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The problem with which this investigation is concerned 

is that of comparing the effectiveness of two methods of 

teaching production work in beginning typewriting. One 

method is defined as the traditional approach, which adheres 

to suggestions and materials for teaching found in current 

typewriting textbooks. Students are paced, drilled, and timed 

on straight copy to build speed and accuracy, but not on 

production work; they usually type from perfectly arranged 

copy; and they circle their errors for at least half the 

course. The other method, developed at North Texas State 

University by Payne and Anderson, is defined as the teacher-

directed approach. Students are intensively paced, drilled, 

and timed by the teacher on short, simple jobs or parts 

of jobs; they usually type from unarranged copy; they learn 

to erase errors on production work during the first produc-

tion unit; and they are evaluated on the basis of the 

number of mailable items produced during a specific time 

period. 



The purpose of this study is to determine which method 

results in higher levels of production typewriting ability 

and what effect each method has on straight-copy speed and 

accuracy. 

One hundred thirty-eight beginning typewriting students 

from five high schools in Fort Worth, Texas, participated in 

this study. The groups were statistically equated by the 

analysis of covariance technique to compensate for any 

difference between them in initial stroking ability and in 

mental ability. Scores achieved on the initial stroking 

ability test and on the Otis-Lennon Mental Ability Test were 

used for this equation. The analysis of covariance statistic 

was then used to find the adjusted mean scores of the groups 

on each aspect of typewriting achievement which was measured. 

At the end of the two trimesters, students in both 

groups were given three thirty-minute production tests on 

letters, tabulations, and manuscripts. They were evaluated 

on the number of mailable items completed from wholly 

unarranged copy. The adjusted mean number of business letters 

typed by the experimental group was 2.54 as compared with 1.90 

letters typed by the control group, which is significant at 

the .02 level. The adjusted mean number of tabulations typed 

by the experimental group was 4.19 as compared with 2.99 

tabulations typed by the control group, which is significant 

at better than the .01 level. The adjusted mean number of 



manuscript units typed by the experimental group was 1.66 

as compared with 1.16 typed by the control group, which is 

significant at the .01 level. 

Students were given identical five-minute timed writings 

at the end of the course. The adjusted mean speed of the 

experimental group was 36.73 gross words a minute as compared 

with 31.80 gross words a minute for the control group, which 

is significant at better than the .001 level. The adjusted 

mean number of errors made by the experimental was 6.43 as 

compared with 6.85 for the control group, which is not 

significant. 

This report concludes that the teacher-directed approach 

is more effective than the traditional approach in the develop-

ment of production typewriting ability. It is ultimately more 

effective in building straight-copy speed than the traditional 

approach, and it will not hinder the development of accuracy. 
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CHAPTER I 

INTRODUCTION 

The ultimate purpose of typewriting instruction is to 

enable the student to produce acceptable typewritten copy. 

This is true whether the student intends to use his type-

writing skill on the job or for personal business. For the 

large majority of students, formal instruction in typewrit-

ing consists of a 180-hour course in high school, generally 

known as Typewriting I. The challenge to typewriting teachers 

is to help students to attain the level of skill needed to 

produce acceptable typewritten work at a reasonable rate 

within this limited time period. 

Over one-fourth of all high school students enroll in 

typewriting, and it is rapidly becoming an essential tool of 

communication for all persons.''" If students cannot produce 

typewritten items they can use at a rate which significantly 

exceeds that of handwriting, they are unlikely to use their 

typewriting skills after they have completed Typewriting I. 

It is important, therefore, that the time students spend in 

•^•"Typewriting, " Encyclopedia of Educational Research, 
4th ed. (New York, 1969), p. 107. 



Typewriting I classes be utilized as effectively as 

possible. 

Some of the barriers to the production of acceptable 

typewritten work in classes taught by a traditional approach 

are as follows: (1) students often are not mastering the 

knowledge and skills they need to efficiently plan and 

arrange their production work; (2) students who have done 

production work at a leisurely pace rather than being paced, 

drilled, and timed by the teacher, may have such a low rate 

of production that they are discouraged in their attempts to 

use their skill for practical purposes; and, (3) students 

who have been in the habit of circling errors on production 

work during most of the course often find it difficult to 

2 

begin working in terms of usable or mailable production. 

These problems all revolve around current teaching 

practices and typewriting textbook lessons. What may be 

needed is an approach to teaching Typewriting I which will 

overcome these barriers and enable the student to develop a 

level of skill which will encourage him to use his typewrit-

ing ability beyond the classroom and thus develop it further. 

A teacher-directed approach employing techniques designed to 

prevent these problems could prove helpful. 

2 
Classroom lecture and notes, Vernon V. Payne, North 

Texas State University, Denton, Texas, 1969; Leonard J. West, 
The Acquisition of Typewritinq Skills (New York. 1969). no. 
355-414. 



Statement of the Problem 

The problem was a study of student achievement and 

attitude by utilizing two methods of teaching production 

work in beginning typewriting in five high schools in Fort 

Worth, Texas* 

Purposes of the Study 

To further clarify the problem, the following purposes 

were formulated: 

1« to determine which method, the teacher-directed or 

the traditional, would produce the better typewriting produc-

tion rates for students by the end of Typewriting I, 

2. to determine which method would produce better speed 

and accuracy scores for students on five-minute timed writ-

ings , 

3. to compare the attitudes of the two groups toward 

the typewriting course. 

Hypotheses 

To carry out the purposes of this study, the following 

hypotheses were formulated! 

1. Students taught by a teacher—directed approach will 

achieve significantly higher levels of skill in the produc-

tion mailable letters than will students taught by the 

traditional approach. 

2. Students taught by a teacher—directed approach will 

achieve significantly higher levels of skill in the 



production of mailable tabulations than will the students 

taught by the traditional approach. 

3, Students taught by a teacher-directed approach 

will achieve significantly higher levels of skill in the 

production of mailable manuscripts than will the students 

taught by the traditional approach. 

4» Students taught by the teacher-directed approach 

will score significantly higher on five-minute timed writ-

ings, based on speed, than will the students taught by the 

traditional approach. 

5* Students taught by the teacher-directed approach 

will make significantly fewer errors on five-minute timed 

writings than will the students taught by the traditional 

approach. 

6. Students taught by the teacher-directed approach 

will score significantly higher on the Purdue master attitude 

scale, A Scale to Measure Attitude Toward Any School Subject., 

than students taught by the traditional approach. 

7. There will be no significant correlation between 

the production typewriting achievement and the attitudes 

of the students taught by the teacher-directed approach. 

8. There will be no significant correlation between 

the production typewriting achievement and the attitude of 

the students taught by the traditional approach. 



Background and Significance 
of the Study 

The traditional procedure for teaching Typewriting I, 

formulated from a review of current typewriting textbooks, 

consists of (1) stressing straight-copy work, (2) following 

the lessons in the book, one lesson per day, with little 

pacing and drill but some timing involved, and (3) allowing 

students to circle their errors rather than erasing until 

sometime during the second half of the course. Students 

receive a weekly production grade based on number of jobs 

completed within certain time and error limits. Although 

most current typewriting textbooks are structured to provide 

a variety of teaching approaches, they contain very little 

unarranged copy or rough draft copy. Most of the jobs are 

fairly long and complex. Recent research findings indicate 

that improvements could be made upon this procedure. 

West, from his own research and that of associates on 

stressing straight-copy work, concluded: 

The typist does have a different set for 
production typing. He does not bring to produc-
tion typing the stroking techniques bearing on 
accuracy. Finally, there is nothing whatever 
about straight copy errors that has the slightest 
bearing on the features of production work that 
have to do with mailability, namely, the plan-
ning features covering form and arrangement 

Another study revealed that first—semester typing 

students who spent most of the class time on "problem" work 

3lbid., p. 342. 



rather than on the extensive straight-copy drill work found 

in the typewriting textbook lessons, did just as well in 

straight-copy performance at the end of the semester as the 

4 

class taught by the traditional method. 

Crawford found that when third-semester college typing 

students devoted almost all of their time to production 

typing, they achieved greatly superior production performance 

and equal straight-copy performance, when compared with those 

taught by the traditional method. For third-semester type-

writing the traditional method involves spending about two-
5 

thirds of classroom time in developing straight-copy skills. 

These and other studies suggest the need for an approach 

stressing early, extensive drill and practice on production 

typing. As previously mentioned, most students take only 

Typewriting I, yet McCoy found that even after two years 

of traditional classroom instruction, students were unable 

to produce the quality and quantity of work required by most 
£ 

employers for beginning jobs. 

Stolurow discusses a psychological principle which 

indicates that early in typewriting instruction the student 
4 ~ ~ — 
Dorothy J. Hill, "A Study of the Effects of Drill Upon 

Typewriting," master's thesis, graduate school, University 
of Michigan, 1957. 

5 
T. James Crawford, Production Typewriting, Monograph 

Number 97 (Cincinnati, Ohio, 1960). 
6Carl McCoy, "A Study of Achievement in Second-Year 

Typewriting," doctoral dissertation. School of Business 
Administration, University of Oklahoma, 1959. 



should move to wholly unarranged copy, which requires that 

he make his own planning and placement decisions. In fact, 

the student must become proficient at this phase if he is 

ever to achieve a high production rate. The general psycho-

logical principle involves the decreasing effectiveness of 

guidance as the student moves further away from the early 

learning stages.7 

Chiodo compared scores obtained on a letter production 

test using mailable-words-per-minute with the scores obtained 

on the same test using net-production-rate-per-minute. She 

noted that the same student could receive an "A" on one 

method of evaluation and a "B" on the other. She stressed 

the need for a valid way to grade typewriting papers in order 

to select a defensible and realistic method of evaluation 

g 

from the point of view of office production. 

Armstrong conducted a similar study with college stu-

dents, using three approaches to evaluating typewriting 

production. Her findings showed that the setting of specific 

quantitative goals was no more effective in the development 

of production skill than the setting of a minimum goal with 

the emphasis placed on the quality of work produced. She 

7 
Lawrence M. Stolurow, "The Psychology of Skills, IX: 

Analysis and Implications," Delta Pi Epsilon Journal II 
(March, 1959), 16-31. 

8 
Beverly Ann Chiodo, "Evaluating Production Typewriting," 

Business Education Forum, XXIV (March, 1970), 23-24. 
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also found that expressing goals in terms of mailable words 

per minute was more effective than the setting of goals in 

9 

terms of work units. 

West notes how little typing research has been done on 

production work and attempts to construct instructional 

behaviors from basic concepts of contiguity/ reinforcement, 

transfer, and guidance. He recommends specific procedures, 

which will be used as the basis for the teacher-directed 
10 

approach in this study. 

Definition of Terms 

Terms which have special meanings in this study are 

defined as followss 

1. Arranged copy refers to items to be used in produc-

tion work which are displayed in the exact form in which 

they are to be typed. 

2. Unarranaed copy refers to items to be used in 

production work which are presented in the same sequence 

as they will appear in the finished copy but are not 

displayed in the form in which they are to be typed. 

3. Mailable copy refers to items of production work 

which could be used or mailed in their present form based 

on general acceptability in business offices. 

^Ruth Drake Armstrong, "A Comparison of Three Approaches 
to Practice Periods Devoted to the Development of Skill in 
Production Typewriting," doctoral dissertation, School of 
Business Administration, Pennsylvania State University, 1969. 

l°West, op. cit., pp. 355-414. 



4. Mailability refers to the quality of being mail-

able or usable according to current practices in business 

offices. 

5. Production work is the typing of realistic tasks. 

6. Typewriting I is the beginning typewriting course 

of two trimesters in high school, consisting of approximately 

180 hours of classroom time. 

7. Traditional approach is a textbook-oriented approach 

to teaching production typewriting in which students are 

rarely paced, drilled, and timed on production work by the 

teacher? they usually type from perfectly arranged copy; 

and, they circle their errors for at least half the course. 

8. Teacher-directed approach is an approach to teach-

ing production typewriting in which students are intensively 

paced, drilled, and timed by the teacher; they usually type 

from unarranged copy; they learn to erase production work 

during the first production unit; and they are evaluated on 

the number of mailable items produced during a specific time 

period. 

Limitations 

1. In this study only the effects of the teacher-

directed approach on production rates, speed and accuracy 

on straight copy, and student attitudes toward the course, 

as compared to the effects of the traditional approach on 

the same variables, were investigated. 
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2. The study was limited to two trimesters, the fall 

and winter trimesters of the 1972-1973 school year. 

Basic Assumptions 

1. It was assumed that there was a similarity in type-

writing interest between the experimental and the control 

groups. 

2. It was assumed that typewriting activities outside 

the typewriting class were balanced between the groups, and 

therefore, did not significantly affect the study. 

3. It was assumed that the teachers who taught the 

experimental and the control groups were comparable in 

teaching effectiveness and teacher personality. 

Procedures for Collecting the Data 

Five of the seven high schools in Fort Worth, Texas, 

which operate on the trimester system were used. One such 

school was eliminated because it used a different typewriting 

textbook and a continuous-progress method of learning. 

Another had too many schedule changes from one trimester to 

the next to retain an adequate number of subjects. At the 

beginning of the winter trimester, one of the six high 

schools being used was eliminated because the students did 

not continue in typewriting classes with the same teachers. 

Permission to conduct the study was obtained from the re-

search director of the school system. 
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The business education consultant for the school 

system was asked to help in the selection of the teachers 

who participated in the study. Teachers who already had 

some knowledge of the teacher-directed approach were asked 

to participate in the experimental group. Experienced 

teachers who were familiar with the traditional approach 

were asked to participate in the control group. 

During the first three weeks of the school year, type-

writing students typically are learning the keyboard and 

doing other basic skill-building activities. At the end 

of three weeks all the students in the typewriting classes 

of the teachers selected for this study were given three 

one-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 to statistically equate the groups. Classes were also 

selected so that the two groups reflected a balance of 

periods of the day in which the classes were taught. 

Beginning with the first unit on production work, 

teachers using the teacher-directed approach introduced 

production work, using materials provided them.'*""'" These 

materials were constructed for use with a teacher-directed 

approach. The teachers in this group had become familiar 

^Designed by Vernon V. Payne and Ruth I. Anderson, 
North Texas State University, Denton, Texas. 
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with these procedures in the Improvement of Typewriting 

Instruction course at North Texas State University. These 

procedures were used for all production work throughout 

Typewriting I. 

The control group used the traditional procedures for 

the introduction and development of production work presented 

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

procedures involved typing almost exclusively from arranged 

copy with the student typing at his own pace during most 

production work. Although there was a large amount of drill 

work and timing on straight copy, there was little or no 

teacher-directed pacing, drill work or timings on multiple 

short items of production work. The teacher explained each 

job, gave considerable individual attention, and checked many 

papers after class. Students circled their errors for at 

least half 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 during the second half of the course. 

During the last two weeks of Typewriting I, the students 

in both groups were given (1) a production test, (2) a five-

minute timed writing test, and (3) an attitude scale. 

The production test consisted of three parts: (1) 

letters, (2) tabulations, and (3) manuscripts. It was given 

to all the students on three different days. The tests 

included enough unarranged realistic office tasks that most 
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students could not complete them in the thirty minutes 

allowed. Students who did finish in less than thirty minutes 

were instructed to start over with the first item. 

Three five-minute timed writings were given to all 

students. The best of the three was used for purposes of 

comparison of speed and accuracy scores on straight-copy 

work. Gross words a minute and total errors were used. 

h Scale to Measure Attitude Toward Anv School Subject, 

a Purdue master attitude scale, was administered to all the 

students during the last month of the winter trimester. 

The results were used to compare the attitudes of the two 

groups toward the typewriting course. 

Procedures for Treating the Data 

Because the study involved intact groups, the analysis 

of covariance was used. This statistical analysis was formu-

lated to equate intact groups on the basis of two controlled 

variables (initial stroking ability and mental maturity) 

which influence the criterion variables (typewriting abilities 

at the end of the course). The one-way analysis of covari-

ance was used to test the main effects of teaching method on 

the typewriting ability of the students at the end of the 

course. In addition, a correlation between typewriting 

production achievement and attitude was used to determine 

what, if any, relationship existed between these two depen-

dent variables. 



CHAPTER II 

REVIEW OF THE LITERATURE 

Considerable research has been conducted in the field 

of typewriting. However, until recently very little research 

has been done on timed production work. While several re-

search studies have been done relating to early stress on 

production work, few have been done on instructional pro-

cedures or methods of evaluation. 

Early Stress on Production Work 

The study which appears to have caused the most impact 

on the teaching of production work is the one done by 

Crawford in 1956."'" His study compared third-semester college 

typists who had spent nearly all their class time on pro-

duction work with typists who spent the typical two-thirds 

of class time on straight skill building activities and one-

third of their time on production skill building. All the 

typists were given a final production test consisting of a 

large variety of job-type activities of typical difficulty 

in unarranged form. The typists had to make their own 

•*-John L. Rowe, "What Typewriting Research Has Accom-
plished, " Business Education World, XLVIII (September, 1967), 
13. 

14 
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decisions on form and arrangement. The production rate of 

the group which spent all its time on production work was 

raised from five to thirteen words per minute? that of the 

other group, from five to eight words per minute. The two 

groups performed about the same on straight copy proficiency 

in spite of the fact that the former group spent no time 

working directly on this phase of typewriting, while the 

latter group spent two-thirds of class time working directly 

on straight copy proficiency. In other words# the average 

production rate of the first group was 28 per cent of their 

straight copy rates, and that of the other group was 17 per 

cent of their straight copy rates. All work had to be 

2 

mailable or acceptably free of error to be counted. 

Christenson conducted a study among employed typists 

in which one group was given ten minutes a day of speed and 

accuracy drills at their work stations while the other group 

received no drills. Although the straight copy proficiency 

of the first group was significantly improved over that of 

the latter group, there was no significant difference 

between the groups in actual work turned out in a week. 

Increases in straight copy proficiency did not transfer to 

2 
T. James Crawford, "The Effect of Emphasizing Produc-

tion Typewriting Contrasted With Speed Typewriting in 
Developing Production Typewriting Ability," doctoral disserta-
tion, School of Business, Indiana University, 1956. 
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3 

production work. This finding appears to contradict the 

conclusion previously drawn by Penar that the highest 

percentage of transfer to production typing was found among 

slow straight-copy typists. Such transfer decreased on a 

progressive scale as straight-copy scores got higher. He 

concluded that classroom emphasis should be on building 
4 

straight-copy skill. 

After Crawford conducted his study in 1956, using third-

semester typists, Hill conducted a similar study with first-

semester typists. One group spent its time on production 

work after the first six weeks, while a second group did 

the substantial amount of straight-copy drill work, as is 

usually done in first-semester typewriting. The first group 

emerged with copying skill equal to the group which had 

spent large amounts of time drilling on it.^ 

West gave a battery of typing tests to college students 

at terminal stages of training. Straight copy scores showed 

very little correlation with speed on job-type activities and 

3 
Opal Christensen, "The Value of Speed—forcing Drills 

Administered at the Work Station in Improving Typewriting 
Proficiency and Production," doctoral dissertation. School 
of Business, New York University, 1957. 

4 
Thaddens H. Penar, "The Relationship Between Test 

Scores on Straight-Copy Typewriting and Test Scores on 
Selected Typewriting Problems," Journal of Business Educa-
tion, XXIX (February, 1954), 214. 

5 
Dorothy J. Hill, "A Study of the Effects of Drill 

Upon Typewriting," doctoral dissertation, School of Business 
Administration, University of Michigan, 1957. 
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negligible correlation with quality on such activities.6 

Similarly, McLean found very little relationship between 

ordinary copying skills and proficiency at realistic office-
7 

typing tasks. Nelson found that when first-semester typists 

received no timed writings, there was no significant difference 

between their straight-copy or production efficiency and that 
ft 

of students who received the usual number of timed writings. 

These studies indicate that early stress on production 

work in beginning typewriting will not hinder the students 1 

straight-copy proficiency. They also provide some basis for 

a theory that such stress should result in greater proficiency 

at production typewriting. In addition, West states that a 

pure diet of ordinary skill building for weeks on end grows 

tiresome and tends to have adverse effects on motivation and 

interest. On the other hand, large amounts of time are 

necessary to develop proficiency on the many types of job-

related activities considered desirable for a typing training 

program.9 

^Leonard J. West, "Some Relationships Between Straight-
Copy Typewriting Skill and Performance on Job-Type Activities," 
Delta Pi Epsilon Journal. Ill (November, 1960), 17-27. 

7 
Gary N. McLean, "Difficulty Indices and Performance 

Norms for Office-Typing Tasks," Report to United States 
Office of Education, ERIC, 1971, 8. 

®George E. Nelson, Jr., "The Effects of the Relationship 
of Timed Writings Upon the Achievement of Beginning Typewrit-
ing Students," Business Education Forum, XXV (October, 1970), 
43. 

Q 
Leonard J. West, "Implications of Research for Teaching 

Typewriting," Delta Pi Epsilon Research Bulletin (Pebruarv. 
1962), ERIC, p. 18. 



18 

Instructional Procedures 

In 1962 West wrote that there was no typing research 

whatever on instructional procedures? that is, teaching 

methods for job-type activities. The few comments that 

could then be made were based entirely on basic principles 

of learning."^ Nearly ten years later West conducted such 

a study himself. West's study was conducted using low-

ability students in the first and second year of typewriting 

instruction in two vocational high schools.'1'''* Programmed 

instruction was used for the experimental group in combina-

tion with regular classroom teaching. Instructional methods 

for the experimental group were reversed as compared to 

conventional instruction. Four major aspects of instruction 

and the order or method of presentation were stressed,as 

follows: 

1. In the conventional group considerable attention 

throughout training was given to ordinary copying skills in 

the belief that such skills contribute greatly to production 

proficiency. The clerical training programs for low-ability 

students tend to be aimed at little more than success at the 

five-minute, straight-copy timing of Civil Service and other 

10 
Ibod., p. 19. 

•^Leonard J. West, "Reversed Instructional Procedures 
for Vocational Typing Tasks," Delta Pi Epsilon Journal, XIV 
(February, 1972), 28. 
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employment tests. In the experimental group little atten-

tion was given to ordinary copying skills. After the first 

six weeks in both the first year and the second year# 

ordinary stroking skills were represented by little more 

than a few minutes of warmup activity during most, if not 

all, class sessions, 

2. Realistic personal and vocational typing tasks were 

introduced relatively late in the conventional group. Such 

tasks were introduced by the first six weeks of the school 

year in the experimental group. Almost all training there-

after was devoted to such tasks» 

3. The conventional group typed mostly from prearranged 

materials. Even at fairly late stages of training, the 

students received considerable teacher and textbook guidance 

on matters of placement of copy on the page before typing 

each job. In the experimental group explicit instruction in 

the procedures for making placement decisions was done after 

the first two months by means of programmed instruction 

assigned as homework. This was followed in class by prac-

tice at the typewriter in applying the placement concepts 

taught by the program to wholly unarranged materials with-

out teacher assistance. 

4. Teachers of the conventional group confined the 

production tasks to the simpler ones and to one procedure 

for executing a particular type of task. Teachers of the 

experimental group went beyond this to include various 
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procedures of doing a given kind of typing task. In fact 

more was presented in one year than was usually presented 

12 

in a two-year typewriting course for low-ability students. 

The findings showed no significant differences in 

straight copy proficiency between the two groups in spite 

of much larger amounts of practice at such skills among the 

conventional subjects. On the other hand, the experimental 

group showed very large and statistically significant differ-

ences from the conventional group on form errors. The 

experimental group did much better on the quality of the 

product with respect to its appearance on the page and 

adherence to the various rules that apply to letters# tables, 
13 

and manuscripts as reflected in form errors. 

West's study supported previous studies which indicated 

that production typing training should be started early in 

beginning typewriting and should be stressed in preference 

to drill on ordinary stroking skills. In addition, it 

supported the theory that training should focus on the con-

cepts and procedures that apply to placement of the typed 

product on the page. The teacher should provide considerable 

guidance and assistance in the beginning stages, but quickly 

thereafter substitute confirmation from a model for guidance* 

In other words, students should have many opportunities for 
12Ibid., pp. 33-35. 

13Ibid.. p. 35. 
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practice in making unassisted placement decisions* immedi-

ately followed by confirmation or correction of their 

decisions. Wholly unarranged materials unaccompanied by 
14 

placement instructions should be used thereafter. 

Bellemeur conducted a study of the relationship between 

straight-copy scores and production typewriting scores among 

fourth-semester high school typewriting students. The method 

used to build production typewriting speeds was the apprentice-

ship problem-solving method. The teacher made an individual 

analysis of the student's typewriting and assigned drills to 

aid the student in correcting individual problems. He con-

cluded that drill and emphasis in production typing accounted 
15 

for good scores on production typing tests. 

With virtually no research studies in the past on 

instructional procedures in production typewriting# teachers 

have relied on the opinions of experts in the field and on 

research in the psychology of learning. Book, one of the 

earlier experts in the field, wrote that instructional pro-

cedures should provide for a standardization of the learning 

process itself to insure the acquisition of proper habits of 

response and the formation of such habits in the correct 
14Ibid., p» 36. 

"^Raymond E. Bellemeur, Jr., "Building Production Typing 
Speed for Occupational Efficiency," Journal of Business Educa-
tion, XLV (January, 1970), 149-150. 
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psychological order and in the most direct and efficient 

manner. Instructional procedures should also include means 

for the prevention and elimination of the many tendencies 

to error and the special problems present in every learning 

situation. The teacher should arrange detailed practice 

instructions for the students which are based on the best 

knowledge and research available.^ 

The fundamental principles of directing skill learning, 

formulated by Odell and Stuart, have been a basis for 

considerable classroom instruction since 1945.17 The follow-

ing principles are especially appropriate for teaching 

production typewriting: 

Possibilities for the development and 
exercise of all or as many as possible of 
the elements to be perfected in the entire 
learning process should be included in the 
set-up of the learning situation from the 
beginning. 

Possibilities for each learner to 
progress at his own learning rate should 
be included in the learning situation at 
all times. 

The learner should be given as much help 
as possible in becoming an intelligent learner, 
or in other words his own teacher.I8 

16W. P. Book, Learning to Typewrite (New York, 1925), 
pp. 429-430. 

17 
Classroom lecture and notes, Ruth I. Anderson, North 

Texas State University, Denton, Texas, 1969. 

18 
W. R. Odell and Esta R. Stuart, Principles and Tech-

?SU,ev ^3S- N a m i n g of Typewriting. 2nd ed. 
(New York, 1945), pp. 19-23. 
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Clem agrees that students should be taught to do their 

production work intelligently and should understand the 

reasons behind rules and forms in order to respect them and 

develop the ability to use them. In addition, the teaching 

process for such instruction should follow the natural 

learning process of presentation, practice, and feedback. 

In other words, the student first gets the idea, then applies 

it, and finally tests the accuracy and thoroughness with 

which he has done the practice. To accomplish this goal, 

the teacher should break down the whole problem into simple 

parts, introduce a new part as each preceding point is 

mastered, and constantly integrate the ability to handle 

19 
all varieties of forms successfully. 

Lamb concurs with the opinion that students should drill 

on parts of the production task after a brief concept of the 

whole has been presented. She suggests that the teacher tell 

and show the students how to do the job, making sure not to 

present too much new material at one time. The students 

should then have a trial practice period during which they 

can ask questions or report difficulties. After the trial 

practice period, the student works more or less independent-

ly. The teacher checks his performance, analyzing errors 

19 
Jane E. Clem, Techniques of Teachinq Tvoewritina. 2nd 

ed. (New York, 1955), p. 283. 
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in order to plan remedial instruction. This procedure forms 

a cycle of practice, correction, and remedial instruction, 

which is repeated until the student has mastered the pro-

20 

duction task. 

In a discussion of the gestalten versus the connection-

ism schools of thought, as applied to production typewriting, 

Wheeler states that production skill depends on both the 

whole and part methods of learning. The two must be inter-

spersed throughout the entire learning process. In addition, 

typists should work individually without constant supervision 

and frequent instruction, but they must also be taught to 

work under pressure. Students should be provided with 

meaningful, purposeful activities with the ultimate goal of 
21 

producing a thinking typist. 

Robinson relates the whole and part methods of learning 

to the psychological principle of readiness. The student's 

readiness to proceed from one type of job task to another 

depends on his mastery of the subtasks that are an essential 

part of the total task he will do next. The teacher should 

thus develop readiness by sequencing the production materials 

in such a way that the student masters the subtasks and pre-

requisite skills before he types a problem of which they are 
20 
Marion M. Lamb, Your First Year of Teaching Typewrit-

ing, 2nd ed. (Cincinnati, 1959), p. 139. 

21 
Louise H. Wheeler, "Apply Psychology to Production 

Typewriting," Business Education Forum, XXVI (November. 1971. 
18-19. 
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22 
an inherent part. West refers to this as concentrating 

on the novel features of job-task materials and providing 

23 

drills that emphasize what is new about each job. 

West notes that Guthrie's contiguity theory, as a 

psychomotor learning condition, stresses the importance of 

the occurrence of movement stimulus and response close 

together in time. West theorizes from this principle that 

the teacher must use instructional procedures which minimize 

the time interval between stimulus and response and between 
24 

one response and the next. Such theories account for the 

emphasis now being placed by many teachers on (1) timed 

practice on new and difficult parts of problems, (2) timing 

of nontyping elements, (3) pacing, with teacher commentary, 

on models designed to teach layout and stylistic elements, 

and (4) demonstration of the desirable speed and quality of 

required movements. The teacher attempts to create, sustain, 
25 

and control these contiguity conditions. Job-task work 

should routinely, regularly, and always be scores for speed 

as well as quality, both during practice and on tests, 
26 

according to the contiguity theory. 
22 
Jerry W. Robinson, "Psychological Conditions of Problem/ 

Production Skill Building," The Balance Sheet, LII (December, 
1971/January, 1972), 148-152. 

23 
Leonard J. West, Acquisition of Typewriting Skills (New 

York, 1969), p. 362. 
24 25 
Ibid., p. 357. Robinson, op. cit., p. 149. 

26 
West, op>. cit., p. 357. 
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Reinforcement is a condition that increases the 

probability that the response reinforced will occur again, 

when the same stimulus is provided. In human learning 

knowledge of performance results is usually a sufficient 

condition for reinforcement to occur. In other words, such 

feedback increases the probability that the response or 

behavior will reoccur under the same or similar stimulus 

situation. In production typewriting such reinforcement 

should be given in terms of'the speed of the performance, 

when speed-forcing is the strategy being used. On the other 

hand, when performance is for the purpose of checking on the 

application of knowledge of style, arrangement, spacing, and 

such details, reinforcement should be in terms of accuracy 

27 
or correctness* 

Guidance refers to telling or showing the learner in 

advance of his response what response he is to make. The 

opposed tactic, confirmation, consists of showing the correct 

response only after the learner has made a response on his 

28 
own. 

Stolurow summarizes the findings on guidance as follows: 

(1) guidance can aid, provided it is not overdone? 
(2) guidance becomes less effective with continued 
use—as the point at which it is introduced becomes 

27 
Robinson, ojd. cit., p. 150. 

28West, QP. cit.. p. 41. 
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increasingly distant from the beginning of 
practice; (3) guidance is most effective when 
relatively small amounts are used early in 
learning; and, (4) guidance cannot produce 
the high level of performance achieved by 
independent practice 

West recommends a short period of intensive guidance 

followed by a switch to confirmation procedures in which a 

display of the correct response follows rather than precedes 

the learner's response. The teacher should move rapidly to 

unarranged copy which contains only that information normally 

present in real life.^ 

Transfer refers to how some specified learning experience 

influences performance on a second specific task. In discus-

sing transfer, psychologists emphasize the importance of 

identical elements in the learning and eventual application 

31 

situations. Once the stimuli and the responses of real-

life typing are identified, these same stimuli and responses 

must be present in the training, literally and exactly. 

Therefore, the teacher should make the materials of training 

identical to the materials of real-life typing. In that way, 

the responses required in real-life typing will have been 
32 

practiced in the classroom. 
29 
L. M. Stolurow, "The Psychology of Skills—Part II: 

Analysis and Implications," Delta Pi Epsilon Journal II 
(March, 1959), 16-31. 

30 
West, oj>. cit., pp. 41-362. 

31 
Robinson, 0£. cit., p. 150. 

32West, op. cit., p. 362. 
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The foregoing attempts to relate how the most recent 

theories on instructional procedures in production type-

writing have come about. With almost no research directly 

on the topic, business educators have referred to the 

opinions of experts through the years and on the results 

of research in the psychology of learning. 

Evaluation of Production Work 

While evaluation is an integral part of instructional 

procedures, the problems involved in formal evaluation seem 

to warrant special consideration. Most experts agree that 

students should be given production tests of at least thirty 

minutes in length, that such tests should cover a variety 

of job activities, and that timing should include all the 

preparatory and finishing activities necessary for the jobs. 

It is also generally agreed that tests should be from 

unarranged materials, and that terminal testing extending 

over several days should be the main basis for the grade in 

33 

production work. 

However, the agreement among authorities ends at the 

point of assigning a formal grade to production work. 

33west, op.. cit., pp. 562-602? Lloyd V. Douglas, James T, 
Blanford, and Ruth I. Anderson, Teaching Business Subjects, 
2nd ed. (Englewood Cliffs, N. J., 1965), pp. 165-176; 
Mathilde Hardaway, Testing and Evaluation in Business Educa-
tion, 3rd ed. (Cincinnati, 1966), pp. 267-281. 
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West notes: 

The absence of established and widely 
acceptable standards of proficiency for the 
production activities that are the real 
objectives of typing training cries for 
remedy. It is teachers who must begin to 
accumulate the necessary data on student 
performances at production tasks, not under 
the meaningless condition of prearranged 
copy with no planning, but under the 
realistic condition of unarranged copy just 
like that of real-life typing tasks, in 34 
which the typist must make all the decisions. 

He also states that teachers must submit descriptions of 

test copy until such time as it is possible to express task 

complexity by formula leading to an index number that takes 

into account each of the features determining how long it 

, 35 

takes to type a task. 

Some common measures of production skill are as follows: 

(1) mailable words a minute; 

(2) production rate a minute? 

(3) production rate as a percentage of straight copy 

rate; and, 

(4) number of mailable units produced in a specific 

time period. 

The variations on these basic methods are almost endless. 

The mailable words a minute plan penalizes the student 

for an error by the time it takes him to make a correction. 

'̂̂ 'West, OJD. CIT., p. 575. 

35Ibid., pp. 575-576. 
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Balsley has developed a chart of such times, based on 

research, which enables students and teachers to find 

mailable words a minute quickly. For example, the average 

36 

correction without a carbon copy takes twenty-six seconds. 

The production rate a minute is the score obtained on 

various types of problem copy in a test lasting from twenty 

to thirty minutes and covering a group of related activities. 

Gross production rate a minute is the score obtained when 

errors are not to be erased and no penalty is charged for 

them. Net production rate a minute is the score obtained 

when errors are erased and corrected. A penalty is charged 

for all of the typist's errors which are not erased and 

corrected. A number of methods are used for adjusting the 

final score, such as subtracting ten or fifteen words from 
3 7 

the total words typed for each uncorrected error. 

In a study comparing the scoires obtained using the 

mailable words a minute method and the scores obtained using 

the net production rate a minute method, Chiodo noted an 

interesting pattern. If the scores of a class on a particular 

performance test were placed in an array, student X might 

receive an A if the mailable words per minute method were used, 

and he might receive a B if the net production words per 
36tt T 
Hardaway, o£. cit., p. 269. 

37Ibid.. p. 270, 
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38 

minute method were used. Her study might indicate a need 

for finding a more realistic method of evaluation from the 

point of view of office production. 

In a survey of opinions on standards for beginning 

typewriting, Langemo concluded that such standards should 

not be based on those of the business offices because of 

the current lack of standardization of office typewriting 

39 

requirements. On the other hand, Armstrong has outlined 

criteria for scoring mailable letters based on various re-

search findings concerning the opinions of businessmen.^® 

Many of these same criteria can be adapted to tables and 

reports. 

Armstrong also compared the achievement in production 

typewriting of three groups of students who practiced pro-

duction work with the following goals: (1) a minimum goal 

set and the grade assigned dependent upon the quality of 

work produced; (2) specific goals set for each grade level 

expressed in terms of mailable words per minute; and (3) 
38 
Beverly Ann Chiodo, "Evaluating Production Typewriting," 

Business Education Forum, XXIV (March, 1970), 23-24. 
39 
E. Mark Langemo, "Conflicting Opinions in Beginning 

Typewriting Standards as Revealed in the Literature from 1953 
through 1965," NBEA Quarterly. XXXVI (Fall, 1967), 43. 

40 
Ruth Drake Armstrong, "A Comparison of Three Approaches 

to Practice Periods Devoted to the Development of Skill in 
Production Typewriting," doctoral dissertation, School of 
Business Administration, Pennsylvania State University, 1969, 
pp. 73-74. 
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specific goals set for each grade level expressed in terms 

of work units. She found that the first method was just as 

effective as the other two. She also found that expressing 

goals in mailable words per minute was more effective than 

41 

expressing them in terms of work units. 

West considers production rate a minute wholly objec-

tionable because it assumes that all errors are equally 

serious while in reality some errors can cause a letter to 

have to be retyped while others are easily correctable. He 

also states that it is generally preferable, but not always 

possible, to credit only work that is completely free of 

error and to reject work that is unacceptable or unmailable. 

In that case the proper measure is the amount of acceptable 

work done in a given time. At any rate, any proposed scoring 

system should be judged according to how well it furnishes a 

reliable measure of what the teacher wishes to measure 

In his typewriting methods book, published nine years later, 
43 

West suggests complex procedures for grading production work. 

Therefore, in surveying the literature concerning formal 

evaluation of production work, the conclusion might be reached 

that the best method would be one which would accept only 
41 

Ibid., pp. 112-113. 
42 
West, "Implications of Research," op. cit., pp. 28-29. 

43 \ 
West, Acquisition of Typewriting Skills, op. cit., 

pp. 562-599. 
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work that was mailable or acceptable, done under timed 

conditions. Such a method would assume that reliable 

criteria were available for judging mailability or accept-

ability. 



CHAPTER III 

COLLECTION OF THE DATA 

The problem of this study was a comparison of the 

effectiveness of two approaches to teaching production work 

in beginning typewriting. The experimental group was taught 

using a teacher-directed approach, and the control group was 

taught using a traditional approach, which was textbook 

oriented. 

Design and Control of the Experiment 

Subjects who participated in the study were those who 

were enrolled in first- and second-semester typewriting in 

the fall and winter trimesters, respectively, of six high 

schools in a large metropolitan school system during the 

1972-1973 school year. The one other high school in the 

system which operated on the trimester plan was eliminated 

because it used a different typewriting textbook and a 

continuous progress method of learning. The research 

director for the school system granted permission to conduct 

the study. 

There was at least one experimental class and at least 

one control class in each school in the fall trimester. 

However, because of scheduling changes, students from only 

five of the high schools were used as subjects. In three of 

34 
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these schools there was either an experimental or control 

class, but not both. In spite of these events, the result-

ing experimental and control groups reflected an acceptable 

balance in number of subjects, ethnic and socio-economic 

background of the subjects, and time of the day when the 

class met. Moreover, the covariants of initial stroking 

ability and mental maturity were used to statistically 

equate the groups. 

The two groups were equated on the basis of scores 

achieved on two tests. The initial stroking ability test 

was administered as soon as keyboard presentation was 

completed, from three to six weeks after the first day of 

school. The Otis-Lennon Mental Abilitv Test. Intermediate 

Level, was administered during the last month of the winter 

trimester. These test scores were used to statistically 

equate the groups by using the analysis of covariance tech-

nique in testing the first five hypotheses related to the 

comparison of the experimental and control groups. These 

two scores and the scores on timed writings and production 

tests were used to compute regression equations, which in 

turn were used to adjust the actual mean scores for the 

gains in typewriting abilities to compensate for the original 

difference between the groups. 

Subjects in one group were not paired with subjects of 

the other group, and it was not required that each group 

contain the same number of subjects. Approximately 495 
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students were originally enrolled in the control group, and 

approximately 275 in the experimental group. At the end 

of the two trimesters, data from seventy-six subjects in 

the control group, and sixty-two in the experimental group 

were used for statistical treatment. Most of the subjects 

who were eliminated did not continue in secorid-trimester 

typewriting with the same teacher that they had in the 

first trimester. 

The designation of teachers to either the experimental 

or control groups was determined with the help of the 

business education consultant for the school system. 

Teachers who already had some knowledge of the teacher-

directed approach were asked to participate in the experi-

mental group. They had become familiar with this approach 

in the Improvement of Typewriting Instruction course at 

North Texas State University. Experienced teachers who were 

familiar with the traditional approach were asked to partic-

ipate in the control group. 

All teachers were contacted before the in-service train-

ing sessions in August, 1972 (see Appendices A and B). One 

in-service meeting was held for both groups of teachers at 

which those procedures which were identical for both were 

explained, along with the basic design and purpose of the 

study. Two separate in-service meetings were then held to 

give further orientation! one for teachers of the experi-

mental group and another for teachers of the control group. 
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Teachers in both groups were asked to complete a 

questionnaire (see Appendix C). A tabulation of the results 

of these questionnaires is presented in Table I. 

TABLE I 

DATA ON TEACHERS PARTICIPATING 
IN THE STUDY 

Exper imenta1 Control 
Questions Group Group 

(3 teachers) (4 teachers) 

Age: 

20-30 3 2 
30-40 - 1 
40-50 - — 

over 50 — 1 

Years Teaching 
Experience! 

1-3 2 2 
4-6 1 1 
7-15 — -

15-20 — 1 

Years Teaching 
Typewriting: 

1-3 2 3 
4-6 1 1 

Undergraduate Major* 

Business Education 3 3 
Other — 1 

Have Taken a Typing 
Methods Course: 2 3 

Have a Graduate Degree: — -
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Selection of Course Content 

For the purpose of teaching production work, the control 

group made almost exclusive use of the adopted typewriting 

textbook. The materials and the suggestions for using them 

were adhered to by all control classes. This textbook con-

sists of 12 per cent unguided, or unarranged, materials for 

letters, tables, and rough draft copy."'" In other words, 

almost all of the material was arranged in proper form, most 

of it with detailed cues giving the proper number of vertical 

and horizontal spaces to leave between each typewritten item 

within a job. 

The experimental group used the textbook until the 

introduction of the first unit in production work. This 

unit, business letters, was introduced between the sixth and 

twelfth week of the school year. 

Three units on production work were provided to the 

experimental group. These units covered business letters, 

tabulations, and manuscripts. The material for these units 

was developed by Vernon V. Payne and Ruth I. Anderson of 

North Texas State University. These materials were designed 

to implement certain teaching procedures, which have been 

defined as the teacher-directed approach to teaching produc-
2 

tion work. 

^"Leonard J. West, Acquisition of Typewriting Skills 
(New York, 1969), p. 360. 

2 
Ibid., pp. 355—382. 
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Procedures 

Control Group 

The control group used the procedures for the introduc-

tion and development of production work which are presented 

in the textbook used by the schools involved. These proce-
{ 

dures have been so widely used that they might be referred 

to as a traditional approach to the teaching of production 

work. They involve typing almost exclusively from guided, 

arranged copy. The teacher carefully explained each new 

job and often worked with the students individually by 

assisting them at their typewriters and by checking their 

papers after class. The students might be given thirty 

minutes to do a "job" from the textbook, but they were not 

given short, repeated timings (of from two to ten minutes) 

on job applications. Considerable class time was spent on 

drills and timings, using straight-copy materials, for the 

purpose of building speed and accuracy on straight-copy 

timings. Thus, there was less stress placed on production 

work than in the experimental classes. Evaluation of jobs 

on the basis of mailability was delayed until the last few 

weeks of the course. 

Students circled their errors during at least the first 

half of the course. Erasing on production work was taught 

during the second half of the course. Students were then 

taught to erase keystroking errors with a hard rubber 
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typewriting eraser# using a good quality of bond paper (at 

least sixteen-pound, 25 per cent fiber-content paper). 

Exper iment a1 Group 

Teachers of the experimental group introduced produc-

tion work between the sixth and twelfth weeks of school, 

using the special materials provided them. They were also 

provided with a list of procedures for using the materials 

(see Appendix D). 

Erasing of keystroking errors was taught shortly before 

the first production units, using the same method as the 

control group. Thus, the students had some practice in 

erasing before the business letter unit was introduced. The 

students began erasing errors on business letters in the 

third lesson of the unit. 

When placement schemes and procedures were first taught, 

the practice was devoted to making placement decisions; for 

example, using the space bar and the tab key. Those aspects 

of the task which were new to the students were stressed. 

The first few applications of the job to be typed were as 

simple and short as possible. Some jobs were broken down 

into parts, such as the opening and closing parts of a letter, 

or the footnotes of a manuscript. After seeing a model of a 

whole version, the students typed many applications of a part. 

Additional parts, such as the attention line of a letter or 

the column heading of a tabulation, were added one step at a 
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time in later applications. The teachers started by pacing 

the response rate through dictation of the applications. 

The students then moved on to self-paced work, but under 

timed conditions, using short timings of from two to ten 

minutes on the applications. 

In order to gain immediate knowledge of results for 

the quality of their work, the students were shown a model 

version of the task, against which they compared their own 

efforts. The teachers often made quick tours of the aisles 

while applications were being typed in order to catch gross 

errors in placement and immediately point them out to the 

students. 

After intensive practice at planning and decision making, 

the students typed production jobs from wholly unarranged 

materials which required them to make all the necessary deci-

sions as to placement and form. Some unarranged materials 

were provided, and the teachers were encouraged to use all 

the unarranged materials in the textbook as well as to 

construct more of their own, if needed. 

The students were timed at their production work, and 

it was always scored for speed as well as for quality, in 

practice as well as on tests. Evaluation according to the 

number of mailable letters completed within a certain time 

period was the method of scoring used to implement this 

aspect of the teacher-directed method. 
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Beginning with the fourth lesson of the business letters 

unit, the students evaluated their own work as mailable or 

unmailable, using the following criteria: 

1. All directions have been followed, and proper form 

has been used. 

2. Horizontal and vertical margins are attractive. 

Side margins are appropriate for letter length and 

are within one inch of being equal. The main part 

of the letter is either centered vertically or is 

slightly above center. 

3. There are no uncorrected typographical errors. 

4. There are no strikeovers 

5. Erasures are clean and no dark letters stand out. 

6. There are no raised capitals for which part of the 

letter is missing. 

7. There are no smudges. 

8. All words are spelled correctly. 

3 

9. Word division, where necessary, is done correctly. 

The students1 work on the fourth lesson was checked to 

see if they understood the concept of mailability. The fifth 

3 
Ethelyn D. McCord, "A Qualitative and Quantitative 

Evaluation, by Office Managers, of Production Typewriting and 
Transcription Errors," master's thesis, School of Education, 
Iowa State Teachers College, 1959; Clare H. Fleser, "The 
Effect Upon Letter Mailability of Ten Typewriting Errors as 
Judged by Businessmen and Business Teachers," master's thesis, 
School of Business, Ohio State University, 1959; Cleo Click, 
"To Correct or Rewrite," American Business, XXVI (February, 
1956), 36. 
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lesson served as the first production test and was graded 

on the basis of mailability. The teachers used one of the 

two plans shown in Table IX to assign grades. 

TABLE II 

GRADING PLANS FOR MAILABLE LETTERS 

Number of 
Mailable 
Letters 

Plan I 
Points 

Plan II 
Points 

Grade 

4 or more 4 or more 40 or more A 
3 3 30 B 
2 2 20 G 
1 1 10 D 
0 0 0 F 

Plan I was the simplest and stressed pure mailability 

more fully (accept or reject each item). Partial credit of 

one—fourth, one-half, or three-fourths of a point was given 

only for the last letter being typed when time was called, 

if it was incomplete but mailable up to that point. Plan II 

allowed the teacher to deduct a few points for letters which 

were barely mailable and needed improvement. From one to 

nine points were given for incomplete letters which were 

being typed when time was called and were mailable to that 

point. 

The foregoing criteria for mailability and grading plans 

for production tests were formulated for business letters 

because more research data is available on letters than on 



44 

tabulations and manuscripts. However, these same procedures 

for evaluation were adapted for the units on tabulations and 

manuscripts with little difficulty. One tabulation was con-

sidered the equivalent of one business letter, and the 

criteria for evaluation was applied with virtually no changes, 

In evaluating manuscripts, the criteria for mailability was 

applied by elaborating on the first criterion, which refers 

to using proper form and following directions. In adapting 

manuscripts to the grading plan, a half-page of the body of 

the manuscript was treated as one unit, or the equivalent of 

one letter. The cover page, a short table of contents, and 

a short bibliography were each treated as one unit. 

Testing Instruments and Procedures 

The experimental and control groups were statistically 

equated to allow for differences in initial typewriting 

ability and mental ability, both of which affect production 

typewriting ability. An initial stroking ability test was 

used as a measure of initial typewriting ability. All the 

subjects typed the same three one-minute, straight-copy 

timings from the textbook. They selected the one with the 

highest speed, and it was used for purposes of the test. 

The teachers checked the timings to see if they had been 

accurately computed and the correct one selected. These 

timings were given as soon as the keyboard presentation was 

completed. The period of time required for keyboard 
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presentation varied from three to six weeks after school 

started (see Appendix E). 

The Otis-Lennon Mental Ability Test, Intermediate Level, 

Form J, was given to all the sujbects as a measure of mental 

ability. The test was administered by the teachers accord-

ing to the manual for administration provided by the test 

publisher and Instructions for Administering Tests for Type-

writing Study prepared for this study (see Appendix H). The 

test was given to all the students in typewriting classes 

attended by subjects, during the last month of the second 

trimester. The raw score for each subject was converted to 

a Deviation IQ, a measure for comparing his performance with 

pupils of the same age, regardless of grade. Such age per-

formance data is recommended by the test publisher for » 

purposes of equating experimental groups and for proper 

4 

interpretation of experimental outcomes. 

Reliability coefficients for the foregoing test have 

been determined on the basis of corrected split-half correla-

tions, the Kuder-Richardson procedure, and the alternate-forms 

procedure, both by grade and by age. The correlation coef-

ficients for age fourteen are as followst Split-Half, .96; 

Kuder-Richardson #20, .96; and. Alternate-Forms, .94. The 

4 
Arthur S. Otis and Roger T. Lennon, Manual for Adminis-

tration. Otis-Lennon Mental Ability Test (New York, 1967)-
pp. 18—19. 
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standard error of measurement, computed from the reliability 

coefficient of the alternate-forms procedure, is 3.9 points 

5 
of Deviatxon IQ. 

The research on the validity of the test was widerang-

ing, and abundant data were provided. The data were 

organized according to the content, criterion-related, and 

construct categories of the 1966 Standards for Educational 

and Psychological Tests and Measurements. Smith notes that 

the correlation coefficients with the other measures are in 

the expected magnitudes and that some indicate substantial 

relationships with composite or total scores. On the other 

hand, Grotelueschen believes that although the test gives 

good evidence for predicting scholastic success, without 

stronger evidence of construct validity this may merely show 

6 

that the test is a direct measure of scholastic success. 

Milholland, Smith, and Groteleuschen all have high praise 

for the Otis-Lennon Mental Ability Test. Milholland says that 

the construction and norming of the test indicates adherence 

to the highest level of current standards. Its sophisticated 

authorship, apparently backed by the publisher's determination 

to spare no effort or expense, has resulted in an excellent 

5Ibid., pp. 20-33, 

Oscar K. Buros, editor, The Seventh Mental Measurements 
Yearbook, I (Highland Park, New Jersey, 1972), 690. 
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product. Smith states that a number of changes from the 

previous Otis series reflect attention to recent research 

and currently recommended practices in test development. 

The same careful work which marked the previous tests are 

evident in the new series. Future research is needed to 

determine the adequacy of the sampling techniques and 

general usefulness of the test in predicting academic per-

formance. Qrotelueschen notes that the test is an outstanding 

7 

one. 

Speed and accuracy on five-minute, straight—copy timings 

were used as measures of the effects of the two teaching 

approaches on straight-copy typewriting ability by the end 

of the first trimester. It was not possible to compare 

production typewriting ability until the end of the second 

trimester because the control group did not progress to 

evaluation on the basis of mailability until sane time during 

the second trimester. During the last month of the first 

trimester, all the students involved in the study took the 

same three five-minute timed writings from the textbook. 

Each student selected the best one of the three, and the 

teacher checked the papers for accuracy in computing gross 

words a minute and errors. Gross words a minute was the 

measure of speed, and total errors was the measure of 

accuracy (see Appendix F). An identical procedure was used 
7Ibid., pp. 690-693. 
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during the last month of the second trimester to obtain 

final measures of speed and accuracy on straight copy (see 

Appendix G). 

In order to measure production typewriting ability at 

the end of the two trimesters, all the subjects were given 

three production tests during the last two weeks of the 

second trimester. These tests were provided to the teachers 

along with instructions for administering them (see Appendix 

H K 

The students were given the tests on three different 

days. Afteir a brief warmup on the typewriter at the begin-

ning of the period, the students were given thirty minutes 

to work on the test. The tests on business letters and 

tabulations each consisted of four items in unarranged form 

(see Appendices I and J). Students were instructed to type 

as many of the items as possible in mailable form and to 

start over if they finished all the items before the end of 

thirty minutes. The manuscript test consisted of a title 

page; a full page of manuscript with major subheads, minor 

subheads, and a footnote? and, a second page of manuscript 

consisting of slightly less than a half-page. This test was 

also in unarranged form with all placement and form decisions 

left to the students (see Appendix K). 

The tests were evaluated on the basis of number of 

mailable items produced in a thirty—minute period. The 

criterion for evaluation and grading plans described earlier 
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in this chapter were used. Plan I, which assigns one point 

for each mailable item, was used to determine a numerical 

score for each test. 

In an attempt to determine the relationship between 

attitude and production typewriting achievement in the 

experimental and control groups, A Scale to Measure Attitude 

Toward Anv School Subi ect was given. This Purdue master 

attitude scale was administered to all students in all 

classes attended by subjects. The teachers gave the test, 

during the last month of the second trimester, in accordance 

with the publisher's directions and other instructions 

provided them (see Appendix H) , In the belief that the 

students would be more candid if they remained anonymous, 

the teacher coded the instruments given to subjects. Thus, 

only the scales of subjects were used in the statistical 

treatment, although individual subjects could not be iden-

tified. Students were reminded by the teacher that typewriting 

was the only subject to which they were to react on the scale. 

The Purdue scales have demonstrated validity both against 

Thurstone's specific scales and in differentiating among 

attitudes known to differ among various groups. The latter 

8 
has been substantiated in more than eight different studies. 

O 
H. H* Remmers, "Manual for the Purdue Master Attitude 

Scales," (Lafayette, Indiana, 1960), p. 5. 
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The reliabilities of the original full-length (over 

forty items) scales for various population samples ranged 

from .71 to .92. Research studies have demonstrated that 

a smaller number of items, chosen to include the total 

range of scale values, does not appreciably lower the 

reliability of the instrument as compared with the full-

9 
length scale. 

9lbid., p. 6. 



CHAPTER IV 

PRESENTATION AND ANALYSIS OP THE DATA 

Introduction 

The data obtained for statistical treatment for the 

study were related to the three areas of production type-

writing ability, straight-copy typewriting ability, and 

attitude toward the subject of typewriting. Production 

typewriting ability was measured with three thirty-minute 

production tests, covering business letters, tabulations, 

and manuscripts. Straight—copy typewriting ability was 

measured with five-minute timed writings from the textbook. 

Attitude was measured with the Purdue Master Attitude Scale, 

A Scale to Measure Attitude Toward Any School Subject. 

Raw scores from these measurements were tabulated for 

each subject who participated in the study from beginning 

to end, and who took all the tests. These scores, along 

with an individual subject number, a class number, a control 

or experimental group designation number, a Deviation IQ 

score on the Otis-Lennon Mental Ability Test, and a raw 

score on an initial stroking ability test, were entered on 

IBM punch cards for statistical treatment by the Computing 

Center, North Texas State University, Denton, Texas. The 

51 
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first six hypotheses were restated in the null form for 

statistical treatment. 

To compensate for any differences between the experi-

mental and control groups with regard to initial typewriting 

ability and mental ability, the analysis of covariance 

technique was employed to test hypotheses one, two, three, 

four, and five. The raw scores obtained from the initial 

stroking ability test and the Deviation IQ scores obtained 

from the mental ability test were used to compute the 

regression coefficient. A simple correlation technique was 

used to measure the relationship between scores on produc-

tion typewriting and scores on the attitude scale. Based 

on the theory that experimental teaching procedures which 

produce superior results should not be rejected just because 

of the probability that such results would be due to chance 

in more than one or more than five times out of 100, no 

arbitrary level of significance (such as .01 or .05) was 

established for accepting or rejecting the hypotheses. 

The mean scores of the control and experimental groups 

obtained from the initial stroking ability test and the 

Deviation IQ scores obtained from the mental ability test 

were used as the basis for statistical allowance for the 

differences between the two groups in initial typewriting 

ability and mental ability. Data related to the covariants 
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of initial stroking ability (ISA) and mental ability are 

reported in Table III. 

TABLE III 

SUMMARY OF THE DATA RELATED TO THE COVARIANTS OF 
INITIAL STROKING ABILITY AND MENTAL ABILITY 

Group N Mean ISA* S.D. Mean DIQ** S.D. 

Exper imenta1 62 16.37 4.18 89.00 14.80 

Control 76 20.88 6.10 97.51 16.67 

Total 138 18.86 5.76 93.69 16.36 

*Initial Stroking Ability. 

**Deviation Intelligence Quotient. 

The control group had a mean score of 4.51 words a 

minute more than the experimental group on the initial 

stroking ability test. The control group also had a mean 

Deviation IQ of 8.51 points higher than that of the experi-

mental group. These scores reflect higher levels of initial 

typewriting ability and mental ability among the control 

group than among the experimental group and were used to 

compute the regression coefficient in the analysis of 

covariance technique for statistically equating the groups. 

Data Related to Hypothesis One 

The average number of mailable business letters typed 

during a thirty-minute production test by each group is 

reported in Table IV. 
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TABLE IV 

SUMMARY OF THE DATA RELATED TO THE MEAN 
SCORES ON THE BUSINESS LETTERS 

PRODUCTION TEST 

Group N 
Mean 
Score S.D. 

Adjusted 
Mean 

Exper imenta1 62 2.13 1.74 2.54 

Control 76 2.24 1.73 1.90 

The mean raw scores of the number of mailable business 

letters typed show that the control group typed .11 of a 

letter more than the experimental group. However, when the 

scores were adjusted for differences in initial typewriting 

ability and mental ability, the experimental group's score 

reflected the ability to type .64 more business letters than 

the control group during a thirty-minute period. 

Hypothesis one was that the students taught by a teacher-

directed approach will achieve significantly higher levels of 

skill in the production of mailable letters than will students 

taught by the traditional approach. The residuals of the 

analysis of covariance used in testing hypothesis one are 

presented in Table V. 

The analysis of covariance of the mean scores on the 

business letters production test yielded an F value of 5.48, 

which is significant at the .02 level of significance. 

Therefore, hypothesis one was accespted. 
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1 TABLE V 

SUMMARY OF THE ANALYSIS OF COVARIANCE OF THE 
BUSINESS LETTERS PRODUCTION TEST SCORES 

N = 138 

Source 
Degrees 

of 
Freedom 

Sum of 
Square 

Mean 
Square 

F 
Value Probability 

Total 135 292.03 
Jn| , ||L |M|| 

. . 

Within 134 280.55 2.09 — 
Difference 1 11.48 11.48 5.48 0.0207 

Data Related to Hypothesis Two 

The production typewriting ability of the two groups 

in typing mailable tabulations is shown in Table VI. 

TABLE VI 

SUMMARY OF THE DATA RELATED TO THE MEAN SCORES 
OF THE TABULATION PRODUCTION TEST 

Group N Mean Score S«D. Adjusted Mean 

Experimenta1 62 3,66 2.64 4.19 

Control 76 3.42 2.97 2.99 

The experimental group not only had a mean score of .24 

more tabulations typed/ but an adjusted mean score of 1.20 

more tabulations* Thus, when scores were adjusted to reflect 

initial differences between the groups, the experimental 

group's score reflected the ability to produce one and 
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one-fifth more tabulations in thirty minutes than the 

control group. 

Hypothesis two was that the students taught by a 

teacher-d irected approach will achieve significantly higher 

levels of skill in the production of mailable tabulations 

than will the students taught by the traditional approach. 

The residuals of the analysis of covariance used in testing 

this hypothesis are presented in Table VII. 

TABLE VII 

SUMMARY OF THE ANALYSIS OF COVARIANCE 
OF THE TABULATIONS PRODUCTION TEST 

N = 138 

Source 
Degrees 

of 
Freedom 

Sum of 
Square 

Mean 
Square 

F 
Value Probability 

Total 135 781 .85 
Within 134 741 .02 5.53 — _ 

Difference 1 40 .83 40.83 7.38 .0075 

The analysis of covariance of the mean scores on the 

tabulation production test yielded an F value of 7.38, which 

is significant at better than the .01 level. Therefore, 

hypothesis two was accepted. 

Data Related to Hypothesis Three 

The third day of production testing was on manuscripts. 

Data concerning the units of a mailable manuscript typed 
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within thirty minutes are reported in Table VIII. One unit 

represents a title page or a half-page of manuscript with 

subheads and/or a footnote. 

TABLE VIII 

SUMMARY OP THE DATA RELATED TO THE MEAN SCORES 
OF THE MANUSCRIPT PRODUCTION TEST 

Group N 
Mean 
Score S. .D. 

Adjusted 
Mean 

Experimental 62 1.43 1 . .38 1.66 

Control 76 1.35 1 , .07 1.16 

The adjusted mean score of the experimental group 

reflects an ability to produce one-half unit more of 

mailable manuscripts in thirty minutes than the control 

group. Even before the scores were adjusted for differ-

ences in initial typewriting ability and mental ability, 

the experimental group's mean score was .08 of a unit more 

than the control group's mean score. 

Hypothesis three was that students taught by a teacher-

directed approach will achieve significantly higher levels 

of skill in the production of mailable manuscripts than will 

the students taught by the traditional approach. The 

residuals of the analysis of covariance used in testing this 

hypothesis are shown in Table IX. 



TABLE IX 

SUMMARY OF THE ANALYSIS OF COVARIANCE 
OF THE MANUSCRIPT PRODUCTION TEST 

N = 138 

58 

Source 
Degrees 

of 
Freedom 

Sums of 
Squares 

Mean 
Square 

F 
Value 

Probability 

Total 
Within 
Difference 

135 
134 
1 

149.07 
142.03 
7.04 

1.06 
7.04 6.64 0.0111 

The analysis of covariance of the mean scores on the 

manuscript production test yielded an F value of 6.64/ which 

is significant at the .01 level. Therefore, hypothesis 

three was accepted. 

Data Related to the Sums of the 
Scores on Production Tests 

The mean scores of the groups on the total of all three 

of the production tests are presented in Table X. 

TABLE X 

SUMMARY OF THE DATA RELATED TO THE TOTAL OF THE 
MEAN SCORES ON THE THREE PRODUCTION TESTS 

Group N Mean 
Score S. .D. Adjusted 

Mean 

Experimental 62 7.21 5, .01 8.38 

Control 76 7.01 4. .61 6.06 
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The adjusted mean scores indicate that the experimental 

group produced 2.32 more mailable items during the three 

production periods, which totaled one and one-half hours, 

than the control group. Even before the scores were 

adjusted for differences between the groups, the experimental 

group showed a greater raw score mean of .20 mailable items. 

Although there was no hypothesis formulated about the 

results of combined scores on the three tests, these data 

are reported as a further aid to analysis of the results. 

The residuals of the analysis of covariance used in treating 

the above data are presented in Table XI. 

TABLE XI 

SUMMARY OP THE ANALYSIS OF COVARIANCE OF THE 
TOTAL OF THE MEAN SCORES ON THE 

THREE PRODUCTION TESTS 

N = 138 

Source 
Degrees 

of 
Freedom 

Sums of 
Squares 

Mean 
Square 

F 
Value Probability 

Total 
Within 
Difference 

135 
134 
1 

1880.46 
1725.95 
154.51. 

12.88 
154.51 12.00 0.0007 

The analysis of covariance of the mean scores on the 

sum of the three production tests showed an F value of 

12.00. Therefore, the results may be accepted at better 

than the .001 level of significance. 
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Data Related to Hypothesis Four 

Data reflecting straight-copy speed on five-minute 

timed writings are reported in Table XII. The mean scores 

denote words per minute on timings taken at the midpoint of 

the study (at the end of the first trimester) and during 

the final testing period (end of the second trimester). 

TABLE XII 

SUMMARY OP THE DATA RELATED TO SPEED ON 
FIVE-MINUTE TIMED WRITINGS 

Group N Mean 
Score S .D • Adjusted 

Mean 

Midpointi 

Experimental 62 26.71 7.07 28.87 
Control 76 26.66 6.57 24.90 

Finalt 

Expe r imenta1 62 33.89 8.79 36.73 
Control 76 34.12 9.86 31.80 

The experimental group had an adjusted mean score of 

4.93 words per minute more than the control group on the 

final five—minute timed writings. Before the scores were 

adjusted for differences in initial typewriting ability and 

mental ability, the control group had a mean score of .23 of 

a word more than the experimental group. Scores at the 

midpoint are reported as a further aid to analysis of the 

data. These scores reflect a higher achievement by the 
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experimental group on timed writings both in the raw mean 

score, by .05 of a word a minute# and in the adjusted mean 

score, by 3.97 words a minute. 

An illustration of the progress made throughout the 

two trimesters by each of the groups is presented in Figure 

One. It may be seen that although the experimental group 

had a lower initial stroking ability at the end of keyboard 

presentation, they attained as great a mean rate of speed 

as the control group by the end of the first trimester. 

Moreover, they maintained a speed approximately as high as 

the control group throughout the second trimester. 
warn 

Initial Midpoint 

Experimental Mean 
Experimental Adjusted Mean 

Final 

.Control Adjusted Mean 
Control Mean 

Fig. 1—Mean Typewriting Speeds on Five-Minute Timings 

The broken lines indicate the progress each group would 

have made under the same conditions, if they had started with 
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the same mean speed of 18.86 words a minute. The mean 

initial stroking ability of both groups combined was 18.86 

words a minute, and the projected progress is based on the 

analysis of covariance technique for equating the groups. 

Hypothesis four was that the students taught by the 

teacher—directed approach will score significantly higher 

on five-minute timed writings, based on speed, than will 

the students taught by the traditional approach. The 

residuals of the analysis of covariance used in testing this 

hypothesis are shown in Table XIII. 

TABLE XIII 

SUMMARY OF THE ANALYSIS OF COVARIANCE OF THE 
SCORES ON STRAIGHT-COPY SPEED 

N = 138 

Source 
Degrees 

of 
Freed can 

Sums of 
Squares 

Mean 
Square 

F 
Value Probability 

Midpoints 

Total 
Within 
Difference 

135 
134 
1 

3979.78 
3528.30 
451.48 

26.33 
451.48 17.15 0.0001 

Final* 

Total 
Within 
Difference 

135 
134 
1 

7652.04 
6953.20 
698.84 

51.89 
698.84 13.47 0.0003 

The analysis of covariance of the mean scores of speed 

cm five-minute, straight-copy timings during final testing 

yielded an F value of 13.47, which is significant at better 
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than the .001 level. Therefore, hypothesis four was 

accepted. 

Data Related to Hypothesis Five 

The mean number of errors made on five-minute timings 

on straight copy is shown in Table XIV for both the midpoint 

and final point in the study. 

TABLE XIV 

SUMMARY OP THE DATA RELATED TO THE NUMBER OP ERRORS 
ON FIVE—MINUTE TIMED WRITINGS 

Group N 
Mean 
Score S.D. 

Adjusted 
Mean 

Midpoint t 

Experimental 62 5.98 3.79 6.19 
Control 76 6.57 4.40 6.40 

PinalJ 

Exper imenta1 62 6.55 4.18 6.43 
Control 76 6.75 4.14 6.85 

The experimental group had .42 of an error less than 

the control group on five-minute timed writings at the end 

of the study, after adjustments were made for the differ-

ences between the groups. The mean number of errors at the 

final point show that the experimental group made .20 of an 

error less on a timed writing. At the midpoint of the 

study# the experimental group scored .59 of an error less. 
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as shown by mean raw scores, and .21 of an error less on 

the adjusted mean score. 

Hypothesis five was that students taught by the teacher-

directed approach will make significantly fewer errors on 

five-minute timed writings than will the students taught by 

the traditional approach. The residuals of the analysis of 

covariance used in testing this hypothesis are reported in 

Table XV. 

TABLE XV 

SUMMARY OP THE ANALYSIS OP COVARIANCE OP THE NUMBER 
OP ERRORS ON FIVE-MINUTE TIMED WRITINGS 

N = 138 

Source 
Degrees 

of 
Freedom 

Sum of 
Squares 

Mean 
Square 

P 
Value Probability 

Midpoint * 

Total 
Within 
Difference 

135 
134 

1 

2304.51 
2303.34 

1.17 
17.19 
1.17 0.07 0.79 

Pinali 

Total 
Within 
Difference 

135 
134 

1 

2313.57 
2308.63 

4.94 
17.23 
4.94 0.29 0.5931 

The analysis of covariance of the mean scores of errors 

on straight-copy, five-minute timed writings at the point of 

final testing yielded an P value of .29/ which is significant 
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at the .59 level. Since the results could be due to chance 

fifty-nine times out of 100, hypothesis five was rejected. 

Data Related to Hypothesis Six 

Hypothesis six was that students taught by the teacher-

directed approach will score significantly higher on the 

Purdue master attitude scale, A Scale to Measure Attitude 

Toward Anv School Subject, than students taught by the 

traditional approach. A summary of the data related to the 

computation of mean scores and standard deviations on this 

scale is reported in Table XVI. 

TABLE XVI 

SUMMARY OF THE DATA RELATED TO ATTITUDE 

Group N Mean S.D. 
Mean 

Difference 
or * 
D 

Critical 
Ratio 

Exper imenta1 62 8.30 0.84 
1.24 .04 .31 

Control 76 7.06 1.53 

Difference 

The indifference point on the attitude scale is 6.0. 

Scores above 6.0 indicate a favorable attitude, and scores 

below 6.0, an unfavorable attitude. The experimental group 

had a mean score on the scale of 1.24 points higher than the 

control group. Score values range from 1.0 to 10.3, for a 

total range of 9.3 points. The standard error of difference, 

c ĵ, is .04. When this is divided into the mean difference, 
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the quotient is .31, the critical ratio. This critical 

ratio indicates that in 24 per cent of such cases a true 

difference between the two groups in attitude would exist. 

On the other hand, differences as large or larger than -1.24 

can be expected to occur seventy-six times in 100, under the 

given conditions. This indicates that a difference as large 

as -1.24 could easily be the result of a sampling fluctua-

tion from zero and accordingly is not significant. No real 

difference in attitude between the two groups can be assumed, 

and the difference between their means may be attributed to 

sampling error. Furthermore, the critical ratio of .31 falls 

short of the 1.96 needed for significance at the .05 level."'" 

Therefore, hypothesis six is rejected. 

Data Related to Hypothesis Seven 

Hypothesis seven was that there will be no significant 

correlation between the production typewriting achievement 

and the attitude of the students taught by the teacher-

directed approach. Data related to the computation of the 

correlation coefficients used to test this hypothesis are 

presented in Table XVII. 

The correlation coefficient indicating the relation-

ship between attitude and mean scores on production tests 

for the experimental group is a negative .08, which is 

^Henry E. Garrett, Statistics in Psychology and Educa-
tion (New York, 1953), pp. 212-216. 
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smaller than the .165 required for significance at the .05 

level. The correlation coefficient thus indicates that 

there is no significant correlation between the production 

typewriting achievement and the attitude of the students 

taught by the teacher-directed method. Therefore, hypothe-

sis seven is accepted. 

TABLE XVII 

SUMMARY OF THE DATA RELATED TO THE CORRELATION 
OP ATTITUDE AND PRODUCTION TYPEWRITING 
ACHIEVEMENT OF THE EXPERIMENTAL GROUP 

N = 62 

Variable Mean S.D. r* k** r2*** 

Attitude 8.30 0.84 

00 
o
 

0
 1 .997 .0064 

Production 7.21 5.01 

*r—Correlation coefficient. 

**k—Coefficient of alienation. 

***r —Coefficient of determination. 

Data Related to Hypothesis Eight 

Hypothesis eight was that there will be no significant 

correlation between the production typewriting achievement 

and the attitude of the students taught by the traditional 

approach. Data related to the computation of the correla-

tion coefficients used to test this hypothesis are presented 

in Table XVIII. 

Ibid. t p. 439, 
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TABLE XVIII 

SUMMARY OF THE DATA RELATED TO THE CORRELATION 
OP ATTITUDE AND PRODUCTION TYPEWRITING 

ACHIEVEMENT OF THE CONTROL GROUP 

N 76 

Variable Mean S • D. r* k** 

Attitude 

Production 

7.06 

7.01 

1.53 

4.61 
-0.29 .957 .09 

*r—Correlation coefficient. 

**k—Coefficient of alienation. 

2 
***r—Coefficient of determination, 

The correlation coefficient indicating the relationship 

between attitude and mean scores on production tests for the 

control group is a negative .29, which is significant at the 

.01 level. This indicates that only in 1 per cent of such 

cases would this correlation coefficient he due to chance. 

The fact that the negative correlation coefficient is signif-

icant indicates that an inverse relationship exists between 

the attitudes and the production typewriting achievement of 

students taught by the traditional approach. 

The coefficient of alienation, k, indicates that the 

magnitude of one variable may be estimated from the magnitude 

of the other variable at a level of accuracy only 5 per 

cent better than mere guessing. Therefore, this negative 

correlation coefficient is of no use in forecasting high or 
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low production typewriting achievement from high or low 

attitude, and vice versa. 

2 

The coefficient of determination, r , is .09, which 

indicates that less than 9 per cent of the variance in 

production typewriting achievement can be associated with, 

is dependent upon, or is determined by the variance in atti-

tude, and vice versa. Therefore, the correlation coefficient 

can furnish no help in determining the part attitude plays in 

determining the variance in production typewriting achieve-

ment, and vice versa. In spite of its lack of value in 

interpreting the data, the correlation coefficient of -.29 

is statistically significant. Therefore, hypothesis eight 

is rejected. 

^Ibid., pp. 172-177. 



CHAPTER V 

SUMMARY, CONCLUSIONS AND RECOMMENDATIONS 

Summary 

The purpose of the study was to determine the relative 

effectiveness of the teacher-directed approach to teaching 

production work in beginning typewriting as compared to the 

traditional approach- The bases for comparison were pro-

duction typewriting ability, straight-copy typewriting 

ability, and attitude toward the subject of typewriting. 

Three hypotheses dealt with production typewriting 

ability on letters, tabulations, eind manuscripts. Two 

hypotheses dealt with speed and accuracy on straight-copy 

typewriting. Another hypothesis dealt with attitude, and 

the final two hypotheses dealt with the relationship between 

attitude and production typewriting achievement. 

Three experimental classes and four control classes 

from five high schools in a large metropolitan school 

district participated. The teachers were selected for 

competency in the approaches used by them in this study. 

Students in the experimental group devoted more class 

time during the first trimester to typing production work. 

This was introduced by means of intensive instruction on 

short, simple applications stressing the novel aspects of 

70 
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the job. They were paced by teacher dictation, then timed 

on short applications. They were taught to erase and to 

evaluate their jobs on a mailable basis. The students then 

quickly moved to typing from wholly unarranged materials, 

same of which were provided to the teachers. With the first 

unit, the teacher began evaluating production work according 

to the number of mailable items produced in a given time 

period. 

The control group followed the suggestions and pro-

cedures for production work in the textbook used in the 

schools. These procedures placed somewhat less stress on 

production work during the first trimester. Drill work and 

short timings were done on straight-copy work rather than on 

production work. Although teachers made careful explanations 

and gave individual assistance, they did not dictate and pace 

the group as teachers in the experimental group did. The 

materials in the textbook are nearly all perfectly arranged 

with guidance as to number of spaces between items. The 

jobs are longer and more complex than the applications used 

by the experimental group* Students circled their errors 

until some time during the second half of the course. A 

weekly production grade was based on the number of jobs 

completed with a minimum error allowance for each job. 

Evaluation on the basis of mailability was introduced during 

the last few weeks of the course. 
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Both groups took the same series of tests during the 

final month of the course. Three production tests of thirty 

minutes each were given on business letters, tabulations, 

and manuscripts. To test straight-copy typewriting ability, 

gross words a minute and total errors on the best of three 

five-minute timed writings were used. The Purdue Master 

Attitude Scale, A Scale to Measure Attitude Toward Any 

School §ubject, was given to measure attitude. 

The analysis of covariance technique was employed to 

determine if a significant difference existed between the 

experimental and the control group with regard to produc-

tion typewriting ability and straight-copy typewriting 

ability. Statistical allowance was made for the difference 

between the two groups in mental ability and initial type-

writing ability for the first five hypotheses. Mean scores 

on the attitude scale were computed to test hypothesis six, 

which compared the attitudes of the two groups. A simple 

correlation was computed from the scores on the attitude 

scale and the scores on the production tests of the experi-

mental group and of the control group to test hypotheses 

seven and eight. 

Hypothesis one stated that the group taught by the 

teacher-directed approach (experimental) would show a 

significantly greater mean score on the production of 

mailable business letters than would the group taught by 

the traditional approach (control). In testing hypothesis 
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one, it was found that the difference between the adjusted 

mean scores for the two groups yielded an F value greater 

than the .05 level of significance. Therefore, hypothesis 

one was accepted. 

Hypothesis two stated that the experimental group would 

show a significantly greater ability to produce mailable 

tabulations on a thirty-minute production test than would 

the control group. In testing hypothesis two, the differ-

ence between the adjusted mean scores for the two groups 

yielded an P value greater than the .01 level of significance, 

Therefore, hypothesis two was accepted. 

Hypothesis three stated that the experimental group 

would achieve a significantly higher mean score than would 

the control group on the manuscript production test. In 

testing hypothesis three, it was found that the difference 

between the mean scores yielded an F value greater than the 

.01 level of significance. Therefore, hypothesis three was 

accepted. 

Hypothesis four stated that the experimental group 

would achieve significantly greater speed in gross words a 

minute on five-minute, straight-copy timings than would the 

control group. In testing hypothesis four, it was found that 

the difference between the mean scores yielded an F value 

greater than the .001 level of significance. Therefore, 

hypothesis four was accepted. 
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Hypothesis five stated that the experimental group 

would make significantly fewer errors on five-minute timed 

writings than would the control group. In testing hypothesis 

five, it was found that the difference between the mean 

scores yielded an F value significant at the .59 level. 

Therefore, hypothesis five was rejected. 

Hypothesis six stated that the experimental group would 

score significantly higher than the control group on A Scale 

to Measure Attitude Toward Anv School Subject. In testing 

hypothesis six, it was found that the difference between the 

mean scores was 1*24 points, which yielded a critical ratio 

of .32. This ratio is not significant at the .05 level. 

Therefore, hypothesis six was rejected. 

Hypothesis seven stated that there would be no signifi-

cant correlation between the production typewriting 

achievement and the attitude of the experimental group. In 

testing hypothesis seven, it was found that the correlation 

coefficient was -0.08, which is not significant at the .05 

level. Therefore, hypothesis seven was accepted. 

Hypothesis eight stated that there would be no signifi-

cant correlation between the production typewriting 

achievement and the attitude of the control group. In 

testing hypothesis eight, it was found that the correlation 

coefficient was -0.29, which is significant at the .01 level. 

Therefore, hypothesis eight was rejected. 
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Conclusions 

The following conclusions were formulated from an 

analysis of the findings of the study* 

1. In the development of production typewriting 

ability, the teacher-directed approach is more effective 

than the traditional approach. 

2. The teacher-directed approach is an especially 

effective method of teaching students to type tabulations. 

3. In the development of straight-copy typewriting 

speed, the teacher-directed approach to production work 

will not impede progress. To the contrary, it is ultimately 

more effective in building straight-copy speed, as well as 

production typewriting ability, than the traditional approach, 

4. In the development of straight-copy typewriting 

accuracy, the teacher-directed approach to production work 

will not hinder progress, as compared with the traditional 

approach. 

5» The students appear to hcive positive attitudes 

toward the subject of typewriting, whether they are taught 

by the teacher-directed approach or the traditional approach. 

6. Production typewriting achievement cannot be pre-

dicted or determined on the basis of attitude toward the 

subject of typewriting, nor vice versa. 
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Recommendations 

The following recommendations are made on the basis 

of the findings and conclusions of the study; 

1. It is recommended that the teacher-directed approach 

be adopted by typewriting teachers in teaching production 

work. 

2. Publishers of textbooks and other materials for 

teaching typewriting should consider structuring such 

materials so as to facilitate the use of teacher-directed 

activities. 

3. Future studies should be undertaken which compare 

the following aspects of the teacher-directed approach with 

their alternate procedures in the traditional approach, in 

order to determine the relative merits of each step in the 

experimental procedure: 

a. Erasing of keystroking errors, beginning with 

the first production unit. 

b. Evaluation of production work on th^ basis of 

mailability, beginning with the first production unit. 

c. Intensive drill on parts of a job before 

progressing to drill on a whole job. 

d. Teacher pacing, then self pacing under timed 

conditions, on extremely short job applications. 

e. Immediate feedback of the results of typing a 

job by seeing a model of it and by an immediate evalua-

tion from the teacher. 
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f. Typing frcan wholly unarranged, unguided 

materials, after initial practice at planning and 

decision-making. 
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Appendix A 

1733 Holt Street 
Port Worth, Texas 
August 15, 1972 

As professionals we share at least three major concerns for 
typewriting in Port Worth: 

1. The adoption of a new typewriting textbook. 
2. The contents of a new typewriting course guide. 
3. The achievement level of typewriting students 

on the trimester system. 

These concerns revolve around the question: What are the 
best known methods for teaching typewriting and what materials 
will best implement these methods? 

Our business education consultant and our research director 
agree that a study of typewriting methods, especially those 
pertaining to production work in beginning typewriting, could 
make a valuable contribution toward decision-making in these 
areas of concern. 

Would you be willing to participate in such a study during 
the fall and winter trimesters this year? This would involve 
giving some tests which will be furnished you. It also 
involves using the teaching suggestions in the Gregg textbook 
for teaching and evaluating production work. 

A copy of the results of the study will be sent to you next 
summer. All classes will be identified by a number only. 
Results will be reported for two groups only, these groups 
being comprised of approximately six classes each. However, 
if you would like to compare your classes with the groups, 
results for your classes will be sent at your request. 
Results by classes will not be furnished to any other persons. 

I hope you will be able to help in this effort to learn more 
about ways to improve the teaching of typewriting. If you 
have any questions, please call me at 534-6761. 

Sincerely, 

Norma Smith 

On Monday, August 21, teachers participating in this study 
will meet in Room 135, Eastern Hills H.S. from 3:30-4:00. 
Hope to see you then. 
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Appendix B 

1733 Holt Street 
Fort Worth, Texas 
August 15, 1972 

As professionals we share at least three major concerns for 
typewriting in Fort Worth: 

1. The adoption of a new typewriting textbook. 
2. The contents of a new typewriting course guide. 
3. The achievement level of typewriting students 

on the trimester system. 

These concerns revolve around the question* What are the 
best known methods for teaching typewriting and what materials 
will best implement these methods? Our business education 
consultant and our research director agree that a study of 
typewriting methods, especially those pertaining to production 
work in beginning typewriting, could make a valuable contribu-
tion toward decision-making in these areas of concern. 

Would you be willing to participate in such a study during the 
fall and winter trimesters this year? This would involve giv-
ing some tests which will be furnished you. It also involves 
using the teaching suggestions in the West typewriting methods 
text. Some special materials designed for these suggestions 
will be furnished for each student. 

A copy of the results of the study will be sent to you next 
summer. All classes will be identified by a number designa-
tion. Results will be reported for two groups only, these 
groups being comprised of approximately six classes each. 
However, if you would like to compare your classes with the 
groups, results for your classes will be sent at your request. 
Results by classes will not be furnished to any other persons. 

You might want to attend the Letter Drills session being con-
ducted by Martha Flemmons on Friday, August 18, at in-service. 
This will be based on the West text. I hope you will help in 
this effort to learn more about ways to improve the teaching 
of typewriting. If you have any questions, please call me at 
534-6761. 

Sincerely, 

Norma Smith 

On Monday, August 21, teachers participating in this study 
will meet in Room 135, Eastern Hills High School, from 3i30 
to 4t00. Hope to see you then. 
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Appendix C 

TEACHER INFORMATION 

Typewriting Study 

In order to show that the teachers in both groups involved 
in this study were of comparable age, background, etc., 
would you please complete the following form: 

GROUP : Experimental Control_ 

AGEj 20-30 30-40 40-50 over 50_ 

NUMBER OF YEARS TEACHING EXPERIENCEt 

NUMBER OF YEARS TEACHING TYPEWRITING: 

Undergraduate Major* Minor:. 

School Where Obtained: 

Typewriting Methods Course: Yes No 

Graduate degree:, Major: Minor:. 

School Where Obtained: 

Typewriting Methods Course: Yes No 



81 

Appendix D 

PROCEDURES FOR THE EXPERIMENTAL GROUP 

1. Erasing of keystroking errors should be taught 
shortly before the first production unit so that students 
will have some practice in erasing before this unit is begun. 
Students will start erasing errors on business letters in 
Lesson 3. 

2. Beginning with Lesson 4 the students should evaluate 
their work as mailable or unmailable. Hand out the rules for 
mailable letters. Their work on this lesson should be checked 
to see if they understand the concept of mailability. Lesson 
5 could serve as the first production test and be graded on 
the basis of mailability. The teacher can curve the grades 
or use one of the following scales: 

No. of Points, Points, 
Mailable Plan Plan 
Letters One Two Grade 

4+ 4+ 40 A 
3 3 30 B 
2 2 20 C 
1 1 10 D 
0 0 0 P 

Plan One is the simplest and stresses pure mailability, accept 
or reject, more fully. Plan Two allows credit for the last 
item being typed if mailable to that point using five points 
for half an item rather than one-half point as in Plan One. 
Plan Two also allows the teacher to deduct a few points for 
items which are barely mailable and need improvement. 

3. When placement schemes and procedures are first 
taught, devote the practice to making placement decisions, 
i.e. using the tab key and space bar, using many very short 
problems or applications. 

4. Strip the task down to essentials, that is, to those 
aspects of the task that are novel. Start by pacing the 
response rate by dictation of the applications. Move next to 
self-paced work, but under timed conditions, using short 
timings on the applications. 

5. Give students immediate knowledge of results for 
quality of work by displaying a model version of the task, 
against which students compare their own work. Also, a quick 
tour of the aisles can reveal gross errors in placement which 
the teacher can—immediately point out to the students. 
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6. Following intensive practice at planning and 
decision making, move immediately to wholly unarranged 
materials that require the learner to make for himself all 
the necessary decisions. The materials provided are in 
unarranged form. 

7. The typist should be rushed at his production work, 
and it should always be scored for speed as well as for 
quality, in practice as well as on tests. Evaluation accord-
ing to the number of mailable letters completed within a 
certain time period is one method of scoring which complies 
with this procedure. 
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Appendix E 

1733 Holt Street 
Port Worth# Texas 
September 6, 1972 

Dear Participating Teacher* 

Thank you so much for agreeing to help with the study of 
typewriting production work. On or about FRIDAY, SEPTEMBER 
15/ would you please give your students three one-minute 
timed writings. The material to be used for these writings 
is found in the textbook Gregg Typing/ 191 Series. The first 
timing is in Step 4, Page 35, and the other two timings are 
on Page 36. 

Please have the students write the number of words typed in 
the upper right-hand corner. Do not count errors. X need 
only the best one of the three. 

I will pick up the test papers some time between September 
19-29. At that time I will also deliver the materials and 
instructions to the teachers of the experimental group. I 
will try to contact you during your planning period and 
answer any questions you may have at that time. In the 
meantime, please feel free to call me at 534-6761. 

Sincerely, 

Norma Smith 
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Appendix P 

INSTRUCTIONS POR ADMINISTERING TESTS 

TYPEWRITING STUDY 

1. Otis-Lennon Mental Ability Test—See materials required 
on page 7 of the Manual for Administration and Specific 
Directions for Administering at the bottom of page 8 
and at the top of page 9. Skip over to Specific Direc-
tions for IBM 1230 Answer sheets on page 11, and finally 
to Directions Common to All Answer Documents on page 12. 
Scoring will be done by computer. 

NOTEi The brown and white printed IBM 1230 answer sheets 
provided by the publisher should be given to all 
SUBJECTS? that is, to those students who were in 
both your fall and winter trimester classes. 

The black and white mimeographed copies of answer 
sheets should be given to those students who have 
not followed through consecutively during the 
fall and winter trimesters with the same teacher. 

(THIS IS IMPORTANT) 

This test can be given any time during the month of 
Pebruary—preferably during the first half. It takes 
most of a class period. 

2. A Scale to Measure Attitude Toward Any School Subject— 
This test can be given any time during the month of 
Pebruary. It should take only about 15 minutes of class 
time. Read the directions with the students; be sure to 
explain to them that the subject they are reacting to is 
Typewriting. It is preferable that they not fill in 
their names as they will be more candid if they remain 
anonymous. However, you will need to code the instru-
ments given to SUBJECTS by placing a red dot in the 
upper right corner (or any effective means of identifica-
tion) of only those instruments given to subjects. 
(Other students' tests will not be used in the statistical 
treatment of the data.) 

3. Production Tests—Three production tests are to be given 
on three separate days. These tests should be given 
during the first part of the period after a brief warmup. 
Each test should be 30 minutes in length; each should be 
evaluated on the basis of mailability. Each set of 
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papers for each test should toe stapled together and 
the number of mailable letters (or tabulations, or 
manuscripts) marked on the top page along with the 
student1s name. 
This may be used for the final production grade you 
give your students, if you so desire. 
I will need only those tests taken by SUBJECTS. 

Thank you again for your cooperation. You will be informed 
of the results of this study. If you have any questions, 
please call me at 534-6761. 
Norma Carr-Smith. 
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Appendix G 

November 2, 1972 

It's difficult to believe that the end of the fall trimester 
is almost here. I hope the school year has been a productive 
one for you so far. 

In order to get a mid-point check on the students in the 
typing study, would you please give your students three 5-
minute timed writings from pages 121, 124, and 127 of the 
textbook. They should mark gross words a minute over number 
of errors (regardless of number of errors) in the upper right-
hand corner of their best one. 

If you will give these to the teacher in your school who is 
working in the experimental group, I will pick them up from 
her. 

Thank you again for participating in the control group. I 
know you realize that the more closely you follow the 
suggestions and instructions in the textbook for production 
work, the more valid the study will be. Here's hoping we'll 
get some significant results which will be of use to us all. 

Sincerely, 

Norma Carr-Smith 
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Appendix H 

February 15, 1973 

Would you please give three 5-minute timed writings during 
these last two weeks of the winter trimester from pages 
276, 280, and 281 of the Gregg book. Turn in only the best 
of the three for each student. 

On all the tests, it will be a great help if you are able 
to give make-ups for those studends who are absent. This is 
especially important in the experimental classes since we 
are short of students there. 

I will plan to pick up all tests (both of subjects and non-
subjects) from the classes we are using in the study. I 
will also pick up test booklets, extra answer sheets, typing 
units, etc* If you need to turn in your finals to the school 
administration, let me know and I will get them back to you 
before June 1. 

See you sane time during the first two weeks in March. 

Thanks, 

Norma Carr-Smith 
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Appendix I 

MANUSCRIPT TEST 

TITLE PAGEs 

VOCATIONAL OFFICE EDUCATION MANUAL 
Policies Manual 
Prepared for / Mr. John Anderson / Business Manager 
Prepared by / Diane Fremont / January 20, 1973 

FIRST PAGE: 

Title* Vocational Office Education Manual 
Subtitle* Model Office Approach 

The model office approach can be organized in almost 
any school with any Vocational Office Education class. The 
members of the model office carry out the duties of their 
positions. By using the model office approach, we hope to 
contribute to preparing future office workers and to be of 
service to our school and community. 

Major subhead: General Information 

Minor Subhead* OFFICE ORGANIZATION 

The class will consist of a two-hour block of time. The 
only prerequisite for the class is the satisfactory completion 
of one year of typewriting. The laboratory program will be 
conducted as a simulated office. 

Due to the small size of the classes, it will be necessary 
for each student to have an office title and still serve in the 
various departments. An organization chart is presented on 
page 5. This chart should be shown to the office employees. 

Minor subhead t PERSONNEL POLICIES 

Employees will be evaluated periodically by the supervisor, 
department head, and president. The evaluation will be review-
ed with the employee and discussed.! This form will be placed 
in the personnel record. 

As it becomes evident that an employee is suitable for 
promotion, the supervisor may recommend a promotion. All 
promotions are subject to the approval of the president. 

Footnote* •'"Marvin Andrews, Evaluation and Promotion Policies 
for Office Personnel# New York, 1968, p. 20i. 
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Appendix J 

BUSINESS LETTERS 

Type each of the following letters in mailable form; if you 
finish, start over with the first letter. 

Letter JL 

Current date / Miss Elizabeth Nelson / University of Illinois 
/ Urbana, IL 24069 / Dear Miss Nelson / Thank you for your 
letter of October 20 in which you invite me to appear at your 
office for a personal interview at 10 a.m., Thursday, October 
27. (P) I shall be very glad to be there at that time and 
am looking forward to meeting you. / Very truly yours / John 
C. Street / Reference initials / cct Mr. Adam Scott 

Letter 2_ 

Current data / Institute for Advanced Technology / 5172 River 
Road / Washington, D.C. 20016 / Gentlemen / We regret that 
Monographs 99 and 106 are out of stock and out of print. 
They were listed on our address label in error. Please write 
us if we can send you copies of some of our other monographs. 
(P) Monographs 207 and 33 are quite similar to the two you 
ordered. We will be glad to send them. / Sincerely yours / 
Patricia Bliss / Secretary to Bob Thompson / Reference 
initials 

Letter 3_ 

Mr. Thomas K. Dunn / Barton Dodge Company / 272 Madison 
Avenue / New York, NY 16011 / Dear Mr. Dunn / Welcome to 
the Diamond Network. We are delighted to know that you will 
join our staff at the end of the month. When you have 
reported and are settled at your desk, we shall ask you first 
of all, I think, to make a study of the hours at which we 
offer our featured programs. We feel we are not getting the 
viewers that our programs merit. / Please let me know when 
you will arrive, so that I may meet you at the airport. / 
Sincerely yours / Jerome L. White / Reference Initials / 
cci Mr. Dan Davis 

Letter 4. 

Mr. John F. Newman / Newman Products Company / 1200 East 
Howard Street / Lexington/ KY 76402 / Dear Mr. Newman / How 
can we ever thank you enough? Your speech was by far the 
most thrilling that most of us have ever heard. / In payment 
of your fee, I am enclosing a check for $50. I am also 
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enclosing a clipping from our city paper, the result of 
your interview with Mr. Bowles. He phoned me to say that 
the Sunday paper would also have a long report on the 
speech. I shall send you clippings when the paper is out. 
/ Cordially yours / Roberta Patrick, Secretary / Reference 
Initials / Enclosure 
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Appendix K 

TABULATION TEST 

PROBLEM 1. Leave 10 spaces between columns, 

length 
difficult 

tenant 
office 

captain 
lieutenant 

class 
senior 

PROBLEM 2, Leave 12 spaces between columns 

STUDENT BODY OFFICERS 

Shirley Jane Anderson 
Michael James Crabe 
Deborah Jean Hammond 
Edmund Knorr 

Nancy Danforth 

President 
First Vice President 

Second Vice President 
Treasurer 

Secretary 

PROBLEM 3. Leave 6 spaces between columns 

FREQUENTLY MISSPELLED WORDS 

access admission 
basis business 
challenge column 
conscience conscious 

PROBLEM 4. Leave 8 spaces between columns 

advice 
beginning 
condemn 

becoming 

DAILY SCHEDULE 
(Spring Semester) 

Subject 

Algebra 
Typewriting 
Study 
Chemistry 
American History 
English 

Period 

1 
2 
4 
4 
5 
6 

Teacher 

Singleton 
Chandler 

Blackshear 
Booth 

Northcutt 
Singleton 
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