the study, the hypothesis to

be tested, the procedures for testing the hypothesis, and

the specific findings resulting from these procedures.

Straight-Copy Speed

One purpose of the study was to determine whether the

audio-tutorial approach and the traditional approach would

result in equal gains in straight-copy speed.

Hypothesis I

Students enrolled in audio-tutorial typewriting

will show significantly greater achievement in

straight-copy speed than will students enrolled in

the traditional classes after completing thirty-six
class periods.

To test this hypothesis three three-minute timed writ-

ings were administered to the subjects on the thirty-sixth

class day. The best of the three writings was used for

comparison of the subjects' achievement in speed on

51
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straight-copy work. Gross words a minute were used for

comparing the speed achievement of the two groups.

At the end of thirty-six class periods of typewriting

instruction, the experimental group had a mean speed rate

of 28.293 on the three-minute timed writings with a standard

deviation of 7.520. The control group had a mean speed

rate of 28.342 with a standard deviation of 7.452. 
After

thirty-six class periods of typewriting instruction, the

difference between the means of the two groups was .049

gross words per minute. To determine whether a significant

difference existed between the two groups on this variable,

a t-test was computed on the mean speed scores. A compari-

son showed a t value of -.0375 which was not significant

at the 5 per cent level of confidence. The results of the

three-minute timed writings are shown in Table II.

TABLE II

t-TEST FOR DIFFERENCE BETWEEN THE MEANS OF THE
EXPERIMENTAL GROUP AND THE CONTROL GROUP

IN STRAIGHT-COPY SPEED

Num- Mean Standard

Group ber Speed Deviation t-value

Experimental 58 28.293 7.520
- .0375

Control 76 28.342 7.452
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An analysis of the scores shows that the control group

gained greater speeds on the three-minute timed writings

than did the experimental group but the difference was 
not

significant at the 5 per cent level of significance.

Achievement in Straight-Copy Accuracy

A second purpose of the study was to determine whether

or not the subjects taught by an audio-tutorial approach

would show significantly greater achievement in straight-copy

accuracy than those subjects taught by the traditional

approach.

Hypothesis II

Students enrolled in the experimental group

will show significantly greater achievement in

straight-copy accuracy than students enrolled in

the control group after completing thirty-six
class periods.

To test this hypothesis, three-minute timed writings

were administered to both groups on straight-copy material.

The mean number of errors made on these three-minute timed

writings was determined.

At the end of the study the experimental group had a

mean of 5.879 errors on the three-minute timed writings with

a standard deviation of 3.569. The control group had a

mean of 6.961 errors on the three-minute timed writings with

a standard deviation of 3.954. The experimental group had

an average 1.082 errors less than the control group on the
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three-minute timed writings. The standard deviation was

also less for the experimental group.

The results of the three-minute timed writings are

reported in Table III.

TABLE III

t-TEST FOR DIFFERENCE BETWEEN THE MEANS OF THE
EXPERIMENTAL GROUP AND THE CONTROL GROUP

IN STRAIGHT-COPY ACCURACY

Num- Mean Standard

Group ber Error Deviation t-value

Experimental 58 5.879 3.569
- 1.6349

Control 76 6.961 3.954

To determine whether a significant difference existed

between the mean errors made by the experimental and con-

trol groups, a t-test was computed on the mean errors. The

computed t of - 1.6349 was not significant at the 5 per cent

level. Therefore, the findings of this study failed to

support Hypothesis II.

Production Speed Scores of the Two Groups

A major purpose of the study was to compare the pro-

duction speed performance of students taught by an

audio-tutorial approach with the production speed performance

of students taught by the traditional method. Achievement
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was compared on this variable after administering a series

of thirty-minute tests to each of the two groups.

Hypothesis III

Students enrolled in the experimental group
will show significantly greater achievement in
production speed than students enrolled in the
control group after completing thirty-six class
periods.

To test this hypothesis, a production test including

three types of problems was administered to both groups at

the end of the experiment. The tests were scored for pro-

duction speed. The three types of problems given were

business letters, manuscripts, and tabulations. The speed

score for each type of problem was computed separately and

then combined for comparing the two groups.

The production speed score represents the mean number

of words typed a minute on each of the three types of

problems.

Business Letters

The mean number of words typed by each group during a

thirty-minute production test on business letters is reported

in Table IV. At the end of the study, the experimental

group had a mean speed rate of 11.534 on the thirty-minute

test on business letters with a standard deviation of

4.413. The control group had a mean speed rate of 11.263

with a standard deviation of 4.060. The difference between
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the means of the two groups at the end of thirty-six class

periods was .271 gross words a minute.

TABLE IV

t-TEST FOR DIFFERENCE BETWEEN THE MEANS OF THE
EXPERIMENTAL GROUP AND THE CONTROL GROUP

IN THE BUSINESS LETTER SPEED TEST

Num- Mean Standard
Group ber Speed Deviation t-value

Experimental 58 11.534 4.413
.3690

Control 76 11.263 4.060

A t-test was used to determine whether a significant

difference existed between the two groups on speed as deter-

mined by the thirty-minute production test on business

letters. An analysis of the scores shows that the experi-

mental group gained greater speed on the business letter

test. However, a comparison showed a t value of .3690

which was not significant at the 5 per cent level of con-

fidence.

Manuscript Test

A thirty-minute production test on manuscripts was given

to both the experimental group and the control group at the

end of thirty-six class periods. Gross words typed per

minute were computed for each subject. A mean speed score

was then determined for each of the two groups.
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Table V shows a difference in manuscript typing speed

in favor of the experimental group, whose speed score of

9.689 gross words per minute is .466 higher than the 9.223

gross-words-per-minute speed score made by the experimental

group. The data obtained from the manuscript speed test is

presented in Table V.

TABLE V

t-TEST FOR DIFFERENCE BETWEEN THE MEANS OF THE
EXPERIMENTAL GROUP AND THE CONTROL GROUP

IN MANUSCRIPT SPEED TEST

Num- Mean Standard
Group ber Speed Deviation t-value

Experimental 58 9.689 3.191
.9127

Control 76 9.223 2.710

The t-test was used to determine whether a significance

existed between the means of the two groups on manuscript

speed scores. The comparison showed a t value of .9127

between the experimental and control groups, which was not

significant at the 5 per cent level of confidence.

Tabulation Test

Also included in the production test was a test on

unarranged tabulation material. The subjects typed on the

tabulation material for a period of thirty minutes. Gross
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words typed a minute were figured for each subject. Mean

speed scores were determined for the experimental group and

for the control group.

The experimental group typed at a mean rate of 6.448 on

the thirty-minute tabulation test with a standard deviation

of 2.378. The control group typed at a mean rate of 6.513

words per minute on the test with a standard deviation of

2.863. The production typing speed of the two groups in

typewriting tabulations is shown in Table VI.

TABLE VI

t-TEST FOR DIFFERENCE BETWEEN THE MEANS OF THE
EXPERIMENTAL GROUP AND THE CONTROL GROUP

IN TABULATION SPEED TEST

Num- Mean Standard
Group ber Speed Deviation t-value

Experimental 58 6.448 2.378
.1396

Control 76 6.513 2.863

To .determine whether a significant difference existed

between the two groups on this variable, a t-test was

computed on the mean tabulation speed scores. A comparison

showed a t value of - .1396 which was not significant at

the 5 per cent level of significance. A t value of 1.960

is required for significance at the 5 per cent level of

confidence.
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Combined Mean Production Speed Score

The speed scores each subject obtained on the business,

manuscript, and tabulation tests were combined to determine

the subject's combined production score. A mean production

speed score was computed for both the experimental group and

the control group. The data are presented in Table VII.

TABLE VII

t-TEST FOR DIFFERENCE BETWEEN THE MEANS OF THE
EXPERIMENTAL GROUP AND THE CONTROL GROUP

IN TOTAL PRODUCTION SPEED SCORES

Num- Mean Standard
Group ber Speed Deviation t-value

Experimental 58 27.500 8.274
.3424

Control 76 27.000 8.452

The above table shows a difference in favor of the

experimental group, who completed the tests with a mean

total score of 27.500 compared with the 27.000 mean total

score of the experimental group. After thirty-six class

periods of typewriting instruction, the difference between

the means of the two groups was .500 words per minute.

To determine whether a significant difference existed between

the two groups in total production speed, a t-test was

computed on the mean production speed scores. A comparison
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showed a t value of .3424 which was not significant at the

5 per cent level of confidence.

Analysis of the data indicates that the experimental

group typed slightly faster than the control group on both

the business letter speed test and the manuscript speed

test. The control group showed greater speed in typing

the tabulation test. In the total production speed test

the experimental group had a higher mean score than the

control group but the t-test showed the difference to be

insignificant. The differences between the two groups on

the three sections of the production speed tests were so

small they were deemed insignificant. Based on the insigni-

ficant differences found in the production speed scores,

Hypothesis III was not supported by these findings.

Production Accuracy Scores

An important purpose of the study was to compare the

production accuracy scores of the experimental group and

the control group. The subjects in each group were given

a series of thirty-minute tests on three different days

after the thirty-sixth class period of typewriting instruc-

tion.

Hypothesis IV

Students enrolled in the experimental group
will show significantly greater achievement in
production accuracy than students enrolled in the
control group after completing thirty-six periods.
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To test this hypothesis a production test was given to

the subjects in the experimental group and the control group.

The test included the typing of business letters, manuscripts,

and tabulations. A thirty-minute test was given on each type

of problem on three separate days. The error rate for each

test was computed separately and then combined for comparing

the two groups.

The production accuracy score was determined by the

number of errors made on each of three types of problems.

Business Letters

The mean number of errors made by the experimental

group and by the control group during a thirty-minute pro-

duction test on business letters is reported in Table VIII.

TABLE VIII

t-TEST FOR DIFFERENCE BETWEEN THE MEANS OF THE
EXPERIMENTAL GROUP AND THE CONTROL GROUP

IN THE BUSINESS LETTER ACCURACY TEST

Num- Mean Standard
Group ber Errors Deviation t-value

Experimental 58 5.293 4.275
.7278

Control 76 4.855 2.656

After thirty-six class periods of typewriting instruc-

tion the experimental group had a mean error rate of 5.293
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on the thirty-minute test on business letters with a standard

deviation of 4.275. The control group had a mean error rate

of 4.855 with a standard deviation of 2.656. The difference

between the means of the experimental group and the control

group was .438 errors.

A t-test was used to determine whether a significant

difference existed between the two groups on the accuracy

achieved on the business letter test. An analysis of the

scores shows that the experimental group made more errors

on the business letter test. However, a comparison showed

a t value of .7278 which is not significant at the 5 per

cent level of confidence.

Manuscript Test

A thirty-minute production test was given on manu-

scripts to both the experimental group and the control

group at the end of the study. Errors made by each stu-

dent were recorded. A mean error score was then determined

for each of the two groups on the manuscript test.

As indicated by the data in Table IX, the control group

made 1.112 fewer mean errors than did the experimental group

on the manuscript test. The t-test was used to determine

whether a significant difference existed between the means of

the two groups in number of errors. The experimental group

had a standard deviation of 2.838 compared with a standard

deviation of 1.797 for the control group.
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TABLE IX

t-TEST FOR DIFFERENCE BETWEEN THE MEANS OF THE

EXPERIMENTAL GROUP AND THE CONTROL GROUP

IN THE MANUSCRIPT ACCURACY TEST

Num- Mean Standard

Group ber Errors Deviation t-value

Experimental 58 5.362 2.838 2.7665

Control 76 4.250 1.797

The comparison showed a t value of 2.7665 
which is

significant at the 5 per cent level of confidence.

Tabulation Test

Also included in the production test was a test 
on

tabulation problems. The subjects typed on the tabulation

problems for thirty minutes. Errors in typing were counted

for each subject. Mean error scores were computed for the

experimental group and for the control group.

The experimental group had a mean rate of 3.189 
with

a standard deviation of 1.732. The control group typed

with a mean error rate of 3.236 with a standard 
deviation

of 2.591. The production error rate of the two groups

in typing manuscripts is shown in Table X. The experi-

mental group typed with only .047 fewer errors 
than did

the control group.
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TABLE X

t-TEST FOR DIFFERENCE BETWEEN THE MEANS OF THE
EXPERIMENTAL GROUP AND THE CONTROL GROUP

IN THE TABULATION ACCURACY TEST

Num- Mean Standard

Group ber Errors Deviation t-value

Experimental 58 3.189 1.732
- .1197

Control 76 3.236 2.591

A t-test was computed to determine whether a signifi-

cant difference existed between the two groups on this

variable. A comparison showed a t value of - .1197 which

was not significant at the 5 per cent level of significance.

Combined Mean Production Error Scores

The error scores each subject obtained on the busi-

ness, manuscript, and tabulation tests were combined to

determine the subject's total errors. A mean production

error score was figured for both the experimental group

and the control group. The data presented in Table XI

reflects a difference in favor of the control group who

completed the tests with a mean total error score of

12.342 compared with 13.845 mean total error score for

the experimental group. After thirty-six class periods

of instruction, the difference between the mean errors

of the group was 1.503 errors. To determine whether a
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significant difference existed between the two groups in

total production errors, a t-test was computed on the mean

production error scores. A comparison showed a t value of

1.3808 which was not significant at the 5 per cent level 
of

confidence. The data are presented in Table XI.

TABLE XI

t-TEST FOR DIFFERENCE BETWEEN THE MEANS OF THE

EXPERIMENTAL GROUP AND THE CONTROL GROUP
IN THE TOTAL PRODUCTION ACCURACY TEST

Num- Mean Standard

Group ber Errors Deviation t-value

Experimental 58 13.845 6.963
12.3421.3808

Control 76 12342 5.632

Analysis of the data indicates that the control group

typed with fewer errors than the experimental group on 
the

business letter test and on the manuscript test. The experi-

mental group typed with slightly fewer errors than the

control group on the tabulation test. The only significant

difference noted was the results of the manuscript test.

The control group rated significantly fewer errors than

the experimental group.

In the total production error scores the control group

typed with fewer errors. However, a comparison showed a
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t value which was not significant. Based upon the small

differences found in the production error scores, Hypo-

thesis IV was not supported.

Attrition Rate

Another purpose of the study was to record the attri-

tion rate of the subjects enrolled in typewriting courses

being taught by the audio-tutorial method and the tradi-

tional method to determine if there would be a larger

percentage of dropouts in courses being taught by the

traditional method or the courses taught by the audio-

tutorial method.

Hypothesis V

Students enrolled in the experimental group
will have a significantly lower attrition rate than
will students enrolled in the control group.

Although 99 students were enrolled in the experimental

group, only 58 of the students were still enrolled in the

beginning typewriting course at the end of the study. The

control group included 93 subjects with 76 of these subjects

enrolled in the beginning typewriting course at the end

of the study. Data concerning the attrition rate of the

subjects in the two groups are reported in Table XII. A

comparison of the two groups shows that 58.586 per cent

of the experimental group completed the beginning typewriting

course. The remaining 41.414 per cent of the students in
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the experimental group dropped the course before the end of

the experimental period. The control group had 81.720 per

cent of the students still enrolled in the typewriting course

at the end of the experimental period with only 18.280 per

cent of the students having withdrawn from the course during

the study.

TABLE XII

COMPARISON OF THE ATTRITION RATE OF THE SUBJECTS
IN THE EXPERIMENTAL GROUP WITH THE

SUBJECTS IN THE CONTROL GROUP

Number Number
Begin- Complet- Per Cent Number Attrition

Group ing ing Comple- Drop- Rate
Course Course tion ing

Experimental 99 58 58.586 41 41.414

Control 93 76 81.720 17 18.280

Analysis of the data indicates that the control group

had a smaller attrition rate than did the subjects in the

experimental group. To determine if the difference be-

tween the attrition rate of the two groups was significant

a Chi square was used to analyze the data. The computed

Chi square of 12.1733 is significant at better than the

.1 per cent level of confidence. Therefore, the findings

of this study lend no support to Hypothesis V which states

the experimental group will have a smaller attrition rate.



CHAPTER V

SUMMARY, OBSERVATIONS, CONCLUSIONS,
AND RECOMMENDATIONS

Summary

The problem of this study was to compare the effective-

ness of an audio-tutorial approach with the traditional

approach to the teaching of typewriting in post-secondary

school students in beginning typewriting classes. Groups

taught through the contrasting methods of instruction

were compared on the basis of their production performance

and their straight-copy skills after thirty-six class

periods of instruction. A comparison was also made of

the attrition rate of the two groups.

The study was administered initially during the

first semester of the 1973-74 academic year at three

community colleges in Dallas. The entire twelve-week

study was replicated the second semester of that year

at the community colleges in Dallas, Texas.

Procedures

Sample--The sample consisted of those students with

no previous typewriting instruction who were enrolled in

beginning typewriting classes in the community colleges

in Dallas, Texas, during the 1973-74 academic school year.

68
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Because intact classes were used, the groups were sta-

tistically compared for equality on sex ratio, time of

classes, and initial stroking ability, three factors which

could affect the dependent variables of the study. Statis-

tical comparisons showed only slight differences between

the groups. The differences were found to be insignificant.

Teachers--The two teachers who participated in the

experimental group each had two years of experience teaching

by the audio-tutorial method. The teacher who taught the

control group had three years experience teaching by the

traditional method.

Procedures for the audio-tutorial group--Students in

the audio-tutorial group proceeded through the activities

of each lesson at their own rates throughout the course.

There was no group instruction given to the class. An

experienced teacher was present in the classroom for indi-

vidual guidance and assistance. The typewriting instruc-

tion was administered by means of video tape, listening

stations, audio cassette players, printed matter, films,

and the individual help of the instructor. The students

circled their errors during the first half of the semester.

Erasing was taught and the students corrected their errors

on production work during the second half of the course.

Procedures for the control group--Students in the

control group proceeded through each lesson by receiving
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group instruction on the concepts of the lesson and by per-

forming the daily assignments made by the teacher.

The students used identical textbooks and the teacher

used the lesson plans and teaching suggestions outlined 
in

the typewriting textbook and the teacher's manual. Group

instruction included lectures, demonstrations, discussions,

and any other traditional methods which the teacher wished

to employ. Difficulties which arose in class were handled

on a large-group, small-group or individual basis according

to the teacher's discretion.

Testing

At the conclusion of the 36 days of instruction, all

students in both groups were tested for typewriting achieve-

ments. These achievements in typewriting were measured by

straight-copy tests and three types of production tests:

a test on business letters, a test on manuscripts, and a

test on tabulations.

To test straight-copy typewriting ability, the students

in both groups were given three-minute timed writings on

identical straight-copy material. Gross words a minute and

total errors were used for comparing the skill achieved by

the students in the experimental group with the skill

achieved by the students in the control group.
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Both groups took the same series of production tests

at the end of the experimental period. Three production

tests of thirty minutes each were given on business letters,

tabulations, and manuscripts. The tests were administered

on three consecutive class days during the regular class

period by the regular teacher. The tests were evaluated

on the basis of average number of words typed per minute

and total number of errors made.

Statistical Procedures

To compare the typewriting performance of the experi-

mental group with the performance of the control group,

t-tests were computed to determine the statistical signi-

ficance of the difference between the means of the two

groups on each of the selected factors of typewriting per-

formance: straight-copy accuracy, straight-copy speed,

production speed, and production accuracy.

A comparison was also made of the attrition rate of

the experimental group with the attrition rate of the control

group. Percentages were computed to determine if there

was a significant difference in the number of students who

withdrew from the two groups. Proportions were also deter-

mined for those completing the course and those not completing

the course. Chi square was used to test the significance

of the difference between the attrition rate of the two

groups.
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Findings

Straight-copy speed--The statistical comparison of

the straight-copy speed scores of the experimental group

with the scores of the control group revealed that the

two groups were not significantly different on their

straight-copy speed. The control group typed 28.342

gross words per minute while the experimental group

typed 28.293 gross words per minute. The small difference

in the typewriting speed rates was insignificant for the

two groups. Hypothesis I was not supported by the findings

of this study.

Straight-copy accuracy--There was no significant

difference in the number of errors made by the two groups

on the straight-copy test. The experimental group had an

average total error rate of 5.879 compared to a rate of

6.961 for the control group. The computed t value of

- 1.6349 shows an error advantage for the experimental

group. However, a t value of 1.960 was required for

a significant difference at the 5 per cent level of

confidence. Therefore, Hypothesis II was not supported

by the findings of this study.

Production speed performance--The statistical

analysis of the production speed performance revealed that

there was no significant difference in the effectiveness

of the audio-tutorial approach and the traditional approach
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in teaching production typewriting to post-secondary stu-

dents. The experimental group typed slightly faster than

the control group on the business letter test and on the

manuscript test. However, the control group typed some-

what faster than the experimental group on the tabulation

test. The differences in typewriting speeds of the two

groups on the three parts of the production test were so

small that when they were combined they were also insignif-

icant. Therefore, Hypothesis III was not supported by

these findings.

Production accuracy--Analysis of the data on the three

parts of the production test indicates that the control

group typed with fewer errors on the business letter test

than did the experimental group. The experimental group

typed with fewer errors on the tabulation test. The dif-

ference in errors made by the two groups on the business

letter test and on the tabulation test was not significant.

The control group typed with significantly fewer errors

than did the experimental group on the manuscript test.

When the error rates of the three tests were combined for

each of the two groups, it was evident that the control

group had typed with fewer errors on the total production

test. However, a comparison of the total production rate

revealed that the difference was not significant. Therefore,
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Hypothesis IV was not supported by the findings of this

study.

Attrition rate--A comparison was made of the number

of students who withdrew from the experimental group and

the number of subjects who withdrew from the control group.

Analysis of the data indicates that the control group had

a significantly smaller attrition rate than did the sub-

jects in the experimental group. Therefore, Hypothesis V

was not supported by the findings of this study.

Observations

Several observations were noted that appear to be per-

tinent in the comparison of the audio-tutorial approach with

the traditional approach to the teaching of beginning type-

writing. These observations are included because they should

have significance in selecting between the two methods of

teaching beginning typewriting in the post-secondary school.

Teachers involved in this study commented that after

the initial enthusiasm and interest engendered by the novelty

of the audio-tutorial method waned, intrinsic motivation

became obviously less prevalent in the classes taught by the

audio-tutorial approach. Without extrinsic motivation pro-

vided by the teachers, the subjects in the audio-tutorial

group began to miss classes frequently.
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It was further noted by the teachers in the experi-

mental classrooms that individual assistance was available

in the classrooms as experienced teachers were present

during all scheduled classes. However, these teachers

stated that the subjects would not seek extensive teacher

guidance and often completed their work incorrectly. One

teacher stated that the subjects did not like to 
be inter-

rupted by the teacher for instructional 
purposes. These

teachers expressed the opinion that the students disliked

the sterility of automation and the highly structured im-

personal program presented in the audio-tutorial 
instruc-

tional system. Also the subjects in the experimental

groups voiced displeasure in the utilization 
of the ear-

phones. They emphasized that the multiple use of earphones

was not conducive to sanitary conditions. Some of the

subjects verbalized their dislike for using earphones for

instructional purposes.

Open labs staffed by a lab assistant were provided 
for

the students taught by the audio-tutorial method. However,

these lab assistants calculated that less than one fourth

of the students ever took advantage of the lab outside the

regularly scheduled classes. Those using the lab outside

the regularly scheduled classes did so only infrequently.

The teachers suggested that the reason the lab was not
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more widely utilized by the students could be that the

subjects were commuters and many of them were working at

part-time jobs.

Although the instructors stated they were reasonably

satisfied with the audio-tutorial method, they felt a

need to be more actively participating in the learning

situation. They contended that this method did afford

them more time for administering individual guidance to

those students accepting the assistance.

Another point mentioned by those teachers involved

in the study was the necessity to orient the students by

giving acquaintance information on the use and operation

of the audio-tutorial method before the student enrolled

for the class taught by this approach. It was also men-

tioned that perhaps the audio-tutorial method of instruc-

tion is not effective for certain types of students.

The cost of the initial installation of equipment

for teaching typewriting by the audio-tutorial approach

was also mentioned by the teachers involved in this study.

They felt it definitely is a factor that should be care-

fully scrutinized before deciding upon an audio-tutorial

system. Maintenance and operational cost had not been

prohibitive, the teachers stated, but some of the main-

tenance cost was caused by inexperienced operators of

the equipment.
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Conclusions

In this study those subjects in the experimental

group who completed the typewriting course developed

typing skill and accuracy commensurate with those students

in the control group who completed the course. However,

because of the higher attrition rate of the experimental

group, the findings of this study tend to indicate the

traditional method is a better approach to teaching

beginning typewriting to community college students than

is the audio-tutorial method.

The findings of this study indicate the need for

some outside source for motivating the students in the

audio-tutorial group to attend classes more regularly.

Goals of achievement should be established by the student

with the teacher, and positive reinforcement of those

goals should be discussed periodically.

There also appears to be a real demand for the develop-

ment of innovative approaches through which the students

may be able to develop intrinsic motivation to continue

the typewriting course to its fruition. The attrition

rate of those students in the audio-tutorial group was

extremely high. This is definitely a problem for which

a solution should be found if the audio-tutorial system

is to be utilized in the future.
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Recommendations

The following recommendations are made as a result of

the findings of this study:

1. To provide for varying learning rates of students,

an audio-tutorial course in beginning typewriting may be

offered in the community college as an effective method

for teaching beginning typewriting to certain types of

students.

2. Following the initial keyboard presentation and

lessons in skill building, audio-tutorial laboratories

should be made available to students in beginning type-

writing being taught by the traditional method. This

would permit students to learn typewriting applications

without being restricted to activities during a class

period.

3. Audio-tutorial laboratories should be made avail-

able in community colleges for participation by students

who are not enrolled in typewriting classes but who have

learned the keyboard and desire to learn or review specific

applications. Since the cash outlay for the audio-tutorial

laboratory is quite large, the laboratory should be utilized

more extensively than a few class periods a day.

4. It is recommended that students be taught by the

traditional method rather than the audio-tutorial method

if cost is a factor for instruction.
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5. Because of the high attrition rate in classes

taught by the audio-tutorial method in the study, it is

recommended that if only one method of instruction may

be utilized in teaching beginning typewriting in a com-

munity college, the traditional method should be selected.

6. It is recommended that further research be con-

ducted to determine the causes for the high attrition rate

of subjects enrolled in audio-tutorial classes.

7. A study should be conducted to determine whether

academically talented students taught by an audio-tutorial

method can achieve the objectives of the beginning type-

writing course at the same level of achievement as that

reached by other academically talented students taught by

the traditional method.

8. A study should be conducted to determine whether

academically disadvantaged students taught by the audio-

tutorial method can achieve the objectives of the beginning

typewriting course at the same level of achievement as

other academically disadvantaged students taught by the

traditional method.



APPENDIX A

STRAIGHT-COPY TIMED WRITING TEST

Live at least a little as you go through life 9

so that when you come to the end of the road 18

you can say with pride that your life was not 27

wasted. Do not live your entire life without 36

thinking seriously of the future, though. If 45

you make a mistake, profit by it. Do not let 54

a mistake ruin your life, but do not make the 63

same mistake twice. Make all major decisions 72

only after giving considerable thought to the 81

results that may be expected. You may profit 90

by learning to be concerned only about impor- 99

tant matters. Do not let small insignificant 108

matters consume too much of your time. Every 118

individual probably has problems. You may be 126

sure that other people have faced the problem 135

that you are facing. You should not feel too 144

sorry for yourself. Spend your valuable time 153

trying to find a solution to the problem. Do 162

not spend your valuable time hating those who 171

have wronged you. You may only bring harm to 180

yourself by doing so. If a man mistreats you 189

once, he will do it again if he has a chance. 198

80



APPENDIX B

EXTRACTS FROM INTERNATIONAL TYPEWRITING
CONTEST RULES

1. Line Spacing. Work must be double-spaced--

"two notches." Every line wrongly spaced is penalized one

error in addition to all other errors in the same line.

2. Length of Line. Except at the end of a paragraph,

any line having fewer than 61 or more than 76 characters

and spaces is penalized one error in addition to all other

errors in the same line.

3. Length of Page. With paper 8 by 13 inches,

each page, except the last, must have at least 35 lines

of writing; with paper 8 by 11 inches, each page, except

the last, must have at least 29 lines of writing. One

error is charged for a short page--not one error for each

line that the page is short.

4. Paragraphing. Paragraphs must be indented five

spaces, and only five. An error in paragraphing is penalized

in addition to all other errors in the same line.

5. Spaces and Punctuation Points. A space and a

punctuation point are treated as parts of the preceding

word; but if they are incorrectly made, inserted, omitted,

or in any manner changed from the printed copy, an error

must be charged unless the preceding word has already been

penalized.
81
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6. Spacing after Punctuation. If punctuation is

followed by a quotation mark, the spacing follows the rule

laid down for the punctuation point.

After a period used to denote abbreviation, one space

is required, unless the abbreviation ends a sentence. At

the end of a sentence, the final mark of punctuation is

followed by two spaces.

7. The Dash. A dash must be written with two hyphens,

without spacing before or after. If a dash is necessary

at the beginning of a line, there should be no space be-

tween it and the following word.

8. Cut Characters. Any word written so close to the

top, bottom, or side of a sheet, that a portion of any

letter is cut off, must be penalized.

9. Words Wrongly Divided. A word wrongly divided at

the end of a line must be penalized. A word hyphenated at

the end of a line in the printed copy may or may not need

the hyphen if it occurs medially in the contestant's work.

10. Faulty Shifting. If only parts of the proper

character appear, an error is charged. If the complete

character is discernible, no error is charged.

11. Lightly Struck Letters. If the outline of any

character is discernible, there is no error.

12. Transposition. Letters transposed in any word

constitute an error. Words transposed are penalized one
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error for the transposition; additional penalties are im-

posed for errors in the transposed words.

13. Rewritten Matter. In rewritten matter every

error must be penalized, whether in first or second writing,

and one additional error must be charged for rewriting.

14. Crowding. No word shall occupy fewer than its

proper number of spaces.

15. Piling. If any portion of the body of one

character overlaps any portion of the body of another

character, or extends into the space between words to the

extent that it would overlap any portion of the body of a

character were there a character in that space, an error

must be charged.

16. Left-Hand Margin. Characters beginning all lines,

except the first lines of paragraphs, must be struck at the

same point of the scale. If one is printed to the left or

the right of that point, an error must be charged.

17. Erasing. The use of an eraser is not allowed.

18. Last Word. An error made in the last word written,

whether the word is completed or not, must be charged.

19. One Error to a Word. But one error shall be

penalized in any one word.

20. General Rule. Every word omitted, inserted,

misspelled, or in any manner changed from the printed copy

must be penalized. Work in which words are x-ed will

not be accepted.
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21. Gross Words. The gross number of strokes shall

be reckoned from the printed copy of matter used, and shall

be divided by five, the result being the number of gross

words from which all deductions for errors shall be made.

Strokes in rewritten matter are not to be counted in the

gross. When a typist ends his test with an unfinished

word, he shall be given credit for each character written.



APPENDIX C

BUSINESS LETTER PRODUCTION TEST

Directions: 50-space line; 8-10 blank lines lines

between date and address; modified block style; blocked

paragraphs; mixed punctuation.

(current date) Mr. Charles B. Miller Box S-12

2200 Benjamin Franklin Parkway Philadelphia 30, Penn-

sylvania Dear Mr. Miller (Par. 1) Some of your friends

may be glad to know of a place where they can take their

radios with full assurance that repair work will be done

carefully and expertly. Won't you tell them about our

service shop? (Par. 2) A great many people do not know

that we have a force of expert servicemen on duty at all

times. Our work is guaranteed by the reputation we have

earned for quality repair service. (Par. 3) Thanks ahead

of time for anything you can do to make our services known

to your friends. Thanks, too, for the business you have

given us. Sincerely yours John A. Ohms Service Manager

(Your initials)
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APPENDIX D

TABULATION PRODUCTION TEST

Directions: Full sheet; Double spacing; Reading

position; 8 spaces between columns; center main and

secondary heading: center columnar headings over respec-

tive columns.

MAIN HEADING: WALLINGFORD DEPARTMENT STORE

SECONDARY HEADING: Sales for December, 1968

COLUMNAR HEADINGS: Employee

COLUMNS: John Baczyk
Delores Cuen
Jerry DeLong
Sybil Hastings
Shirley Kline
Charles Miller
Jane Nelson
James Ohms
Julie Riley
Peter Steinex

Department

Men's Shoes

Children's Wear
Men's Clothing
Jewelry
Women' s Shoes
Sportswear
Women' s Wear
Men's Clothing
Jewelry

Sales

$ 3,000.85
2,984.73
4,217.66
1,495.28
4,127.39
2, 219.40
5,628.35
3,945.21
4,003.12
3,926.45

$35,548.44
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APPENDIX E

MANUSCRIPT PRODUCTION TEST

Directions: Type the following rough draft, making all

indicated corrections. Leave a 2-inch top margin and 1-inch

side margins. Indent the quoted material five spaces from

both margins and single-space it. Place the footnote

so that the last line is one inch from the bottom of the

sheet.

c -S 'Typing and Correcting Typewritten Copy

In yDur English classes you e learned to compose short

themes and articles in longhand. Considerable time er--,

~,4if you learn to compose directly at the type-

writer. When you first compose at the typewriter u

may make more errors than usual. Thu"

b& -ignorer you may "x" them out and type the correct

we d words. According to Russon and Wanous:

The stud t who has learned to compose at the typew iter

is f eer in the expression of his ideas; he can exp ess

them ore quickly than with a pen or pencil; and he has

learned more completely than before how to apply t

conv ntion of written English. 1

After you have completed the first draft, you

must always read it over carefully. When you do so, you

87
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will usually find erro4s/youwill need to correct, a passage

or two that be rei d, and occasional words,

sentences, or paragraph<that need to be shifted t

another position. When your rough draft is finished, you

will want to type it in perfect form.

When you from rough-draft copy, you must divide

your attention among many tasks. Some of them are: readi-F

the copy carefully, looki{ahead to see what changes are

called for in the copy, and lastly maki-(those changes

in the right places.

Footnote: Russon, Allien R. and S. J. Wanous, Philosophy
and sychology of Teaching Typewriting, outh-
WsternrPub ishTg Company (Chicago, Illinois,
960), pp. 254-255.



APPENDIX F

SEQUENCE OF INSTRUCTION FOR THE
TRADITIONAL CLASSES

Class periods 1 through 18: The students are to be

taught by lecture and demonstration using as the textbook

College Typewriting, Eighth Edition, published by South-

Western Publishing Company. The teacher should use the

50-minute lessons outlined in the textbook. Areas to be

taught include keyboard learnings, review activities,

manipulative skills, and skill-building activities. The

teacher will use reinforcement and remediation techniques

as suggested in the text.

Class periods 19 through 36: The teacher will give

constructed drills and present new general learnings. The

teacher will give group instruction in production work.

The teacher will explain and demonstrate production work

to be completed each class period. The student will

complete the assignment each class period and hand the

work in to the teacher for checking. The following

three areas of production work will be taught.

Manuscripts--three levels of difficulty:

Level 1: One and two page manuscripts, margins, titles,

pagination, page-end indication, and simple enumeration.
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Level 2: Rough draft, one-page compositions, left

binding, superior figures, footnotes, side heads, and

main heads.

Level 3: Sub-heads, enumerations, quotations, title

pages, and bibliography.

Correspondence--three levels of difficulty:

Level 1: Parts of a letter, punctuation styles,

paragraph styles, placement guides, personal notes, small

envelope, folding letters (small), and postcards.

Level 2: Personal business letter, style variations,

large envelopes, and folding letters (large).

Level 3: Business letters, two-page letters, notations,

and punctuation styles.

Centering and Tabulations--three levels of difficulty:

Level 1: Horizontal centering, vertical centering,

spread centering, and tabular spacing.

Level 2: Tabular centering, three-column tabulation,

secondary heads, and decimal alignment.

Level 3: Column headings.



APPENDIX G

SEQUENCE OF INSTRUCTION FOR THE
AUDIO-TUTORIAL CLASSES

Class periods 1 through 18: The students are to be

taught by means of video tape, audio tape, and printed

materials. Areas taught will include keyboard learnings,

review activities, manipulative skills, and skill-building

activities. Individual reinforcement will be given by

means of cassette tape recorders, 8mm sound films, printed

materials, and individual teacher assistance.

Class periods 19 through 36: Video tape will be

used at selected times for drill, new general learnings,

and provision of variety in routine. Students will acquire

new learnings by means of printed materials, cassette tape

recorders, 8mm sound films, and individual instructor help.

Three areas of production work will be taught within this

time as follows:

Manuscripts--three levels of difficulty:

Level 1: One and two page manuscripts, margins, titles,

pagination, page-end indication, and simple enumeration.

Level 2: Rough draft, one-page compositions, left

binding, superior figures, footnotes, side heads, and

main heads.
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Level 3: Sub-heads, enumerations, quotations, title

pages, and bibliography.

Correspondence--three levels of difficulty:

Level 1: Parts of a letter, punctuation styles,

paragraph styles, placement guides, personal notes, small

envelope, folding letters (small), and postcards.

Level 2: Personal business letter, style variations,

large envelopes, and folding letters (large).

Level 3: Business letters, two-page letters, notations,

and punctuation styles.

Centering and Tabulations--three levels of difficulty:

Level 1: Horizontal centering, vertical centering,

spread centering, and tabular spacing.

Level 2: Tabular centering, three-column tabulation,

secondary heads, and decimal alignment.

Level 3: Column headings.
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