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The problem of this study is that of comparing a con-

current approach with the traditional (delayed) approach of 

presenting the alphabet and number/symbol keys on the 

typewriter keyboard. 

Ten experimental classes and ten control classes, of 

male and female high school beginning typewriting students 

in Texas, participated in the study. 

The experimental group was introduced the alphabet and 

number/sumbol keys concurrently with drills coordinated with 

Century 21 Typewriting. The control group was introduced 

the alphabet and number/symbol keys according to Century 21 

Typewriting. Both groups used three minutes of daily practice 

on number drills through Lesson 60. 

Both groups were given two-minute timed writings after 

Lessons 30, 40, 50, and 60 on alphabetic copy, mixed copy 

with twelve percent numbers, mixed copy with fifty percent 

numbers, and all-number copy. The mean scores for speed and 

accuracy on the four types of copy were compared using the 

analysis of variance technique for repeated measures. 



The following conclusions were drawn from the study: 

Beginning typewriting students learning the alphabet and 

number/symbol keys concurrently followed the daily number 

drills will achieve a higher percentage of accuracy on all 

types of copy than students learning by the traditional 

method. Greater speed on alphabetic copy will be achieved 

by students learning by the traditional method. Teaching 

the alphabet and number keys concurrently will not have an 

adverse effect upon typewriting speed. 

The following recommendations were made: Instructors 

of typewriting should utilize daily number drills after the 

introduction of the number keys. Statistical typists should 

be trained by the concurrent method. The typewriting text-

book authors should consider a concurrent introduction of 

the alphabet and number keys or provide supplementary drills 

for the concurrent method to those teachers desiring an 

alternative approach to the traditional approach. 
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CHAPTER I 

INTRODUCTION 

Keyboarding is beginning to receive more attention in 

the field of office education as it is being used as a basic 

tool for many related fields such as data processing, word 

processing, and computer programming. Teachers of key-

boarding and beginning typewriting classes are noticing 

that the emphasis upon numbers in our lives is demanding 

more attention in the classroom. People are being classified 

more and more by social security numbers and credit card 

numbers than by alphabetic methods. The planned expansion 

of the zip code to nine digits is also adding emphasis to 

the importance of accuracy in typing numbers. Computers 

are able to handle numbers much faster than alphabetic 

characters. Consequently, numbers are of increasing impor-

tance in the computer-oriented world of today. The burden 

of emphasizing accuracy in typing numbers becomes the 

challenge of the typewriting teacher. 

All typewriting teachers have encountered a student 

who questions or complains to them when it comes time to 

present the number keys on the typewriter. Students often 

ask, "Do we have to learn the numbers?" or "I already know 

how to type the alphabet; why bother with learning the 



number keys?" Later in the year, the teacher again will 

hear comments such as, "I hate typing anything with numbers," 

or "I don't bother to practice the number keys by touch— 

they're not important," or "Those numbers always cause me 

to ruin a good timed writing." Tension and frustration 

occur in most students when typing numbers. Most students 

lack confidence in themselves when given a few numbers in a 

letter, table, or manuscript. Numbers slow them down in 

their production ability because they don't know the numbers 

by touch. Many students possess negative attitudes when 

first learning the numbers because of the manner in which 

the numbers are presented. 

The current practice of presenting the numbers is to 

wait until the student has learned all of the alphabet keys 

and has reached a level of confidence after a week or two 

of intensive drills on the alphabet keys. The student often 

builds a psychological block to learning the number keys 

and feels finished after learning the alphabet. Teacher 

attitude has a lot to do with student attitude and vice 

versa when it comes time to introduce the number keys. Some 

teachers only introduce the number keys and never follow-up 

with daily drills on numbers. The students may develop a 

poor attitude about typing anything that has numbers because 

the number keys are never thoroughly introduced and drilled; 



and because, possibly, the timing of introducing the number 

keys was not best for the student. 

There is an alternative method of when to introduce 

the number keys that might result in higher speed, more 

accuracy, and confidence and may result in a more positive 

mental attitude toward mastering the number keys. The 

alphabet and number/symbol keys could be taught at the same 

t ime. 

Only one major typewriting textbook on the market today 

uses the approach of introducing the alphabet and number 

keys concurrently. Very little research is available to 

substantiate or discount this method. Consequently, type-

writing textbook authors are not likely to employ a method 

that is non-conventional unless they are convinced that 

method is a superior one. Classroom teachers generally do 

not have an alternative to the traditional method unless 

they write their own drills for presenting the alphabet and 

number keys concurrently. Typewriting teachers need an 

alternative to the traditional method that might insure 

superior results and a better student attitude toward typing 

numbers. 

Statement of the Problem 

The problem of this study was to compare a concurrent 

approach with the traditional (delayed) approach of 



presenting the alphabet keys and number/symbol keys on the 

typewriter keyboard. 

Purposes of the Study 

The purposes of this study were as follows: 

1. to develop special practice exercises and drills 

for teaching the alphabet and number/symbol keys 

concurrently; 

2. to provide the classroom teacher with an alternative 

plan of teaching the alphabet, number, and symbol keys; and, 

3. to compare the traditional (delayed) method with 

the concurrent method of teaching the alphabet and number/ 

symbol keys on the typewriter keyboard. 

Hypotheses 

The following hypotheses were tested. 

1. There is a difference between the experimental 

group and the control group in speed on alphabetic copy 

after Lessons 30, 40, 50, and 60. 

2. There is a difference between the experimental 

group and the control group in accuracy on alphabetic copy 

after Lessons 30, 40, 50, and 60. 

3. There is a difference between the experimental 

group and the control group in speed on mixed copy with 

twelve percent numbers after Lessons 30, 40, 50, and 60. 



4. There is a difference between the experimental 

group and the control group in accuracy on mixed copy with 

twelve percent numbers after Lessons 30, 40, 50, and 60. 

5. There is a difference between the experimental 

group and the control group in speed on mixed copy with 

fifty percent numbers after Lessons 30, 40, 50, and 60. 

6. The experimental group achieves greater accuracy 

than the control group on mixed copy with fifty percent 

numbers after Lessons 30, 40, 50, and 60. 

7. The experimental group achieves greater speed than 

the control group on all-number copy after Lessons 30, 40, 

50, and 60. 

8. The experimental group achieves greater accuracy 

than the control group on all-number copy after Lessons 30, 

40, 50, and 60. 

Significance of the Study 

"Numbers and symbols should not be introduced until the 

students possess a reasonable degree of security with the 

alphabetic keyboard.""'" This traditional view of introducing 

the keyboard is reflected in all but one of the major 

vocational typewriting textbooks on the market today. 

Because there is so much to cover in first-year typewriting 

Richard Featheringham and William Mitchell, "Methods 
of Teaching the Alphabetic Keyboard," Eastern Business 
Teachers Association Yearbook, Vol. 38, 1965, p. 34. 



and many students do not go on to take a second year of 

typewriting, the typewriting teacher is faced with covering 

the keyboard in the quickest manner than will produce 

reasonable results later in the semester in terms of speed 

and accuracy. 

Robinson states, 

The least liked, least practiced, and least 
mastered section of the keyboard is undoubtedly 
the figure/symbol (top-row) keys. Students have 
not developed the speed and accuracy in typing 
figures and symbols that teachers expect and that 
business and government job tasks demand.^ 

The speed and accuracy with which a person types the numbers 

does have an effect upon production. The proficient typist 

feels confident when typing material that contains a large 

proportion of numbers. On the other hand, a typist who is 

not proficient in the top row lacks this confidence needed 

to overcome the obstacle of mastering the top row. An error 

in a number is not as recognizable as an error in a word. 

Nanassy states, 

We are fast becoming a number-oriented society, 
Not only are we identified by our names spelled 
in alphabetic letters, but more and more we are 
also identified for various purposes by a series 
of numerals. Most of us have been assigned a 
social security number, our bank account carries 
another set of numbers, we may have an employee 
number, our charge accounts carry numerical 
designations. Further, we have telephone numbers, 

2 
Jerry W. Robinson, editor, Strategies of Instruction 

in Typewriting, Cincinnati, South-Western Publishing Company, 
1972, p. 5. 



house or apartment numbers, ZIP code numbers, and 
numbers on just about every business paper we 
handle. This list can be expanded with many other 
illustrations of uses we make of numbers in our 3 
contacts with business, industry, and government. 

The usage of numbers has increased greatly because of our 

rapidly changing technology and increasing dependence upon 

the use of computers. Computers can handle numerical data 

much faster than alphabetical data. Lower production will 

result in inefficiency to use the number row with skill and 

confidence. Consequently, higher cost will be incurred. 

Nanassy further states that certain challenges and 

problems are inherent in attaining highly acceptable skills 

on the upper-row keys. 

One (factor) is that numbers and symbols 
are somewhat more difficult to type, simply 
because they require longer finger reaches on 
the keyboard. A second factor is that textbooks 
generally place minimal emphasis on practicing 
these keys, and students simply are not 
encouraged to devote adequate time to the 
mastery of these keys.^ 

The methods used by the typewriting teacher in teaching 

the top row have been challenged very little by research in 

the past twenty years. No one method of presenting the top 

row in terms of timing with regard to the presentation of 

the alphabet keys and order of the numbers introduced has 

been demonstrated as superior. 

3 
Louis C. Nanassy, "Teaching Numbers and Symbols," 

Business Education Association Yearbook, Vol. 28, 1970, p. 19, 

^Ibid., p. 20. 
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This study is significant in that it is an attempt to 

find a better method of teaching the number keys in timing 

and order of presentation. This study is also significant 

in that drills were developed for the teacher desiring to 

utilize an alternative method of teaching the entire key-

board. The two methods compared in this study provide the 

classroom teacher with insight into the effect that the 

timing and pattern of presentation of the number keys have 

on speed and accuracy with four different types of timed 

writings repeated four times during an eight-week period 

following the introduction of the keyboard. 

Definitions 

For the purposes of this study, certain terms are 

defined as follows. 

Accuracy is the dependent variable measured in 

number of errors subtracted from the gross words, then 

divided by gross words. Accuracy will be reported as a 

percentage of accuracy. 

Alphabet keys are the keys on the typewriter key-

board that imprint the twenty-six letters of the alphabet 

and the punctuation marks. 

3. The contiguous approach consists of introducing 

the number keys in forward or reverse order. 

4. The direct reach method is a method of introducing 

the number row with the hands kept on the home row with the 



fingers reaching up to the number row when desiring to type 

numbers. 

5. An error is any deviation from the printed copy 

which is considered an error according to the University 

5 

Interscholastic League. A number is considered a word and 

only one error can be counted in a word regardless of the 

length of the word or number. 

6. The experimental approach or concurrent approach 

introduces the alphabet keys and number keys at the same 

time as opposed to the traditional approach of teaching the 

alphabet keys first and then the number keys. 

7. Gross words per minute (GWPM) refers to the total 

number of standard words typed in a given period of time, 

divided by the number of minutes used to type the copy. 

8. Mixed copy refers to copy composed of alphabet 

and number keys and punctuation marks. Mixed copy with 

twelve percent numbers refers to copy with twelve percent of 

the keys stroked being numbers, and mixed copy with fifty 

percent numbers refers to copy with fifty percent of the 

keys stroked being numbers. 

9. Number keys are keys on the typewriter keyboard 

that imprint the numbers, including the i and J key. 

5 
Constitution and Contest Rules of the University 

Interscholastic League for 1979-80, The University of Texas, 
1979, pp. 104-105. 
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10. The one-day-delay plan is a method of introducing 

the symbols in the top row one day after the corresponding 

number in the lower case was introduced. 

11. The skip-around approach is a method of introducing 

the keyboard by starting with the home row, then skipping 

around to various letters on the third and bottom rows, and 

then introducing the number keys in a non-contiguous pattern. 

12. Speed is the dependent variable measured in total 

number of standard words typed in a given period of time 

divided by the number of minutes that it took to type the 

copy. 

13. A standard word consists of five typewriting 

strokes, including the space bar. 

14. Straight copy refers to copy composed of the alpha-

bet keys and punctuation marks. 

15. Symbol keys are keys on the typewriter keyboard 

that imprint the symbols located in the upper case of the 

number keys and any other symbols located at the right of 

the keyboard. 

16. The traditional approach consists of teaching the 

alphabet keys first followed by a number of days of 

reinforcement and skill-building drills before introduction 

of the number and symbol keys. 
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Limitations 

One limitation in this study that must be recognized 

was the inability of the teachers to control the students' 

typewriting practice outside of class. The textbook 

selected for use in the study and the drills prepared by 

the researcher that were coordinated with the textbook may 

affect the generalizability of this study to include all 

high school typewriting textbooks. 

Procedures for Collecting and Analyzing the Data 

Ten control and ten experimental classes were selected 

randomly from beginning typewriting classes using the 

6 

Century 21 Typewriting textbook. The control classes 

learned the alphabet keys and then the number keys. The 

control classes followed Lessons 1 through 60 in Century 21 

Typewriting, second edition. After Lesson 30, the classes 

were administered three minutes of drills each day on mixed 

and number copy. The experimental classes learned the 

alphabet and number keys at the same time. The experimental 

classes followed Lessons 1 through 60 in Century 21 Type-

writing, second edition, with added number drills from 

Lessons 3 through 13. After Lesson 13, the students were 

administered three minutes of drills each day on mixed and 
6 
D. D. Lessenberry and others, Century 21 Typewriting, 

Cincinnati, South-Western Publishing Company, 2nd ed., 1977, 
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number copy. The teachers of the experimental classes 

eliminated those sections of Lessons 26 through 30 that 

introduced the number keys. Students in both the experi-

mental and control classes were tested after Lessons 30, 40, 

50, and 60 on four different types of copy. 

The timed writings were scored for speed and accuracy. 

These scores were transferred to punched cards for automatic 

data processing. The analysis of variance was computed for 

each test by using a two factor experiment with repeated 

7 

measures on one factor. The null hypotheses were rejected 

at the .05 level of significance. 

7 
George A. Ferguson, Statistical Analysis in Psychology 

and Education, 4th edition, New York, McGraw-Hill Book 
Company, 1976, pp. 304-322. 



CHAPTER II 

REVIEW OF RELATED LITERATURE 

Most teachers will agree that proficiency in typing 

numbers and symbols is very important. They will also agree 

that this is one of the most troublesome areas of teaching 

typewriting. Teachers often de-emphasize the drilling of 

the top row after the initial presentation. In reviewing 

textbooks over the past twenty years, there is a noticeable 

increase in the amount of number drills in the textbooks 

and the amount of mixed-copy material.^ 

Our society is very number-oriented today and will 

probably increase in its emphasis upon number in the future. 

Numbers are used every day—social security numbers, bank 

accounts, credit cards, employee numbers, driver's licenses, 

telephone numbers, addresses and zip codes. These represent 

only a small part of the numbers in our lives. Many problems 

occur when one records a number incorrectly. Today, much 

of this type of activity is done on computers. But more 

importantly, those numbers are entered into the computers by 

humans. Human error is using numbers can cause serious 

1 
Theresa Zimmer, "A Comparative Analysis of the Methods 

of Introducing the Alphabetic, Number, and Symbol Keys in 
Selected High School and College Typewriting Textbooks," 
unpublished research study, North Texas State University, 
Denton, Texas 1980. 

13 



14 

problems. Symbols are also extremely important in communi-

cation. Richard Morrison of the National Aeronautics and 

Space Agency reported that the destruction of rocket equip-

ment was traced to the omission of a single hyphen from data 

fed to computers guiding the rocket. This missing hyphen 

cost the Agency $18,500,000—the value of the destroyed 

2 

equipment. One problem in detecting errors in numbers is 

that numbers do not have patterns that are easily recognized 

by the proofreader. It is quite easy for one to detect a 

misspelled word, but it is quite difficult for one to detect 

a mistake in a social security number or a charge account 

number. This increase in the use of numbers and symbols 

leaves the master teacher with no alternative other than to 

search for the most efficient methods of teaching the top 

row that will also result in lasting proficiency for the 

typist. 

Methods of Teaching the Number Keys 

There are four basic methods of teaching the number 

keys: the home-row reach method, the third-row method, the 

pipe-organ method, and the top-row method. Each of these 

methods has advantages and disadvantages. Even though a 

number of research studies have compared the different 

2 
Richard Morrison, "News and Views," Today's Secretary, 

Vol. 65, Sept., 1962, p. 14. 
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methods, no one method has been demonstrated to be 

superior to the others. 

The Home-Row Reach Method 

The home-row reach method is also known by the other 

following names: the direct-reach, the finger-reach, and 

the traditional method. Both hands are placed on the home 

row (second row from the bottom on a standard keyboard) and 

remain on this row when typing numbers. The typist will 

reach to the top row when desiring to type numbers or symbols. 

This method is the most frequently used teaching method. 

Bailey conducted an experimental study with ninth-grade, 

beginning typewriting classes to compare the home-row, the 

3 

pipe-organ, and the third-row method of teaching the numbers. 

Each group practiced moving their hands to the proper position 

for three days before the numbers were introduced. The pipe-

organ group learned the 2, 3, and 4 keys the first day and 

the 5 and 5 keys during the second day; the 7, 8, 9, and 0 

keys were introduced the third day in the traditional text-

book manner. The third-row group was introduced to the 

students were taught to reach the number keys from the third 

row. The home-row group was taught to reach the keys in 

3 
Thomas F. Bailey, "An Experimental Study Comparing the 

Home-Row Method, the Pipe-Organ Method, and the Third-Row 
Method of Teaching the Number Row in Typewriting," Utah State 
University, M. S. thesis, 1970; summary, NBEA Yearbook 12, 
1974, p. 210. 
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the traditional manner of reaching from the home row to the 

number row. This group followed the order of presentation 

in the textbook. All groups were drilled on numbers for 

five minutes each day for a period of twelve weeks. They 

were tested three times during the experiment on timed 

number copy, mixed copy, and straight copy. The tests 

indicated that the traditional method was slightly superior 

to the pipe-organ and third-row methods on 100 percent number 

copy that was typed for speed. No superior method was in-

dicated on ten percent number copy and fifty percent number 

copy. Bailey concluded that students needed to be drilled 

on numbers daily regardless of the method used. 

Garabedian conducted a study to compare the pipe-organ 

method with the standard finger-reach method of typewriting 

4 

numbers ten years prior to Bailey's study. The finger-

reach method in this study is the same technique as the home-

row method in the Bailey study. Ninth-grade students were 

used and equated on the basis of age, evidence in school 

cumulative records, and time of day in which they took 

typewriting. After the keyboard was introduced, the students 

were drilled throughout the semester on special drills on 

numbers. A total of eight timed writings involving number, 
4 
Lilyan Garabedian, "An Experimental Study of the Pipe-

Organ Method Versus the Finger-Reach Method of Teaching the 
Number Keys in Typewriting," University of Southern California, 
M.S. thesis, 1959; summary, The National Business Education 
Quarterly, Vol. 29, Oct., 1960, pp. 29-30. 
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mixed, and straight copy were given to each group. A total 

of eight critical ratios for speed and for accuracy were 

computed. For accuracy, one was significant at the .01 

level, one was significant at the .05 level, and six were 

not significant for the finger-reach method, Garabedian 

concluded that no differences can be attributed to either 

method even though the finger-reach method was superior in 

terms of speed and the pipe-organ method was superior in 

terms of accuracy. 

The Pipe-Organ Method 

The pipe-organ method was developed by MacDonald whereby 

the hands move to different levels of the keyboard. The 

right hand stays on the home row while the left hand moves 

up to the top row. This was derived from the method of 

playing the pipe organ. The left hand moves one space to 

the right so that the little finger is on the 2 key and the 

index finger is on the 5 key and will also reach over for 

the 6 key. The "L" key will be used for the number one. 

The elevation of the left hand feels strange to the students 

at first, but the teacher must practice this with the 

students before presenting the numbers. The right hand on 

the home row is also in a good position for typing the 

periods and commas used so often in numbers. 

5 
Zillah K. MacDonald, "A Pipe-Organ Method of Teaching 

Numbers," UBEA Forum, March, 1949, pp. 9-10, 
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While Garabedian found no significant differences 

between the home-row reach method and the pipe-organ method, 

she did find that the pipe-organ method was a more accurate 

method even though the finger-reach method was superior in 

terms of speed.® 

The Third-Row Method 

The third-row method is also known as the "we-23" 

method. This is a common method for statistical typists 

whereby hand position adjustments are moved from the home 

row to the third row in order to be closer to the top row 

and still have usage of the alphabet. In teaching this 

method, the student types "we" three times and then types 

"23" three times. This procedure is used for teaching the 

entire top row and for developing proficiency in number 

combinations. 
7 o 

Bailey and Garabedian have done studies with this 

method but did not demonstrate that it was superior or 

inferior to the other methods. As a result of studies con-
9 

ducted in the Los Angeles area, Erickson concluded that 

6 
Garabedian, op. cit., pp. 29-30. 

7 
Bailey, op. cit., p. 210. 

8 
Garabedian, op. cit., pp. 29-30. 
9 
Lawrence W. Erickson, "Teaching the Number Row," 

Journal of Business Education, Oct., 1956, p. 25, 
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the third-row method had a slight superiority in rates on 

mixed copy and all-number copy over the pipe-organ or home-

row reach methods. 

The Top-Row Method 

The top-row method is described by Featheringham and 

Mitchell in 1965 as a method used by statistical typists 

whereby the top row is the home row for the typists. No 

attempt is made by the typists to type periods and commas. 

The space bar is used instead of decimals and commas. When 

it is needed to type headings and words, the hands will 

return to the home row, Featheringham and Mitchell suggest 

that once a student has obtained initial security in typing 

numbers (about 100 digits per minute), that the teacher 

abandon the traditional method, and teach another method 

that should result in statistical proficiency, 

11 

This is contrary to the beliefs to Shifrin. He 

advocates the use of the top-row method when first intro-

ducing the numbers so that the students will gain a sense 

of security and location before trying to reach the numbers 

from the home row. After several months, these students 

were typing the top row as easily as any other row on the 

R. Featheringham and W. Mitchell, "Methods of Teaching 
the Alphabetic Keyboard," Eastern Business Teachers Associ-
ation Yearbook, Vol, 38, 1965, pp. 18-31, 

11 
Eugene M, Shifrin, "Home Row Letter Cues for Learning 

Numbers," Business Education World, Vol. 51, Jan,-Feb,, 1971, 
pp. 6-7. 
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keyboard. After the students move their hands to the top 

row, number drills are typed with a home-row letter placed 

below it as a cue to the student. These "letter cues" aid 

the student in trying to remember which finger to associate 

a particular number with. Shifrin also employs the use of 

student progress charts to show daily gains in the typing 

of numbers. The rationale in using this method in preference 

to the home-row method is that the student is trying to learn 

two things at one time with the home-row method. The student 

is trying to learn the finger that must be used on each num-

ber key and, also, the physical motion involved in the reach 

from the home row to the top row, Shifrin says that this 

top-row procedure divides the learning into two simple 

stages instead of one complicated stage—learning which 

finger types the number and letter first and then learning 

a new reach after the student has developed a sense of 

security about the top row. 

There is no formal research that demonstrates the 

superiority of the top-row method over the other methods. 

Timing of Introducing the Number Keys 

There is some controversy in typewriting methods as to 

the best time to teach numbers. The numbers could be taught 

in three ways—before the alphabet keys are presented, after 

the alphabet keys are presented, and at the same time the 

alphabet keys are presented. The second approach is called 



21 

the non-simultaneous or traditional approach, and the third 

approach is called the simultaneous or concurrent approach. 

Graf set out to determine whether or not the difference 

in the order of keyboard presentation would result in any 

increase in the proficiency of beginning typists when 

straight copy, statistical copy, and number copy were used 

12 

as measurements. In Graf's 1969 study, two beginning 

typewriting classes were used. The classes were equated on 

the basis of age, sex, IQ CHenmon-Nelson test), and grade-

point average. The experimental group was taught the numbers 

after the presentation of the alphabet keys. The students 

were tested at mid-semester and at the end of the semester 

on straight copy, statistical copy, and number copy. Graf 

determined that there was no significant difference in the 

ability of either group to type mixed copy with greater 

speed or accuracy. The experimental group achieved signifi-

cantly greater accuracy in typing tabulated number copy at 

mid-semester and a lower frequency of error in typing number 

copy at the end of the semester (1.85 errors per minute as 

compared with the control group's 2.78 errors). There was 

no significant difference in the ability of either group to 

type number copy with greater speed; The control group's 

accuracy was more evident on straight-copy material. Graf 

19 
"Jean E. Graf, "Teaching Numbers First in Typewriting," 

Journal of Business Education, Vol. 46, April, 1971, 
pp. 281-282. 
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concluded that at the end of the semester, accuracy increased 

for the experimental group as more number copy was used. 

The control group's accuracy increased when straight-copy 

material was used. It was also concluded that teaching 

numbers first had no adverse effect in terms of the ability 

of the student to type a variety of copy. 

In 1971, Johnson conducted a study to compare the 

simultaneous approach with the non-simultaneous approach of 

introducing the alphabetic and numeric keys on the type-

13 

writer. She used thirty-three participating teachers. 

Each teacher taught two classes of typewriting, one class by 

the simultaneous approach and the other class by the non-

simultaneous approach. Johnson wrote twelve lessons for the 

simultaneous appraoch that were adapted to the Gregg Typing, 

191 Series textbook. 

Johnson used one-minute timed writings on alphabetical, 

technical copy, and number copy. Tests were administered 

upon the completion of Lessons 20 and 48. She used the same 

test copy for both test series in order to control validity 

and reliability of the tests. The tests were scored on the 

basis of gross words per minute, total errors, and percent 

of error. 

13 
Adelaide Johnson, "A Simultaneous Approach Compared 

with a Nonsimultaneous Approach in Presenting the Alphabetic 
and the Numeric Keys on the Typewriter," University of North 
Dakota, Grand Forks, Ph.D. thesis, 1971. 
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Johnson concluded that learning the alphabetic and 

numeric keys on the typewriter simultaneously will not 

adversely affect beginning typewriting students' speed, 

accuracy, or percent of accuracy on alphabetic copy. Both 

methods will produce approximately the same degree of com-

petency on technical copy, and the same speed achievement 

on number copy. She did find that the simultaneous method 

will apparently result in less accuracy on number copy. She 

concluded that teacher influence will attribute to the 

variance of students' typewriting proficiency, especially 

speed achievement, than will either of the two approaches. 

She also concluded that a large percentage of teachers prefer 

to use the simultaneous approach. 

In 1969, Jarrett conducted a study to determine whether 

a reason for top-row inefficiency could be caused by the way 

the alphabet and number strokes are presented or by not 

14 

requiring enough number drill. She used three groups of 

beginning typists at the ninth-grade level. The control 

group was taught the keyboard as suggested by the textbook 

and drilled on number keys only as suggested by the textbook. 

Experimental Group I was given daily number drills for three 

minutes after being introduced the alphabet and number 

strokes intermittently. Experimental Group II was given the 

14 
Elaine A. Jarrett, "An Experiment in Teaching Top-Row 

Proficiency on the Typewriter," Utah State University, M.S. 
thesis, 1969. 
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same daily number drills as Experimental Group I but was 

introduced to the keyboard as suggested by the textbook. 

The students were tested four times during the semester 

to determine speed and accuracy on pure-number and mixed-

number copy, and gross words per minute on straight copy. 

The timed writings were given four weeks apart during the 

semester and were one minute in length, Jarrett found that 

the experimental method of teaching the alphabet and number 

strokes intermittently produced the best results when speed 

was the goal on pure-number copy. Both of these groups used 

daily drills on numbers. On straight copy, no significant 

difference was found in using the experimental method of 

teaching the alphabet and number strokes intermittently. 

She also found that the traditional method of teaching the 

number row, followed by daily number drills, produced the 

best results in typing solid numbers accurately. 

Featheringham recommends the simultaneous approach 

when using his five-day plan for teaching beginning type-

15 

writing. He uses the whole approach—presenting the entire 

keyboard the first day of typewriting class and every day 

thereafter. He then uses the simultaneous/vertical-reach 

method in presenting the keyboard. He teaches the home-row 

keys first and then teaches one finger at a time employing 
15 
Richard D, Featheringham, "A Successful Approach to 

Keyboard Mastery," Journal of Business Education, Vol. 39, 
May, 1964, pp. 316-318. 
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the vertical reach of that finger, including the number key. 

For example, he would present the first finger, left hand 

(r, 4, v) and then the first finger, right hand (u, 7, m). 

He would then proceed to the second, third, and fourth 

fingers. Featheringham states that the important thing to 

remember is to start with the home keys, build up to the 

letter being presented and return to the home keys over the 

same "route." 

Rowe recommends the delay of the presentation of the 

top row until the students possess a reasonable degree of 

touch security with the alphabetic keyboard and the service 

16 

mechanisms. He visualizes three distinct phases in the 

keyboard presentation; the alphabetic keyboard, including 

punctuation keys; the service-mechanisms keyboard; and the 

top row keyboard, including the numbers and symbols. Rowe 

recommends that the teacher proceed from simple to the 

complex in presenting the whole typewriter keyboard—one 

section at a time, so as to reduce confusion. 
17 

Boyer supports the non-simultaneous method. He feels 

that a teacher should not begin teaching numbers and symbols 

too soon. The students need to develop a confident attitude 16 
John L. Rowe, "How to Meet Changing Needs in Type-

writing, 3. Writing Numbers and Symbols," Business Education 
World, Nov., 1963, p. 31. ~ 

17 
Glen L. Boyer, "Develop a Positive Approach to Number 

and Symbol Typing," Business Education World, Vol. 49, Dec., 
1968, pp. 19-20. 
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toward the alphabetic keyboard, then they will go into the 

top row with enthusiasm and determination. He recommends 

that the teacher spend plenty of time presenting the upper 

row, that a rush job will result in the opposite effect than 

the effect one is striving for. Each student should have a 

goal of being able to type number and symbol copy at a speed 

equal to at least half of his straight-copy speed. 

Robinson, in 1966, sent a questionnaire to one teacher 

18 

in each of approximately 18,000 high schools. There were 

5,400 usable forms returned. Eighty percent of the teachers 

believed that five to ten skill-building lessons should 

separate the introduction of the letter keys from the numbers. 

Obviously, this meant that eighty percent of the teachers 

were currently employing the non-simultaneous approach at 

that time. 

This does not mean that the non-simultaneous approach 

is superior; but, probably, that the textbooks most commonly 

used are employing the non-simultaneous approach. Many 

teachers do not write their own drills or deviate much from 

the order of presentation of the keyboard in the textbook. 

A look at the order of presentation of the keyboard in five 

of the most common typewriting textbooks reveals some 

interesting results. 

18 
Jerry W, Robinson, "Profile of Typewriting Instruction 

in American Secondary Schools, Part 2," Typewriting News, 
Fall, 1966, p. 2, ' 
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Century 21 Typewriting uses the non-simultaneous 

19 

approach. The alphabet is introduced from Lessons 1-14; 

a six-day skill-building follows the alphabet introduction. 

The number keys are taught one at a time with a one-day-delay 

plan for introducing the symbols. 

Gregg General Typing _I, 191 Series also uses a non-
20 

simultaneous approach. The alphabet is introduced in the 

first eleven lessons, followed by a six-lesson skill-building 

unit. The numbers are taught in a key-banks manner. The 

left hand is introduced in Lesson 17 and the right hand in 

Lesson 18. The 5 and 6 keys are introduced along with the 

4 and i keys in Lesson 19. The symbols are introduced six 

lessons later. 

Modern College Typewriting, A Basic Course, by West, 

introduces the alphabetic keyboard in the first ten lessons, 
21 

followed by a five-lesson skill-building. The numbers are 

presented in a non-contiguous order in eight lessons with 

the symbols being taught on the same day as the corresponding 

number key. 19 
D. D. Lessenberry and others, Century 21 Typewriting, 

Cincinnati, South-Western Publishing Company, 1972. 
20 
John L, Rowe and others, Gregg General Typing I, 191 

Series, New York, Gregg Division, McGraw-Hill Book Company, 
2nd ed., 1967. 

2i 
Leonard J, West,. Modern College Typewriting, A Basic 

Course, New York, Harcourt, Brace, Jovanovich, Inc., 1977. 
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Typewriting: A Mastery Approach for IBM Selectric 

Typewriters presents the alphabetic keys first, followed by 

22 

skill-building exercises. One module is set aside for 

teaching the number keys. This text presents the number keys 

in order from one through zero with the corresponding symbol 

in the same lesson. 

Beginning Typewriting for the College Student, by Kenneth 

Zimmer, is the only text that uses the simultaneous or con-

current approach to introducing the alphabet and number 

23 

keys. The text introduces the number one key in the first 

lesson and continues to introduce one per lesson in contiguous 

order. The symbol keys are introduced after the alphabet and 

number keys. 

Sequence of Teaching the Numbers 

A review of most typewriting textbooks raises questions 

such as the following: Do numbers occur contiguously or 

non-contiguously? Is the frequency of all numbers the same? 

What order should the numbers be presented? Should the 

student read each digit individually or read by digraphs and 

trigraphs? 
22 
Bill Mitchell and others, Typewriting: A Mastery 

Approach for IBM Selectric Typewriters, Comprehensive Course, 
Chicago, SRA, Inc., 1978. 

23 
Kenneth Zimmer, Beginning Typewriting for the College 

Student. Beverly Hills, Glencoe Press, 1972. 
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Rowe suggests that the numbers be introduced contiguously; 

1-2-3-4 the first day, 7-8-9-0 the second day, and the 5 and 

24 

6 the third day. He claims that it becomes a simple matter 

to present all the numbers in three days (de-emphasizing the 

introduction of numbers), and that the student will benefit 

from a systematic keyboard order; adjacent numbers are easier 

to locate and remember than scattered numbers. This approach 

is contrary to the theory of presenting numbers by Jerry 

25 

Robinson. He states that adjacent keys should not be 

taught as new reaches in the same lesson, except for the 

home-row keys. Keys to be controlled by the same finger/ 

opposite hand should also be taught in different lessons. 

The most common errors in typewriting are same finger/ 

opposite hand, adjacent key, and transposition errors. 

Grill's doctoral study in 1965 revealed some interesting 
26 

findings that have influenced the field of number typing. 

He analyzed digit and symbol patterns in business communi-

cations as a factor in reappraising course content relative 

to selected learning processes in typewriting methodology. 24 
John L. Rowe, o£. cit., 1963, p. 31. 

25 
Jerry W. Robinson, editor, Strategies of Instruction 

in Typewriting, Cincinnati, South-Western Publishing Company, 
1972, p. 5. 

26 
George P. Grill, "An Analysis of Digit and Symbol 

Patterns in Business Communication as a Factor in Appraising 
Course Content Relative to Selected Learning Processes in 
Typewriting Methodology," Journal of Business Education, 
Vol. 41, Nov., 1965, p. 74~. 
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A total of 349 firms participated in the study by submitting 

a total of 2,963 pieces of correspondence that was analyzed 

and transferred to punched cards for computer analysis. 

This study revealed that the order of the most frequently 

occurring digit to the least frequent digit was 0, 1, 2, 5, 

3, 4, 6, 9, 7, 8. The most frequently used non-alphabetic 

symbol was the underscore, while the pound sterling was least 

used. The average percentage of contiguous numbers, including 

all lengths, was 20.8%; of noncontiguous numbers, 79.2%. 

The average length of numbers was 3.86 spaces. In double 

number patterns, the digits below 5 occurred most frequently. 

Jones conducted an experimental analysis of two spatial 

patterns in the mastery of the number key reaches on non-

27 

electric typewriters. The purpose of the study was to 

ascertain whether or not the initial sequence of number key 

instruction had an effect upon number key mastery in terms 

of speed and accuracy. Jones developed two sets of booklets: 

one with the contiguous numbers (1-2-3-4-7-8-9-0-5-6) 

teaching approach and one with the noncontiguous numbers 

(1-0-4-7-2-5-8-6-3-9) teaching approach. The findings 

indicated that there was no relationship between the number 

of errors made on any of the tests and the sequence in which 
27 
Ellis J. Jones, "An Experimental Analysis of Two 

Spatial Patterns in the Mastery of the Number Key Reaches 
of Nonelectric Typewriters," Journal of Business Education, 
Vol. 41, Dec., 1965, p. 119. 



31 

the students had learned the number key reaches. The overall 

results indicated that the two sequences in which the number 

key reaches were introduced had an equal effect upon speed 

and accuracy development on the top row. 

In 1965, Featheringham and Mitchell stated that the 

numbers should be taught contiguously in order to promote 

2g 

location security. In 1973, Russon and Wanous stated that 

the skip-around plan of presenting the number keys is 

preferred. The same safeguards that apply to the skip-around 

method of presenting the alphabetic keyboard will apply also 
29 

to the number keys. In 1974, Featheringham stated that the 
number and symbol keys should be presented in a random 

30 

manner. This is contrary to what was stated in his 1965 

article with Mitchell. 

Other Controversial Issues 

Use of Interceding Letters in Introducing Numbers 

In 1963, Rowe stated that the teacher should de-emphasize 

the use of interceding characters when presenting top-row 

28 
R. Featheringham and W. Mitchell, "Methods of Teaching 

the Alphabetic Keyboard," Eastern Business Teachers Associ-
ation Yearbook, Vol. 38, 1965, pp. 18-31. 

29 
Allien Russon and S. J. Wanous, Philosophy and 

Psychology of Teaching Typewriting, 2nd ed., Cincinnati, 
South-Western Publishing Company, 1973, p. 175. 

30 
Richard D. Featheringham, "Developing Number Writing 

Competency," Business Education Association Yearbook No. 12, 
Chapter 10, 1974, pp. 87-92. 
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31 

key locations. His rationale is that, "If one is to learn 

the location of the 4 key in relation to the f key, it is 

satisfactory for the student to travel twice to the 4 by way 

of the r (fr4f).n After his introductory location experience, 

he recommends that the r key be omitted, having served its 

purpose of showing the travel route. He claims that, "Ex-

cessive use of the r in drills of this type becomes a detour, 

a physical block to the path for the 4 key." This is also 
32 33 the thinking of Featheringham and Mitchell and Nanassy. 

Use of the Number One Key or the "L" Key as a One 

Many teachers do not know whether to teach beginning 

typewriting with the number one key or the "L" key. Twenty 

years ago, most typewriters had the number key in the top 

row. Today, many typewriters do not have the number one in 

the top row because the "L" key is used so often and the 

spare key in the top row allows the buyer of a typewriter 

the option of putting on a special symbols' key that the 

typist may desire for special use. Smith-Gorona typewriters 

used this idea as one of their selling points. The selectric 

typewriter with an interchangeable element is no longer 

33 
John L. Rowe, op. cit., 1963, p. 31. 

32 
R. Featheringham and W. Mitchell, op. cit., 1965, 

pp. 18-31. 
33 
Louis C. Nanassy, "Teaching Numbers and Symbols," 

Business Educ a t i o n As so c i at i o n Yearbook, Vol. 28, 1970, 
pp. 19-26. 
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produced by just IBM, but by many other companies. The 

selectric typewriter allows the owner to purchase a wide 

variety of elements suitable to the individual's needs. Many 

owners of selectric typewriters choose to purchase elements 

without the number one key in lieu of the option of brackets, 

plus-or-minus symbol, or some other special-purpose symbol. 

Featheringham and Mitchell state that the number one 

34 

key is not preferred. The "L" finger of the right hand 

can easily take over the job since the left usually has a 

heavier load than the right hand. This "L" key merely 

balances the load of the right hand. 

The pipe-organ method requires the usage of the "L" 

key for the number one because the left hand takes over the 

number six key. The "L" key was also recommended by Erickson 
O CL 

in 1956 in using the third-row method of typing numbers. 

When to Teach the Symbol Keys 

A review of many typewriting textbooks shows that there 

is no agreement among textbook authors in determining when 

to teach the symbols. There are no research studies avail-

able in this field. Lessenberry introduced the one-day-delay 

34 
R. Featheringham and W. Mitchell, op. cit., 1965, 

pp. 18-31. 
35 
Lawrence W. Erickson, "Teaching the Number Row," 

Journal of Business Education, Oct., 1956, pp. 23-25. 
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n /» 

plan for presenting the symbol keys on the keyboard. This 

plan presents the number key in one lesson and the corre-

sponding symbol in the upper carriage in the following 

lesson. Lessenberry states, 
For example, the reach to the figure 8 is 

taught in one lesson and the apostrophe (shift 
of 8 on nonelectric typewriters, asterick on the 
electric) is taught in the immediately following 
lesson (one-day delay) along with the figure 4 
(a new key). In the third lesson, the dollar 
(shift of 4) is introduced and the figure 7 is 
taught. A pace of two figure-symbol keys a 
lesson is maintained; but since the symbol is 
always the shift of an already-learned key, the 
effect is almost the same as introducing one new 
key a lesson.37 

The intention of this plan is to reduce the time needed for 

intensive drill on the new symbol. This is liked by teachers 

because of the observable skill the students have in typing 

the figure after its initial presentation. Both student and 

teacher have a confident approach to each lesson because it 

is known that what was new yesterday will be practiced as 

something familiar today. Lessenberry says that this 

approach tends to modify the learning climate and to improve 

learner morale. 

Despite Lessenberry's approach to teaching symbols, 

none of the typewriting textbooks use this approach except 

3 6 
D. D. Lessenberry, "A Comparison of Patterns of 

Figure-Symbol Introduction," Balance Sheet, Vol. 48, March, 
1967, pp. 299-301. 

37 
Lessenberry, ibid., p. 301. 
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for the one he authors, Century 21 Typewriting. Of course, 

this textbook is used in more high schools across the nation 

than any other text. Other textbooks vary in their approaches 

to teaching the symbols the same day the corresponding number 

is taught to teaching the symbols one month after the numbers 

38 
have been presented. 

Open Versus Blank Keyboard 

The open versus the blank keyboard used to be a very 

controversial issue in business education. Today, most 

teachers have realized that the blank keyboard does not stop 

the student from looking at the blank keys. Weaver determined 

39 

in his master's thesis that the key locations could be 

learned in less time when lettered keyboards and the sight 

method were used. 

Robinson's nationwide study in 1966 revealed that approxi-

mately fifty percent of the high schools in the nation reported 
40 

using visible keyboards. About thirteen percent use blank 

keyboards. The remainder have some typewriters with blank 

and some with visible keyboards; they did not respond to the 

survey. Nearly ninety percent are lettered today. 
38 
Theresa Zimmer, op. cit., pp. 39-40. 

39 
Guy H. Weaver, "The Effectiveness in Teaching Keyboard 

Locations on the Typewriter by the Sight Method," M.S. thesis, 
State University of Iowa, 1938. 

40 
Robinson, op. cit., 1966, p. 2. 
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Intensive Versus Extensive Practice 

Lauderdale conducted a doctoral study in 1971 in 

Georgia to determine whether intensive, repetitive practice 

or extensive, nonrepetitive practice was a better method for 

41 

increasing typewriting speed or improving accuracy. The 

experiment was conducted in two high schools. "Control 

classes used intensive practice, following the traditional 

repetitive practice method outlined in the textbook. Experi-

mental classes used extensive, nonrepetitive practice with 

a variety of copy." The results were based on a comparison 

of timed writings. Her conclusions were as follows: for 

building speed, either intensive or extensive practice may 

be used by the average high school student with similar 

results; when accuracy is the goal, the student will benefit 

more from intensive practice; sex is a factor to consider 

in selecting practice goals since females appear to be more 

accuracy-oriented and males more speed-oriented; and, 

absences affect speed but show little relationship to accuracy, 

Rowe recommends daily repetitive number practice and 
42 

symbol practice drills. Crawford and Robinson state that 

this decision is based upon a number of issues that involve 

both length and frequency of practice periods. 
41 
Mary S. Lauderdale, "The Effects of Intensive and 

Extensive Practice on the Development of Speed and Accuracy 
in Typewriting," Journal of Business Education, Vol. 48, 
Apr., 1973, p. 305. 

42 
Rowe, o£. cit., 1963, p. 32. 
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"The issue of massing or distributing the instructional 

material revolves around teacher convenience in presentation 

and student variability in rate of learning." They advocate 

that the best learning structure for the students should 

always take precedence over administrative convenience or 

teaching ease. When double practice periods are used, the 

gains in skill are meager when compared to single standard 

periods. They state that the teacher should not mass the 

instructional material to reduce the number of new-learning 

presentations. The result will be convenience to the 

teacher in developing self-paced independent study units. 

Long-accepted principles of psychomotor learning and retention 

are violated when the teacher groups the material according 

43 
to kinds of typing operations. 

Summary 

The ability for a typist to be proficient in the top 

row with reasonable speed and accuracy is increasingly 

important as a necessary skill of the accomplished typist. 

Typewriting instruction cannot justify spending additional 

instruction time on numbers at the expense of alphabetic 

copy. The solution lies in improving the skill development 

procedures for attaining number stroking proficiency. The 

43 
T. James Crawford and J. Robinson, "Issues in Teaching 

Typewriting," National Business Education Association Year-
book, No. 14, 1976, pp. 208-215. 
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typist needs to get the best results possible in the least 

amount of time. 

In summary, a review of the research reveals that no 

one method of presenting the alphabet and/or number keys is 

superior to the others. There are many variations in the 

studies comparing some of the same methods used in previous 

studies, but the results are somewhat inconclusive. Through 

a review of the typewriting textbooks available today, most 

textbook authors advocate a delayed approach of teaching the 

number keys. In an effort to improve typewriting methodology, 

business educators must continue to seek new and improved 

methods of presenting the keyboard. 

44 

The Johnson study compared two approaches. However, 

she did not use any follow-up drills in the study. Intensive 

practice without follow-up drills may nullify the effects of 

such an experimental treatment. Johnson did not find a 

significant difference in favor of the simultaneous method, 

but she did state that teachers preferred teaching the 

alphabet and number keys at the same time. 

Robinson states , 
It is necessary to provide daily practice 

on top row reaches with emphasis on refinement 
of technique long after all top row keys have 
been introduced and initially practiced. Daily 
practice on figures and frequently used symbols 

44 
Johnson, op. cit 
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should, in fact, continue throughout the entire 
typing course.45 

Johnson used a different textbook than the one in the 

present study. The number keys were presented in an order 

different from the control group. The symbol keys were not 

introduced. Johnson tested on one-minute timed writings. 

This criterion measure was repeated only twice. 

With the increased emphasis upon our number-oriented 

society, the widespread usage of the computer, and the 

keyboard being used extensively in many areas of the home 

and business, the demand for proficiency in typing is most 

important. Good typewriting skills begin with good 

techniques and a solid foundation in keyboarding. The 

number keys have been de-emphasized in the past. Today, 

teachers,as well as business people, are realizing the 

impact of speed and accuracy in typing numbers is crucial 

to keyboarding mastery. 

45 
Robinson, op. cit., 1972, p. 5, 



CHAPTER III 

COLLECTION OF THE DATA 

The problem of this study was to compare a concurrent 

approach with the traditional (delayed) approach of pre-

senting the alphabet keys and number/symbol keys on the 

typewriter keyboard. The experimental group was taught the 

alphabet and number/symbol keys concurrently followed by 

three minutes of daily practice on number drills. The 

control group was taught the alphabet keys first, followed 

by reinforcement lessons. The number/symbol keys were 

introduced by the delayed approach (according to the text-

book) and were followed by three minutes of daily practice 

on number drills. The teachers of the classes in the 

experimental group were told they were participating in 

Experimental Group I, and the teachers of the classes in the 

control group were told they were participating in Experimental 

Group II. 

Design and Control of the Experiment 

The parent population consisted of high school, beginning 

typewriting classes using the Century 21 Typewriting textbook,1 

^D. D. Lessenberry and others, Century 21 Typewriting, 
2nd ed., Cincinnati, South-Western Publishing Company, 1977. 

40 
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second edition, in four independent school districts in 

north central Texas. The high school beginning typewriting 

classes included male and female students in grades nine 

through twelve. 

A list was made of all independent school districts in 

a four-county area in north central Texas. The state text-

book adoption list was obtained from South-Western Publishing 

Company in order to determine the school districts that used 

t h e Century 21 Typewriting textbook. Any school district : 

that did not adopt this text for classroom use was eliminated 

from the list. The list of eligible school districts was 

then numbered consecutively. A table of random numbers was 

used to select the schools from the list for participation 

in the study. Any school or school district that was not 

able to participate was eliminated from the list, and the 

next school or school district was contacted for participation 

in the study. 

Appointments were made with assistant superintendents, 

curriculum coordinators, principals, and typewriting teachers 

during the months of August and September, 1980. Some 

school districts chose not to participate for various reasons 

such as the following: too many requests for research 

studies in the district, no policy regarding research in the 

school district, and not enough time for teachers to prepare 

because the state of Texas adopted new textbooks the previous 
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spring. Some teachers chose not to participate because of 

the textbook adoption in the spring of 1980 and because they 

had not taught from the second edition of the textbook the 

previous school year. The particular teachers who partic-

ipated in the study were designated by the business education 

coordinator or principal. Only teachers with experience in 

teaching beginning typewriting were allowed to participate. 

The teachers who agreed to participate in the study 

were asked to teach one or two classes. All of the teachers 

selected said that they wanted to use the procedures in the 

study with all of their beginning typewriting classes. One 

teacher taught as many as five sections of beginning type-

writing. The first teachers to commit themselves to 

participation in the study were asked to participate in 

Experimental Group I until ten classes were obtained. If a 

teacher taught three or more sections, the teacher was 

asked to have some classes follow the procedures of Experi-

mental Group I and other classes with the procedures of 

Experimental Group II. Teachers who agreed to participate 

in the study were first asked to participate in Experimental 

Group I because the opening of school was so close and 

because the procedures of Experimental Group I began with 

the fourth lesson in the textbook. After commitments were 

obtained for ten classes for Experimental Group I, all other 

teachers approached were asked to participate in Experimental 

Group II. After commitments were obtained for ten classes 
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to participate in Experimental Group II, no more appointments 

were made with any school districts or teachers. 

The number of classes taught by each teacher partic-

ipating in the study is presented in Table I. 

TABLE I 

TEACHER PARTICIPATION IN THE STUDY 

Teacher 
Number of Classes 

Total 
Classes 

Teacher 
Experimental 

Group 
Control 
Group 

Total 
Classes 

Teacher 1 1 2 3 

Teacher 2 3 2 5 

Teacher 3 0 2 2 

Teacher 4 1 0 1 

Teacher 5 1 0 1 

Teacher 6 1 0 1 

Teacher 7 0 1 1 

Teacher 8 0 3 3 

Teacher 9 3 0 3 

Totals 10 10 20 

Of the nine different teachers participating in the study, 

one teacher taught as many as five classes while other 

teachers taught as few as only one class. The number of 

classes the teacher taught was determined by the number of 

Typewriting I classes the teacher was scheduled to teach for 
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the 1980-81 school year. There were six different teachers 

participating in the experimental group and five different 

teachers participating in the control group. Two teachers 

taught in both the experimental group and the control group. 

As reported in Table II, there were five different 

schools participating in the study. These five schools were 

TABLE II 

SCHOOL PARTICIPATION IN THE STUDY 

School 
Number of Classes 

Total 
Classes 

School 
Experimental 

Group 
Control 
Group 

Total 
Classes 

School 1 3 1 4 

School 2 3 2 5 

School 3 1 4 5 

School 4 0 3 3 

School 5 3 0 3 

Totals 10 10 20 

located in four independent school districts. No school had 

more than five classes participating in the study and no 

more than four classes participating in one group. The four 

classes in School Number 3 that participated in the control 

group were taught two each by two teachers. 

All teachers were contacted during in-service training 

sessions in August or during the first week of school. The 
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basic design and purpose of the study were explained to each 

teacher individually. They were asked not to tell their 

students that they were going to participate in a study. 

After the teacher agreed to participate, instructions were 

then given regarding the procedures for the study; and, 

copies of the daily practice drills were provided for all 

the students. Supplementary drills for the experimental 

group students were also provided to the teachers. The 

teachers were also asked to fill out a data form (see 

Appendix A). A tabulation of the results is presented in 

Table III. 

Selection of Course Content 

For the purpose of teaching the keyboard, the control 

group made exclusive use of the Century 21 Typewriting 

textbook. The textbook was followed in the order of the 

lessons presented. Approximately one lesson was covered 

each day. 

The experimental group used the Century 21 Typewriting 

textbook and supplemented it with drills developed by 

the researcher for teaching the alphabet and number keys 

concurrently. The drills for this study were originally 

developed and pilot-tested during the 1978-79 school year 

at Andrew Jackson High School in Louisiana. These original 

drills were developed and coordinated with the first edition 

of Century 21 Typewriting. After Texas adopted the second 
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TABLE III 

DATA ON TEACHERS PARTICIPATING IN THE STUDY 

Questions 
Experimental 

Group 
(6 teachers) 

Control 
Group 

(5 teachers) 

Total 
(9 teachers)* 

Years Teaching 
Experience: 

1 - 5 
6 - 1 0 
11 - 15 
16 or more 

0 
3 
1 
2 

1 
1 
2 
1 

1 
4 
2 
2 

Years Teaching 
Typewriting: 
1 - 5 
6 - 1 0 
11 - 15 
16 or more 

0 
2 
2 
2 

1 
2 
1 
1 

1 
4 
2 
2 

Undergraduate 
Major: 
Business 
Education 6 5 9 

Typewriting 
Methods Course: 
Undergraduate 
Graduate 

6 
2 

5 
2 

9 
3 

Highest Degree 
Obtained: 
Bachelors 
Masters 

m i. ^ M ^ -

3 
3 

2 
3 

4 
5 

the control group. 
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edition of this text during the spring of 1980, the drills 

had to be revised because the order of presentation of the 

alphabet keys was changed from the first to the second edition, 

The number keys were introduced for the experimental 

group in a skip-around approach. The symbol keys were intro-

duced one day after the corresponding number key was presented, 

The one-day-delay plan for symbols was used to reinforce the 

number key learned the previous day. The numbers introduced 

were incorporated into the warm-up drills for the following 

day. 

Daily practice drills for numbers were developed for 

both groups. These drills were used for daily practice at 

the beginning of each class period after completion of the 

introduction of the number keys. These drills were also 

developed by the researcher after careful study of the number 

drills in various textbooks. The number drills were designed 

to develop the student's proficiency in typing numbers by 

reading the numbers in digraphs and trigraphs. Since four-

digit numbers are the most common numbers in business 

correspondence, the drills were developed to give emphasis 

to four-digit numbers. A table of random digits was used 

2 
George P. Grill, "An Analysis of Digit and Symbol 

Patterns in Business Communications as a Factor in 
Reappraising Course Content Relative to Selected Learning 
Processes in Typewriting Methodology," Ed.D. thesis, The 
University of North Dakota, 1965; Dissertation Abstracts 
International, N. 66-2172. 
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in order to assure randomness of the numbers in the drills. 

All drills for the study were developed at the typewriter 

keyboard. 

After the drills were completed, a panel of four judges 

was chosen to evaluate the drills and supplementary materials 

for appropriateness to the study and to offer suggestions. 

The four judges were chosen by mutual agreement of the 

researcher and the minor professor. Two judges on the panel 

were experienced high school typewriting teachers. The other 

two judges were experienced college typewriting teachers who 

had also taught high school typewriting. Three out of the 

four members of the panel were satisfied with the drills and 

supplementary materials. The fourth member had some reser-

vations and made some suggestions (see Appendix B). 

Procedures for Instruction 

Experimental Group 

The experimental group followed the procedures in Century 

2 1 Typewriting with the exception of the introduction of the 

number keys. Special drills were developed to introduce the 

number/symbol keys concurrently with the alphabet keys (see 

Appendix C). The numbers were introduced in Lessons 4 

through 14 in addition to the material in the text in those 

lessons. Instructions were provided for the teachers of the 

experimental group (see Appendix D). The symbols were intro-

duced by the one-day-delay plan. At the conclusion of 
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Lesson 14, the entire keyboard had been presented. After 

Lesson 15, the students were given three minutes of practice 

drills each day on mixed and number copy (see Appendix E). 

This continued through completion of Lesson 60. Teachers 

were asked to skip the sections of Lessons 26 through 30 

in the textbook that introduced the number keys. 

Control Group 

The control group followed the procedures in Century 

21 Typewriting. The lessons were presented in the same order 

as the textbook with approximately one lesson being covered 

each day. Instructions were provided for the teachers of the 

control group (see Appendix F). These classes learned the 

alphabet keys first. The number keys were introduced 

according to the textbook after completion of the alphabet 

keys and reinforcement practice for approximately two weeks. 

After Lesson 30, the students were given three minutes of 

daily drills each day on mixed and number copy (see Appendix E) 

This continued through completion of Lesson 60. 

Procedures for Testing 

In early October, each participating teacher was mailed 

a letter, a class information form, instructions for adminis-

tering the timed writings, and copies of the various timed 

writings for the students (see Appendices G. H, I, and J), 

Timed writings were mailed after each testing period. Teachers 

were reimbursed for all postage. 
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The criterion measures consisted of four types of timed 

writings. The four timed writings were as follows: alpha-

betic copy, mixed copy with twelve percent numbers, mixed 

copy with fifty percent numbers, and all-number copy. 

Permission was obtained from South-Western Publishing Company 

to use two timed writings in the text (see Appendix K). The 

alphabetic-copy timed writing was duplicated from Page 90 of 

the text. The mixed-copy timed writing with twelve percent 

numbers was duplicated from Page 443 of the text. The twelve 

percent numbers in the copy was calculated by counting each 

number key struck and each alphabet or punctuation key struck. 

The spaces were eliminated in calculating the percentage. 

The resulting percentage of numbers was 11.84%. This was the 

only timed writing in the textbook that rounded off to twelve 

percent numbers in mixed copy. This method of figuring the 

percentage of numbers in the copy was verified by phone with 

South-Western Publishing Company. The other two timed 

writings were developed by the researcher. The four letter* 

words used in the timed writing with fifty percent numbers 

3 

came from a vocabulary list for typewriting, A table of 

random digits was used to develop two timed writings with 

all numbers and fifty percent numbers. This was done to 

insure randomness of numbers used in the copy. 
3 
D. D. Lessenberry and Jerry W, Robinson> "A Basic 

Vocabulary for Typewriting," South-Western Publishing Company, 
Cincinnati, 1975. 
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Each two-minute timed writing was administered twice 

during the two class periods following the completion of 

Lessons 30, 40, 50, and 60, The alphabetic-copy timed 

writing and the all-number-copy timed writing were 

administered in the class period immediately following the 

completion of Lessons 30, 40, 50, and 60. The mixed-copy 

timed writings with twelve percent and fifty percent numbers 

were administered in the second class period following the 

completion of Lessons 30, 40, 50, and 60, Each timed writing 

was administered twice. In scoring, the better two-minute 

timed writing was used for the study. A total of eight 

minutes of timed writings was administered in one class 

period. The four criterion measures were not administered 

during the same class period because of a student fatigue 

factor, and reliable scores may not have resulted if too 

many timed writings were given in one day. 

The students were not allowed to read and correct their 

timed writings since the same four timings were used for the 

repeated measures. This was done in an attempt to control 

retention of the criterion measure and to insure reliability 

by using the same timed writings for each testing. The 

purpose of administering each timed writing twice was to 

give the students a chance to perform in accordance with 

their abilities. Students are often too nervous on the first 

timing. Usually, most students perform better on the second 

timed writing in a given class period. 
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Scoring of Timed Writings 

Proofreading of the timed writing was done either by 

the researcher or by a proofreading committee. Approximately 

half of the papers were read by the proofreading committee. 

The committee consisted of senior clerical practice students 

in a high school in Louisiana. The students were given a 

short presentation on proofreading techniques and were 

provided with copies of the timed writings. They were also 

given instructions on what would constitute an error. The 

researcher was present to supervise the proofreading and 

answer questions, if needed. The students on the proof-

reading committee circled errors only. No scoring was 

done by the students. Each set of papers was then checked 

by one of the four members of another committee designated to 

check the accuracy of the proofreading committee. These four 

members were selected because of their outstanding work in 

clerical practice class and because they had demonstrated 

their ability as excellent proofreaders. The other half of 

the papers were proofread by the researcher. 

There were approximately 9,000 papers proofread and 

scored, with two timed writings on each paper. All timed 

writings, scored by the researcher, were measured on two 

dependent variables—speed and accuracy. The better timed 

writing on each criterion measure in terms of speed and 

accuracy was chosen for the data. The more accurate timed 

writing was chosen as the better one. The speed on both 
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timed writings was extremely close in most cases. Speed was 

determined by gross words per minute. Accuracy was determined 

by the percent of words typed correctly. The University 

Interscholastic League Typewriting Rules were used to deter-

mine what constituted an error. All scores were recorded on 

a data sheet (see Appendix L) and then transferred to key-

punch cards. The speed score was recorded as gross words 

typed and the accuracy score was recorded as the actual 

number of errors. After these scores were transferred to 

keypunch cards, a program was written for the computer to 

transform the scores to gross words per minute and percentage 

of accuracy. This was done to eliminate the possibility of 

error in calculating the percentage of accuracy individually 

on a calculator and to save time, since a very large number 

of scores was involved. 

Students were eliminated from the study if their 

absences were more than ten percent of the total classes 

during the experimental period (see Appendix M). Student 

scores were also dropped from the data if one of the four 

timed writings was missing because the student was absent 

on the day the test was given. All teachers participating 

in the study were sent a copy of their students' scores 

(see Appendix N), 

4 
Constitution and Contest Rules of the University Inter-

scholastic League for 1979-80, The University of Texas, 
Austin, 1979, pp. 104-105, 
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Research Design 

The research design consisted of an experimental 

group and a control group using four criterion measures of 

two variables repeated four times after administration of 

the experimental treatment. The research design is a 

variation of Campbell and Stanley posttest-only control 

5 
group design number six, 

5 
Donald T, Campbell and Julian C. Stanley, Experimental 

and Quasi-Experimental Designs for Research, Chicago, Rand 
McNally College Publishing Company, 1963, pp. 8, 26-27. 



CHAPTER IV 

PRESENTATION AND ANALYSIS OF THE DATA 

Introduction 

The data obtained for statistical treatment for the 

study were related to the following four types of two-minute 

timed writings: alphabetic copy, mixed copy with twelve 

percent numbers, mixed copy with fifty percent numbers, and 

all-number copy. Timed writings were measured for speed in 

words-per-minute typed and for accuracy in percentage of 

words typed accurately. 

The gross words typed and number of errors were tabu-

lated for each timed writing. These scores, along with a 

student number, a teacher number, and a school number, were 

entered on IBM punch cards for statistical treatment by the 

Computer Center, North Texas State University, Denton, Texas, 

All eight hypotheses were restated in the null form for 

statistical treatment. The analysis of variance technique 

for repeated measures was employed to determine if a 

significant difference existed between the experimental and 

the control groups for speed and for accuracy on each of 

the four types of timed writings. 

The mean scores of the experimental group and the 

control group were obtained for comparing the differences 

55 
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between groups for each type of timed writing. Mean scores 

were determined for speed and for accuracy. 

There were a total of 585 high school students partici-

pating in the project. Seventy-five Students' scores were 

dropped from the project because of excessive absences. All 

fifty-seven students in Class Number Five and Class Number 

Six of the experimental group were eliminated from the study 

because the scores after Lesson 40 were not received. The 

sets of papers from these two teachers, from the same high 

school, were apparently lost in the mail. A set of papers 

was not received after Lesson 40 from Class Number Seventeen 

of the control group for alphabetic copy and all-number copy 

timed writings. The scores of these eighteen students in 

this class were dropped for statistical analysis on alphabetic 

and all-number copy timed writings. This resulted in 453 

sets of student scores for computer analysis on mixed copy 

timed writings with twelve percent and fifty percent numbers. 

This also resulted in 435 sets of student scores for computer 

analysis on alphabetic copy and all-number copy timed 

writings. Individual sets of student scores were eliminated 

for statistical analysis if any one score was missing on one 

type of timed writing. There was a total of seven papers 

not scored for lack of a name or for typing the wrong timed 

writing. 
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Data Related to Hypothesis One 

The data related to speed on alphabetic copy are 

reported in Table IV and Table V. There were 176 students 

in the experimental group and 188 students in the control 

group. The means and standard deviations of the experimental 

and control groups after each of the four testing periods 

are reported in Table IV. The mean scores are given in gross 

TABLE IV 

SUMMARY OF MEANS AND STANDARD DEVIATIONS ON ALPHABETIC COPY 
FOR SPEED 

N = 364 

Group 

Testing After Lesson 

Group 
30 40 50 60 

Experimental 
M 
SD 

23.02 
6.29 

26.50 
6.87 

29.18 
7.14 

31.69 
7.73 

Control 
M 
SD 

24.02 
5.67 

28.64 
6,35 

31.80 
6,76 

35.77 
7.59 

Total 
M 
SD 

23.53 
5.99 

27.60 
6.68 

30,53 
7.06 

33.80 
7.92 

words typed per minute, 

A comparison of means for both groups on alphabetic 

copy for speed is illustrated in Figure 1. A higher speed 
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Speed 
36 

35 

34 

33 

32 

31 

30 

29 

28 

27 

26 

25 

24 

23 

—Control 

— Experimental 

30 40 50 60 Lesson 

pig. i—a comparison of means on alphabetic copy 
for speed. 

score was achieved at each testing, and the difference be-

tween the control group and the experimental group increased. 

The summary table for the analysis of variance for 

repeated measure of the main effects on alphabetic copy 

for speed can be found in Appendix 0. The test for the main 

effects for rows and for columns revealed a significant 

interaction. The F ratio for interaction was 20.13, which 

is significant beyond the ,001 level. This significant 

interaction suggests that the test of the main effects is 

inappropriate. Therefore, the analysis of variance was 

computed for the simple effects. The analysis of variance 
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for the simple effects is reported in Table V. The data 

between subjects reveal that there was no significant 

difference between groups after Lesson 30, but there was a 

significant difference in favor of the control group after 

Lessons 40, 50, and 60. The data in Table V also reveal 

that there was a significant difference between testings for 

both the experimental and control groups. A multiple com-

parison test was used to find out exactly where the signif-

icant differences were after a significant F ratio was found 

for the experimental group and the control group, Tukey s 

HSD1 revealed that there were significant differences between 

all four testings for both the experimental and control 

groups. 

Hypothesis 1 stated that there is a significant dif-

ference between the experimental group and the control group 

in speed on alphabetic copy after Lessons 30, 40, 50, and 60. 

This hypothesis can be broken down into six subhypotheses 

as follows. 

la. There is a difference between the experimental 

group and the control group in speed on alphabetic copy 

after Lesson 30. 

lb. There is a difference between the experimental 

group and the control group in speed on alphabetic copy 

after Lesson 40. 

1S. W. Huck and others, Reading Statistics and Research, 
New York, Harper & Row, 1974, p, 68. 
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lc. There is a difference between the experimental 

group and the control group in speed on alphabetic copy 

after Lesson 50. 

Id There is a difference between the experimental 

group and the control group in speed on alphabetic copy 

after Lesson 60. 

le. There is a difference in speed between testings 

for the experimental group on alphabetic copy. 

If. There is a difference in speed between testings 

for the control group on alphabetic copy. 

Hypothesis la was not accepted because there was no 

significant difference in speed between the two groups after 

Lesson 30 on alphabetic copy. Hypotheses lb, lc, and Id 

were accepted because there was a significant difference 

in speed beyond the .01 level in favor of the control group 

after Lessons 40, 50, and 60 on alphabetic copy. Hypotheses 

le and If were accepted because there was a significant 

difference in speed beyond the .01 level between testings 

for the experimental group and the control group. 

Data Related to Hypothesis Two 

The data related to accuracy on alphabetic copy are 

reported in Table VI and Table VII. There were 176 students 

in the experimental group and 188 students in the control 

group. The means and standard deviations of the experimental 

and control groups after each of the four testing periods 
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are reported in Table VI. The mean scores are given in 

TABLE VI 

SUMMARY OF MEANS AND STANDARD DEVIATIONS ON ALPHABETIC COPY 
FOR ACCURACY 

N = 364 

Group 
Testing After Lesson 

Group 
30 40 50 60 

Experimental 
M 
SD 

93.55 
6.53 

93.93 
5.48 

94.91 
5.43 

94.39 
6.08 

Control 
M 
SD 

89.73 
8.87 

91.60 
6.05 

91,45 
6.42 

90.25 
7.59 

Total 
M 
SD 

91.58 
8.04 

92.72 
5.89 

93.12 
6.20 

92.25 
7.20 

percentages of accuracy. 

A comparison of means for both groups on alphabetic 

copy for accuracy is illustrated in Figure 2, Accuracy 

scores did not necessarily increase with each testing, and 

the difference between the experimental group and the control 

group is inconsistent. The experimental group did perform 

better than the control group at each testing; however, the 

accuracy scores did not deviate by more than two percentage 

points for either group. This may suggest that accuracy is 

unpredictable. 
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Accuracy 

95 

94 
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92 

91 
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89 

— Control 

— Experimental 

30 40 50 60 Lesson 

Fig. 2-—A comparison of means on alphabetic copy 
for accuracy. 

The summary table for the analysis of variance for 

repeated measures of the main effects on alphabetic copy 

for accuracy can be found in Appendix P. The test for the 

main effects for rows and for columns revealed a significant 

interaction. The F ratio for interaction was 2,84, which 

is significant at the .05 level. This significant inter-

action suggests that the test of the main effects is inap-

propriate. Therefore, the analysis of variance was computed 

for the simple effects. The analysis of variance for the 

simple effects is reported in Table VII. The data between 

subjects reveal that there was a significant difference in 

favor of the control group after Lessons 30, 40, 50, 60. 

The data in Table VII also reveal that there was a signif-

icant difference between testings for both the control and 
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the experimental groups. A multiple comparison test was 

used to find out exactly where the significant differences 

were after a significant F ratio was found for the control 

and the experimental groups. Tukey s HSD revealed that the 

testing after Lesson 30 differed significantly from the 

testing after Lesson 50 for the experimental group. For the 

control group, the testing after Lesson 30 differed signif-

icantly from the testing after Lessons 40 and 50 and that 

the testing after Lesson 60 differed significantly from the 

testing after Lessons 40 and 50. 

Hypothesis 2 stated that there is a significant dif-

ference between the experimental group and the control group 

in accuracy on alphabetic copy after Lessons 30, 40, 50, and 

60. This hypothesis can be broken down into six subhypotheses 

as follows. 

2a. There is a difference between the experimental 

group and the control group in accuracy on alphabetic copy 

after Lesson 30. 

2b. There is a difference between the experimental 

group and the control group in accuracy on alphabetic copy 

after Lesson 40. 

2c. There is a difference between the experimental 

group and the control group in accuracy on alphabetic copy 

after Lesson 50, 
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2d. There is a difference between the experimental 

group and the control group in accuracy on alphabetic copy 

after Lesson 60. 

2e. There is a difference in accuracy between testings 

for the experimental group on alphabetic copy. 

2f. There is a difference in accuracy between testings 

for the control group on alphabetic copy. 

Hypotheses 2a, 2b, 2c, and 2d were accepted because 

there was a significant difference in accuracy beyond the 

.01 level in favor of the experimental group after Lessons 

30, 40, 50, and 60 on alphabetic copy. Hypothesis 2e was 

accepted because there was a significant difference in 

accuracy at the .05 level between testings for the experi-

mental group. Hypothesis 2f was accepted because there was 

a significant difference in accuracy beyond the .01 level 

between testings for the control group. 

Data Related to Hypothesis Three 

The data related to speed on mixed copy with twelve 

percent numbers are reported in Table VIII and Table IX. 

There were 153 students in the experimental group and 201 

students in the control group. The means and standard 

deviations of the experimental and control groups after 

each of the four testing periods are reported in Table VIII. 

The mean scores are given in gross words typed per minute. 
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TABLE VIII 

SUMMARY OF MEANS AND STANDARD DEVIATIONS ON MIXED COPY 
WITH TWELVE PERCENT NUMBERS FOR SPEED 

N = 354 

Testing After Lesson 
Group 

30 40 50 60 

Experimental 
M 
SD 

21.39 
5.52 

24.11 
5.47 

26.91 
6.07 

30.56 
7.50 

Control 
M 
SD 

22,33 
4.29 

25,76 
5.08 

28.94 
5,37 

30.87 
6.00 

Total 
M 
SD 

21.92 
4.87 

25.05 
5.31 

28.06 
5.76 

30.73 
6.68 

There is an improvement in speed after each lesson for both 

the experimental and the control groups. 

A comparison of means for both groups on mixed copy 

with twelve percent numbers for speed is illustrated in 

Figure 3. The differences between speed scores at each 

testing were small and not consistent. At the testing 

after Lesson 60, both groups achieved about the same speed 

score. The speed score for each group did increase with 

each testing. 

The summary table for the analysis of variance for 

repeated measures of the main effects on mixed copy with 
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Speed 

31 
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Fig. 3-—A comparison of means on mixed copy with 
twelve percent numbers for speed. 

twelve percent numbers for speed can be found in Appendix Q. 

The test for the main effects for rows and for columns 

revealed a significant interaction. The F ratio for inter-

action was 6.11, which is significant beyond the .001 level. 

This significant interaction suggests that the test of the 

main effects is inappropriate. Therefore, the analysis of 

variance was computed for the simple effects. The analysis 

of variance for the simple effects is reported in Table IX. 

The data between subjects reveal that there was no signif-

icant difference between groups after Lessons 30 and 60, 

but there was a significant difference in favor of the 

control group after Lessons 40 and 50, The data in Table IX 
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also reveal that there was a significant difference between 

testings for both the experimental and control groups. A 

multiple comparison test was used to find out exactly where 

the significant differences were after a significant F ratio 

was found for the experimental group and the control group. 

Tukey's HSD revealed that there were significant differences 

between all four testings for both groups. 

Hypothesis 3 stated that there is a significant dif-

ference in speed between the experimental group and the 

control group on mixed copy with twelve percent numbers 

after Lessons 30, 40, 50, and 60. This hypothesis can be 

broken down into six subhypotheses as follows. 

3a. There is a difference between the experimental 

group and the control group in speed on mixed copy with 

twelve percent numbers after Lesson 30. 

3b. There is a difference between the experimental 

group and the control group in speed in mixed copy with 

twelve percent numbers after Lesson 40. 

3c. There is a difference between the experimental 

group and the control group in speed on mixed copy with 

twelve percent numbers after Lesson 50. 

3d. There is a difference between the experimental 

group and the control group in speed on mixed copy with 

twelve percent numbers after Lesson 60, 
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3e. There is a difference in speed between testings 

for the experimental group on mixed copy with twelve percent 

numbers. 

3f. There is a difference in speed between testings 

for the control group on mixed copy with twelve percent 

numbers. 

Hypotheses 3a and 3d were not accepted because there 

was no significant difference in speed between the two groups 

after Lessons 30 and 60 on mixed copy with twelve percent 

numbers. Hypotheses 3b and 3c were accepted because there 

was a significant difference in speed beyond the .01 level 

in favor of the control group after Lessons 40 and 50 on 

mixed copy with twelve percent numbers. Hypotheses 3e and 

3f were accepted because there was a significant difference 

in speed beyond the .01 level between testings for the 

experimental group and the control group. 

Data Related to Hypothesis Four 

The data related to accuracy on mixed copy with twelve 

percent numbers are reported in Table X and Table XI. The 

means and standard deviations are reported in Table X for 

the experimental and control groups after each of the four 

testing periods. There were 153 students in the experimental 

group and 201 students in the control group. The mean scores 

are given in percentages of accuracy. 
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TABLE X 

SUMMARY OF MEANS AND STANDARD DEVIATIONS ON MIXED COPY 
WITH TWELVE PERCENT NUMBERS FOR ACCURACY 

N = 354 

Group 
Testing After Lesson 

Group 
30 40 50 60 

Experimental 
M 
SD 

92.41 
7.69 

92.76 
6.05 

94.56 
5,48 

93.97 
4.80 

Control 
M 
SD 

86.78 
10.72 

89.46 
8.21 

89,34 
8.14 

89.91 
7.19 

Total 
M 
SD 

89.21 
9.92 

90.89 
7.52 

91,60 
7.56 

91.67 
6,58 

A comparison of means for both groups on mixed copy 

with twelve percent numbers for accuracy is illustrated in 

Figure 4. The difference between the experimental group 

and the control group is inconsistent, but the experimental 

group did perform better than the control group at each 

testing for accuracy. 

The summary table for the analysis of variance for 

repeated measures of the main effects on mixed copy with 

twelve percent numbers for accuracy can be found in 

Appendix R. The test for the main effects for rows and for 

columns revealed a significant interaction. The F ratio 
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Fig. 4 — A comparison of means on mixed copy with 
twelve percent numbers for accuracy. 

for interaction was 4.15, which is significant beyond the 

.01 level. This significant interaction suggests that the 

test of the main effects is inappropriate. Therefore, the 

analysis of variance was computed for the simple effects. 

The analysis of variance for the simple effects is reported 

in Table XI. The data between groups reveal that there was 

a significant difference in favor of the experimental group 

after Lessons 30, 40, 50, and 60. The data in Table XI 

also reveal that there was a significant difference between 

testings for both the experimental and control groups. A 

multiple comparison test was used to find out exactly where 

the significant differences were after a significant F ratio 

was found for the experimental group and the control group. 
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Tukey's HSD revealed that the testing after Lesson 30 

differed significantly from the testings after Lessons 50 

and 60 and the testing after Lesson 50 differed significantly 

from the testings after Lessons 40 and 60 for the experi-

mental group. It also revealed that the testing after 

Lesson 30 differed significantly from the testings after 

Lessons 40, 50, and 60 for the control group. 

Hypothesis 4 stated that there is a significant dif-

ference in accuracy between the experimental group and the 

control group on mixed copy with twelve percent numbers 

after Lessons 30, 40, 50, and 60. This hypothesis can be 

broken down into six subhypotheses as follows. 

4a. There is a difference between the experimental 

group and the control group in accuracy on mixed copy with 

twelve percent numbers after Lesson 30. 

4b. There is a difference between the experimental 

group and the control group in accuracy on mixed copy with 

twelve percent numbers after Lesson 40. 

4c. There is a difference between the experimental 

group and the control group in accuracy on mixed copy with 

twelve percent numbers after Lesson 50. 

4d. There is a difference between the experimental 

group and the control group in accuracy on mixed copy with 

twelve percent numbers after Lesson 60. 
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4e. There is a difference in accuracy between testings 

for the experimental group on mixed copy with twelve percent 

numbers. 

4f. There is a difference in accuracy between testings 

for the control group on mixed copy with twelve percent 

numbers. 

Hypotheses 4a, 4b, 4c, and 4d were accepted because 

there was a significant difference in accuracy beyond the 

.01 level in favor of the experimental group. Hypotheses 4e 

and 4f were accepted because there was a significant dif-

ference in accuracy beyond the .01 level between testings 

for both groups. 

Data Related to Hypothesis Five 

The data related to speed on mixed copy with fifty 

percent numbers are reported in Table XII and Table XIII. 

There were 151 students in the experimental group and 198 

students in the control group. The means and standard devi-

ations of the experimental and control groups after each of 

the four testing periods are reported in Table XII. The 

mean scores are given in gross words typed per minute. 

A comparison of means for both groups on mixed copy 

with fifty percent numbers for speed is illustrated in 

Figure 5. A higher speed score was achieved at each testing, 

but the differences between the control group and the 

experimental group are inconsistent. The overlapping of the 
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TABLE XII 

SUMMARY OF MEANS AND STANDARD DEVIATIONS ON MIXED COPY 
WITH FIFTY PERCENT NUMBERS FOR SPEED 

N 349 

Group 
Testing After Lesson 

Group 
30 40 50 60 

Experimental 
M 
SD 

17.93 
3.71 

19.81 
4.19 

22.56 
5.50 

23.50 
5.05 

Control 
M 
SD 

17.16 
2.94 

20.73 
3.45 

22.21 
4.15 

23.79 
4.94 

Total 
M 
SD 

17.49 
3.32 

20.33 
3.81 

22.36 
4.78 

23.67 
4.99 

Speed 
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22 
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20 

19 

18 

17 

Control 

30 40 50 60 Lesson 

Fig. 5—A comparison of means on mixed copy with 
fifty percent numbers for speed. 
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progress made by each group tends to suggest that both 

groups performed approximately the same for speed. 

The summary table for the analysis of variance for 

repeated measures of the main effects on mixed copy with 

fifty percent numbers for speed can be found in Appendix S. 

The test for the main effects for rows and for columns 

revealed a significant interaction. The F ratio for inter-

action was 8.40, which is significant beyond the .001 level. 

This significant interaction suggests that the test of the 

main effects is inappropriate. Therefore, the analysis of 

variance was computed for the simple effects. The analysis 

of variance for the simple effects is reported in Table XIII. 

The data between subjects reveal that there was no signif-

icant difference between groups after Lessons 30, 50, and 60, 

but there was a significant difference in favor of the 

control group after Lesson 40. The data in Table XIII also 

reveal that there was a significant difference between 

testings for both the experimental and control groups. A 

multiple comparison test was used to find out exactly where 

the significant differences were after a significant F ratio 

was found for the experimental group and the control group. 

Tukey's HSD revealed that there were significant differences 

between all four testings for both the experimental and 

control groups. 
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Hypothesis 5 stated that there is a significant dif-

ference between the experimental group and the control 

group in speed on mixed copy with fifty percent numbers 

after Lessons 30, 40, 50, and 60. This hypothesis can be 

broken down into six hypotheses as follows. 

5a. There is a difference between the experimental 

group and the control group in speed on mixed copy with 

fifty percent numbers after Lesson 30. 

5b. There is a difference between the experimental 

group and the control group in speed on mixed copy with 

fifty percent numbers after Lesson 40. 

5c. There is a difference between the experimental 

group and the control group in speed on mixed copy with 

fifty percent numbers after Lesson 50. 

5d. There is a difference between the experimental 

group and the control group in speed on mixed copy with 

fifty percent numbers after Lesson 60. 

5e. There is a difference in speed between testings 

for the experimental group on mixed copy with fifty percent 

numbers. 

5f. There is a difference in speed between testings 

for the control group on mixed copy with fifty percent 

numbers. 

Hypotheses 5a, 5c, and 5d were not accepted because 

there was no significant difference in speed between the 

two groups after Lessons 30, 50, and 60 on mixed copy with 
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fifty percent numbers. Hypothesis 5b was accepted because 

there was a significant difference in speed at the .05 level 

in favor of the control group after Lesson 40 on mixed copy 

with fifty percent numbers. Hypotheses 5e and 5f were 

accepted because there was a significant difference in speed 

beyond the .01 level between testings for the experimental 

group and the control group. 

Data Related to Hypothesis Six 

The data related to accuracy on mixed copy with fifty 

percent numbers are reported in Table XIV and Table XV. 

There were 151 students in the experimental group and 198 

TABLE XIV 

SUMMARY OF MEANS AND STANDARD DEVIATIONS ON MIXED COPY 
WITH FIFTY PERCENT NUMBERS FOR ACCURACY 

N = 349 

Group 
Testing After Lesson 

Group 
30 40 50 60 

Experimental 
M 
SD 

92.74 
8.47 

92.39 
8.99 

93.70 
7.38 

93.06 
9.04 

Control 
M 
SD 

83.75 
14.96 

88.09 
11.97 

86.29 
12.66 

86.70 
11.98 

Total 
M 
SD 

87.64 
13.32 

89.95 
10.98 

89.50 
11.30 

89.45 
11.25 
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students in the control group. The means and standard 

deviations of the experimental and control groups after 

each of the four testing periods are reported in Table XIV. 

The mean scores are given in percentages of accuracy. 

A comparison of means for the experimental group and 

the control group on mixed copy with fifty percent numbers 

for accuracy is illustrated in Figure 5. The difference 

Accuracy 

94 
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89 

88 

87 

86 

85 

84 

83 

r 

/ 

, Control 

Experimental 

30 40 50 60 Lesson 

Fig, 6—-A comparison of means on mixed copy with 
fifty percent numbers for accuracy. 

between the experimental group and the control group is 

inconsistent, but the experimental group did perform better 

than the control group at each testing for accuracy. 

Accuracy did not necessarily increase at each testing; 
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consequently, accuracy appears to be unpredictable on mixed 

copy with fifty percent numbers. 

The summary table for the analysis of variance for 

repeated measures of the main effects on mixed copy with 

fifty percent numbers for accuracy can be found in Appendix T. 

The test for the main effects for rows and for columns re-

vealed a significant interaction. The F ratio for interaction 

was 6.96, which is significant beyond the .001 level. This 

significant interaction suggests that the test of the main 

effects in inappropriate. Therefore, the analysis of 

variance was computed for the simple effects. The analysis 

of variance for the simple effects is reported in Table XV. 

The data between subjects reveal that there was a signif-

icant difference in favor of the experimental group after 

Lessons 30, 40, 50, and 60. The data in Table XV also 

reveal that there was a significant difference between 

testings for the control group. A multiple comparison test 

was used to find out exactly where the significant differences 

were after a significant F ratio was found for the control 

group. Tukey's HSD revealed that the testing after Lesson 30 

differed significantly from the testing after Lessons 40, 50, 

and 60, and that the testing after Lesson 40 differed signif-

icantly from the testing after Lesson 50. 

Hypothesis 6 stated that the experimental group achieves 

greater accuracy than the control group on mixed copy with 

fifty percent numbers after Lessons 30, 40, 50, and 60. 



84 

> 
X 

w 
1—3 
PQ 
Eh 

>h 
ft 
O 
O 

Q 
W 
X 
p h U 
S <3 

PHI 

S5 P 
O O 

o 
OQ < 1 
f H 
O & 
W O 
Ph Ph 
Ph 
W CO 

PH 
m m 
1 4 § 

§ 1 p 
M 525 
0 2 

B 
P3 S3 
O W 
Ph O 

PS 
W W 
O ft 
J2I 

2 £ 
Ph Ph 
< 1 M 
> Ph 

Ph ffl 
O EH 

M 
G Q ' £ : 
PH 
GO 

s 
<3 
125 
C 

* * * * * * 
t > 0 3 CO CO 00 S> CD 

CD t£) l O H ^ OS CD 0 ) 

0 # *- * « • « * 

Ph r - i ^ CQ t > t > CO CD 
<ri LO r H CO <M r H 
> 

CD H O H CO <M 03 05 r H 
0 00 CD O t > ^ 0 5 r H ^ 

a fc- »• • • » * •' * 

ctf ctf r H CO J > CD CD 
0 0 H 00 0 5 CD CM ^ CO ^ 

S a * Oft l O CD ^ r H CD CO 
o a CD H ^ CO 

co a 
CO 00 r H 0 O H H r H H 0 0 CO CO 00 r H 

Q) CH *& 0 0 
?H 0 0 CO O 
hJO CD r H r H 
0 fH 

P Ph 

CO CD H O r H 00 LO CD i > CO 
«H 0 0 0 CD O t > 00 0 3 t > LO LO 
0 U * * • * # • • • 

r H CO i > t > 0 5 CO O r H 
a 0 H 0 0 0 5 CD CO CO "\P 0 5 l O 
0 C f a t o CD ^ r H 05 0 5 CO 

CO CZ3 CD H ^ CO LO r H 0 5 
t > 
r H 

o o o o 
CO ^ LO CD 

a a a a 
0 0 0 0 
a i w ro a 
CO CO CO ca 
0) CD 0 0 

fn fH U U U ft fH 
CD CD CD CD 0 P 0 

CD •P - P <P - P <H 0 <H 
O c p c h CH CH JH 
fH ctf ctf a3 ctf CO O CO 
£ bJ3 bJO ft 
O CO OQ CO CO CO S3 r H a 0 

GQ P ft ft CO • H C$ *ri O 
0 0 0 2 0 4 J HP - P • P fH 
cd o o o o a O co a CO O 0 

• O fH fL« fn fn CD 0 0 0 0 0 S3 
, Q h)0 m b& bJ3 CD # r 0 - P 8 - P i—1 *H »H 
?! £ • H O - P & 
oq d a a a - p 0 0 fH fH O - P 

CD CD CD <D CD CO 0 0 0 - P a i H 
a a) 0 cd cd »o 0 ft 0 a fn & 
0 £ £ £ £ I 0 £ IX O 0 1 
( D P - P - P - P fn • H p W P U P fn 
£ 0 0 0 0 O & 0 0 0 0 

• P PQ PQ PQ PQ fn • P P3 PQ H fn 
0 U • H U 

PQ W W 

O 

V 
a * 



85 

This hypothesis can be broken down into six subhypotheses 

as follows. 

6a. The experimental group achieves greater accuracy 

than the control group on mixed copy with fifty percent 

numbers after Lesson 30. 

6b. The experimental group achieves greater accuracy 

than the control group on mixed copy with fifty percent 

numbers after Lesson 40. 

6c. The experimental group achieves greater accuracy 

than the control group on mixed copy with fifty percent 

numbers after Lesson 50. 

6d. The experimental group achieves greater accuracy 

than the control group on mixed copy with fifty percent 

numbers after Lesson 60. 

6e. There is a difference in accuracy between testings 

for the experimental group on mixed copy with fifty percent 

numbers. 

6f. There is a difference in accuracy between testings 

for the control group on mixed copy with fifty percent 

numbers. 

Hypotheses 6a, 6b, 6c, and 6d were accepted because 

there was a significant difference in accuracy beyond the 

.01 level in favor of the experimental group after Lessons 

30, 40, 50, and 60 on mixed copy with fifty percent numbers. 

Hypothesis 6e was not accepted because there was no signif-

icant difference in accuracy between testings for the 
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experimental group. Hypothesis 6f was accepted because 

there was a significant difference in accuracy beyond the 

.01 level between testings for the control group. 

Data Related to Hypothesis Seven 

The data related to speed on all-number copy are 

reported in Table XVI and Table XVII. There were 171 stu-

dents in the experimental group and 186 students in the 

control group. The means and standard deviations of the 

experimental and control groups after each of the four 

testing periods is reported in Table XVI. The mean scores 

TABLE XVI 

SUMMARY OF MEANS AND STANDARD DEVIATIONS ON ALL-NUMBER COPY 
FOR SPEED 

N = 357 

Group 
Testing After Lesson 

Group 
30 40 50 60 

Experimental 
M 
SD 

15.15 
3.28 

16.61 
4.03 

17.82 
4.51 

18.91 
5.20 

Control 
M 
SD 

13.28 
2.87 

16.12 
3.21 

17.65 
3.74 

19.37 
4.43 

Total 
M 
SD 

14.18 
3.21 

16.36 
3.63 

17.73 
4.12 

19.15 
4.81 
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are given in gross words typed per minute. A comparison of 

means for the experimental group and the control group for 

speed is illustrated in Figure 7. A higher speed score was 

Speed 

20 

19 

18 

17 

16 

15 

14 

13 

•Control 

•Experimental 

30 40 50 60 Lesson 

Fig. 7—A comparison of means on all-number copy 
for speed. 

achieved at each testing for both groups. The difference 

between groups at each testing is inconsistent. There is a 

difference between the experimental group and the control 

group at the testing after Lesson 30. Both groups performed 

approximately the same at the testings after Lessons 40, 50, 

and 60. 

The summary table for the analysis of variance for 

repeated measures of the main effects on all-number copy 

for speed can be found in Appendix U. The test for the main 

effects for rows and for columns revealed a significant 

interaction. The F ratio for interaction was 18.00, which 
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is significant beyond the .001 level. This significant 

interaction suggests that the test of the main effects is 

inappropriate. Therefore, the analysis of variance was 

computed for the simple effects. The analysis of variance 

for the simple effects is reported in Table XVII. The data 

between subjects reveals that there was a significant dif-

erence in favor of the experimental group after Lesson 30, 

but that there was no significant difference between groups 

after Lessons 40, 50, and 60. The data in Table XVII also 

reveal that there was a significant difference between 

testings for both the experimental and control groups. A 

multiple comparison test was used to find out exactly where 

the significant differences were after a significant F ratio 

was found for the experimental group and the control group. 

Tukey's HSD revealed that there were significant differences 

between all four testings for both the experimental group 

and the control group. 

Hypothesis 7 stated that the experimental group achieves 

greater speed than the control group on all-number copy 

after Lessons 30, 40, 50, and 60. This hypothesis can be 

broken down into six subhypotheses as follows. 

7a. The experimental group achieves greater speed than 

the control group on all-number copy after Lesson 30. 

7b. The experimental group achieves greater speed than 

the control group on all-number copy after Lesson 40. 
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7c. The experimental group achieves greater speed than 

the control group on all-number copy after Lesson 50. 

7d. The experimental group achieves greater speed, than 

the control group on all-number copy alter Lesson 60. 

7e. There is a difference in speed between testings 

for the experimental group on all-number copy. 

7f. There is a difference in speed between testings 

for the control group on all-number copy. 

Hypothesis 7a was accepted because there was a signif-

icant difference in speed in favor of the experimental 

group after Lesson 30 on all-number copy. Hypotheses 7b, 7c, 

and 7d were not accepted because there was no significant 

difference in speed between the two groups after Lessons 40, 

50, and 60 on all-number copy. Hypotheses 7e and 7f were 

accepted because there was a significant difference in speed 

beyond the .01 level between testings for the experimental 

group and the control group. 

Data Related to Hypothesis Eight 

The data related to accuracy on all-number copy are 

reported in Table XVIII and XIX. There were 171 students 

in the experimental group and 186 students in the control 

group. The means and standard deviations of the experimental 

and control groups after each of the four testing periods 

are reported in Table XVIII. The mean scores are given in 

percentages of accuracy. 



91 

TABLE XVIII 

SUMMARY OF MEANS AND STANDARD DEVIATIONS ON ALL-NUMBER COPY 
FOR ACCURACY 

N = 357 

Group 
Testing After Lesson 

Group 
30 40 50 60 

Experimental 
M 
SD 

89.95 
12.32 

91.08 
9.94 

90.06 
11.37 

90.65 
10.58 

Control 
M 
SD 

81.35 
18.52 

85.40 
15.06 

84.56 
15.29 

83.35 
16.04 

Total 
M 
SD 

85.47 
16.41 

88.12 
13.16 

87.19 
13.81 

86.85 
14.16 

A comparison of means for both groups on all-number 

copy for accuracy is illustrated in Figure 8. The difference 

between the experimental group and the control group is 

inconsistent, but the experimental group did perform better 

than the control group at each testing for accuracy. Accuracy 

did not necessarily increase at each testing; consequently, 

accuracy appears to be unpredictable. 

The summary of the analysis of variance for repeated 

measures on all-number copy for accuracy is reported in 

Table XIX. The data between subjects reveals that there 

was a significant difference beyond the .001 level in favor 
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Accuracy 
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Fig. 8—A comparison of means on all-number copy 
for accuracy. 

TABLE XIX 

SUMMARY OF THE ANALYSIS OF VARIANCE FOR REPEATED MEASURES 
ON ALL-NUMBER COPY FOR ACCURACY 

Source 
Degrees 

of 
Freedom 

Sum of 
Squares 

Mean 
Square 

F 
Value 

Between-subjects 356 
Teaching methods 1 16321.61 16321.61 30.35* 
Error-between 355 190933.12 537.84 

Within-subj ects 1071 
Time of exam 3 1228.99 409.66 4.91** 
Interaction 3 570.88 190.29 2.28*** 
Error-within 1065 88918.09 83.49 

*p < .000001 

**p < .003 

***p < .08 
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of the experimental group. The F ratio for interaction was 

not significant; therefore, no analysis of the simple effects 

was needed. The difference between subjects can be attrib-

uted to the difference in teaching methods. 

Hypothesis 8 stated that the experimental group achieves 

greater accuracy than the control group on all-number copy 

after Lessons 30, 40, 50, and 60. Hypothesis 8 was accepted 

because there was a significant difference in accuracy 

beyond the .001 level in favor of the experimental group 

after Lessons 30, 40, 50, and 60 on all-number copy. 



CHAPTER V 

SUMMARY, CONCLUSIONS AND RECOMMENDATIONS 

Summary 

The purpose of the study was to compare the traditional 

(delayed) method with the concurrent method of teaching the 

alphabet and number/symbol keys on the typewriter keyboard. 

The bases for comparison were four types of two-minute timed 

writings; namely, alphabetic copy, mixed copy with twelve 

percent numbers, mixed copy with fifty percent numbers, and 

all-number copy. The eight hypotheses dealt with speed and 

accuracy on the four types of timed writings given at inter-

vals during the first semester of beginning typewriting. 

There were ten experimental classes and ten control 

classes from five high schools in four school districts in 

north central Texas. The classes consisted of male and 

female high school beginning typewriting students. Random 

selection was used to choose the participating schools. The 

nine teachers who participated in the study were chosen by 

their school principals based upon experience in teaching 

typewriting and willingness to participate in the study. 

The students in the experimental group were taught 

the alphabet and number/symbol keys concurrently in Lessons 4 

through Lessons 15. The students in the control group were 

94 
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taught the alphabet and number/symbol keys according to 

the textbook. Century 21 Typewriting, second edition, was 

used in all classes. Three minutes of daily practice on 

number drills followed the completion of the introduction of 

the alphabet and number keys. These practice drills were 

used through Lesson 60. 

Both groups were given the four timed writings after 

the completion of Lessons 30, 40, 50, and 60. The students 

did not score their own timed writings. All timed writings 

were scored for speed and accuracy by the researcher. 

The analysis of variance technique for repeated measures 

was employed to determine if a significant difference existed 

between the experimental group and the control group for 

speed and for accuracy of the four types of timed writings. 

Mean scores were the bases of comparison. The scores were 

compared by using the analysis of variance test of the main 

effects. The tests that yielded a significant F ratio for 

interaction were deemed inappropriate, and the scores were 

compared by testing the simple effects. Tukey's HSD was 

used to determine exactly where the differences were within 

groups. 

Hypothesis 1 stated that there would be a difference 

in speed between the experimental group and the control 

group on alphabetic copy after Lessons 30, 40, 50, and 60. 

There was no significant difference between the two groups 

after Lessons 30; therefore, Hypothesis la was not accepted. 
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There was a significant difference beyond the .01 level in 

favor of the control group after Lessons 40, 50, and 60; 

therefore, Hypotheses lb, lc, and Id were accepted. There 

was a significant difference beyond the .01 level between 

testings for the experimental group and the control group; 

therefore, Hypotheses le and If were accepted. 

Hypothesis 2 stated that there would be a significant 

difference in accuracy between the experimental group and 

the control group on alphabetic copy after Lessons 30, 40, 

50, and 60. There was a significant difference beyond the 

.01 level in favor of the experimental group after Lessons 

30, 40, 50, and 60; therefore, Hypotheses 2a, 2b, 2c, and 2d 

were accepted. There was a significant difference at the 

.05 level between testings for the experimental group; 

therefore, Hypothesis 2e was accepted. There was a signif-

icant difference beyond the .01 level between testings for 

the control group; therefore, Hypothesis 2f was accepted. 

Hypothesis 3 stated that there would be a significant 

difference in speed between the experimental group and the 

control group on mixed copy with twelve percent numbers 

after Lessons 30, 40, 50, and 60. There was no significant 

difference between the two groups after Lessons 30 and 60; 

therefore, Hypotheses 3a and 3d were not accepted. There 

was a significant difference beyond the .01 level in favor 

of the control group after Lessons 40 and 50; therefore, 
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Hypotheses 3b and 3c were accepted. There was a significant 

difference beyond the .01 level between testings for the 

experimental group and the control group; therefore, 

Hypotheses 3e and 3f were accepted. 

Hypothesis 4 stated that there would be a significant 

difference in accuracy between the experimental group and 

the control group on mixed copy with twelve percent numbers 

after Lessons 30, 40, 50, and 60. There was a significant 

difference beyond the .01 level in favor of the experimental 

group; therefore, Hypotheses 4a, 4b, 4c, and 4d were accepted, 

There was a significant difference beyond the .01 level 

between testings for both groups; therefore, Hypotheses 4e 

and 4f were accepted. 

Hypothesis 5 stated that there would be a significant 

difference in speed between the experimental group and the 

control group on mixed copy with fifty percent numbers 

after Lessons 30, 40, 50, and 60. There was no significant 

difference between the two groups after Lessons 30, 50, 

and 60; therefore, Hypotheses 5a, 5c, and 5d were not 

accepted. There was a significant difference at the .05 

level in favor of the control group after Lesson 40; there-

fore, Hypothesis 4b was accepted. There was a significant 

difference beyond the .01 level between testings for the 

experimental group and the control group; therefore, 

Hypotheses 5e and 5f were accepted. 
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Hypothesis 6 stated that the experimental group would 

achieve greater accuracy than the control group on mixed 

copy with fifty percent numbers after Lessons 30, 40, 50, 

and 60. There was a significant difference beyond the .01 

level in favor of the experimental group after Lessons 30, 

40, 50, and 60; therefore, Hypotheses 6a, 6b, 6c, and 6d 

were accepted. There was no significant difference between 

testings for the experimental group; therefore, Hypothesis 6e 

was not accepted. There was a significant difference beyond 

the .01 level between testings for the control group; there-

fore, Hypothesis 6f was accepted. 

Hypothesis 7 stated that the experimental group would 

achieve greater speed than the control group on all-number 

copy after Lessons 30, 40, 50, and 60. There was a signif-

icant difference in favor of the experimental group after 

Lesson 30; therefore, Hypothesis 7a was accepted. There 

was no significant difference between the two groups after 

Lessons 40, 50, and 60; therefore, Hypotheses 7b, 7c, and 7d 

were not accepted. There was a significant difference 

beyond the .01 level between testings for the experimental 

group and the control group; therefore, Hypotheses 7e and 7f 

were accepted. 

Hypothesis 8 stated that the experimental group would 

achieve greater accuracy than the control group on all-number 

copy after Lessons 30, 40, 50, and 60. There was a signif-

icant difference beyond the .001 level in favor of the 
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experimental group after Lessons 30, 40, 50, and 60 on 

all-number copy for accuracy; therefore, Hypothesis 8 was 

accepted. 

Conclusions 

The following conclusions were formulated from an 

analysis of the findings of the study. 

1. Beginning typewriting students learning the alphabet 

and number/symbol keys concurrently followed by daily number 

drills will achieve a higher percentage of accuracy on all 

types of copy—alphabetic copy, mixed copy with twelve per-

cent numbers, mixed copy with fifty percent numbers, and 

all-number copy than students learning by the traditional 

method. 

2. Beginning typewriting students learning the alpha-

bet and number/symbol keys by the traditional method 

followed by daily number drills will achieve greater speed 

on alphabetic copy than students learning by the concurrent 

method. 

3. Beginning typewriting students learning the 

alphabet and number/symbol keys by either the traditional 

method or the concurrent method will achieve approximately 

the same speed on mixed copy with twelve percent numbers, 

mixed copy with fifty percent numbers, and all-number copy. 

4. There is usually a significant increase in speed 

approximately every two weeks in first-semester typewriting. 
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5. The percentage of accuracy in various types of copy 

does not noticeably increase as compared to speed in first-

semester typewriting. 

6. Teaching the alphabet and number keys concurrently 

will not have an adverse effect upon typewriting speed. 

Recommendat ions 

The following recommendations are made on the basis of 

the findings and conclusions of the study. 

1. It is recommended that instructors of typewriting 

use daily number drills after the introduction of the number 

keys. 

2. It is recommended in the training of statistical 

typists that the concurrent method of introducing the 

alphabet and number keys be used because of significantly 

greater results in accuracy on all types of copy. 

3. It is recommended that the typewriting textbook 

authors consider a concurrent introduction of the alphabet 

and number keys. If the traditional method is used for 

introducing the number keys in the textbook, supplementary 

drills for the concurrent methods should be developed and 

made available to those teachers desiring an alternate 

approach. 

4. This study should be duplicated and continued 

throughout the second semester of beginning high school 

typewriting classes to compare the effects of teaching the 
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alphabet and number keys concurrently with the traditional 

method during the second semester. 

5. A study should be conducted using the concurrent 

method of introducing the number keys comparing the direct-

reach method, the third-row method, the top-row method, and 

the pipe-organ method of finger reaches. 



APPENDICES 
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Appendix A 

Name 

School Name 

School Address 

School Phone No. 

Home Address 

Home Phone No. 

I would like for my mail to go to: 

school address 

home address 

Number of years of teaching experience 

Number of years of experience teaching typewriting 

I have a major in business education 

Have you had a methods course in teaching typewriting? 

If yes, is it undergraduate level 
or graduate level 

What is your highest degree? 

i bachelors 

graduate courses without masters degree 

masters 

masters + 30 



Appendix B 

North Texas 
State 

University 

Denton, Texas 
76203 

August 13, 1980 

College 
of 

Business 
Administration 

Ms. Theresa Zimmer 
P. 0. Box 7658 
NT Station 
Denton, TX 76203 

Dear Theresa: 

I have reviewed the drills as you requested, and I find that 
they are appropriate for the project vhich you described and 
that they will meet the purposes of your study. 

Good luck in your research efforts. 

S i n e e r e l y ' <L 

J}-
Sharon F. Gregg 

kfc 

A C 817-788-231 / • Dallas-Ft. Worth Metro 267-2832 



August 16, 1980 

North Texas 
State 

University 

Denton, Texas 
76203 

College 
of 

Business 
Administration 

Ms Theresa M. Zimmer 
Box 7658, NT Station 
Denton, TX 76203 

Dear Theresa 

I have reviewed the Supplementary Keyboard Dri l l s 
and the Practice Exercises for Numbers you prepared 
and I feel they would be very appropriate i f used 
in the classroom. 

I see no need for any changes. 

Sincerely 
. • X 

Anita Gallo 
Inst ructor 

AC817-788-2311 • Dallas-Ft. Worth Metro 267-2832 



I V A N N . G L A S S C O C K , PRINCIPAL B I L L Y R Y A N , ASS-T, PRINCIPAL 
D U R W O O D T O N N , A S S ' T . PRINCIPAL 

DENTON SENIOR HIGH SCHOOL 106 
1 0 0 7 F U L T O N S T R E E T 

DENTON. TEXAS 7 6 2 0 1 

S e p t e m b e r 2 , 1980 

To whom i t may c o n c e r n : 

Th i s i s t o i n f o r m you t h a t I have c a r e f u l l y 
s t u d i e d t h e " S u p p l e m e n t a r y Keyboard D r i l l s f o r 
L e a r n i n g Numbers and S y m b o l s , " and t h e " P r a c t i c e 
E x e r c i s e s f o r Numbers" by T h e r e s a M. Zimmer. I 
f i n d t h e s e d r i l l s s u i t a b l e f o r t h e p u r p o s e s 
i n t e n d e d t o a c c o m p l i s h . 

Yours t r u l y , 

L u c r e t i a M. J o n e s 



9^32 Brentgate Drive 107 
Dallas, TX 75238 
August 22, 1980 

Ms. Theresa Zimmer 
910 Eagle Drive, Apt. 10^ 
Denton, TX 76201 

Dear Theresas 

I know how much time you have spent on this dissertation and it is 
going to be just beautiful. I have looked over the supplementary 
keyboard drills and the practice exercises for numbers, and I would 
like to comment on about three items. 

First, I am very careful to present both the possible locations for 
the "1" key but I constantly encourage the use of the number key. 
I do this because I learned what I consider the wrong way myself and 
it has been a very difficult thing to "unlearn". My part-time job 
requires that I use a computer terminal and I have had to redo lots 
of reports because I inadvertently used the letter instead of the 
number one key. Also, in preparing to teach data processing this 
year I am more and more aware of the impact that machines have and 
will have in the future so I feel that it is terribly inconsistent 
to encourage students to learn skills that will prove ineffective. 
I believe that will be the case for anyone learning keyboarding now 
and in the future. 

Second, I personally believe that it is easier to work on a system 
based on simple to complex; therefore, it seems awkward for me to 
type series of numbers and letters that contain multiples before 
single letters and numbers. I would prefer the first line of drill 
work to follow a pattern of simple to complex. 

The third area of concern involves the practice exercises for numbers, 
Students always have a tendency to want to copy exactly so that the 
enumerations on the individual drills would present questions. In 
other words, I would prefer to have a sheet with drills only, divided 
by blank spaces but not enumerated. I would also prefer taking them 
to a 70 space line rather than have them return to complete the 
sentences. The reason for this is that I almost always have them 
type the lines more than once. I do this for proofreading purposes. 
This makes it easier and quicker for them to check to see if they 
have made any errors if they have typed the line consecutively. 

I hope these suggestions will not frustrate you because each of us 
has our own preferences, I am sure. The new adoptions this year will 
challenge all of us, but changes are what usually fill us with 
broadened knowledge and who can argue with that? Good luck and I 
very sorry that I could not help you with the actual application. 

am 

Yours very truly, 

" A ̂  

3ue Richmond 
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Appendix C 

SUPPLEMENTARY KEYBOARD DRILLS 

FOR LEARNING NUMBERS AND SYMBOLS 

Developed by 

Theresa M. Zimmer 

Coordinated with 

Century 21 Typewriting, 2nd edition, South-Western Publishing 
Company, by Les'senberry, Crawford, Erickson, Beaumont, Robinson, 
1977. 

August, 1980 
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SUPPLEMENTARY KEYBOARD DRILLS 
FOR LEARNING NUMBERS AND SYMBOLS 

Lesson 4 - Figures I, 8 
(Use after 4c) 

Use1 of the small "L" for the Number 1 is recommended 

aaa 111 sss 111 ddd 111 fff 111 jjj 111 kkk 111 ;;; 

aa 11 ss 11 dd 11 ff 11 jj 11 kk 11 ; ; a 11 s 11 d 11 

all 111 ad 111 fad 111 as 111 ask 111 fall 111 ads 111 

Number 8 

kkk 888 kkk 888 kkk 888 k 88 k 88 k 88 k 8 k 8 k 8 k 

k 181 k 818 k 181 k 18 k 81 k 18 k 1 k 8 k 1 k 

asdf 1881 asdf 8118 fdsa 1881 fdsa 8118 asdf 1818 

all 181 ads 818 fad 118 ask 881 fall 1818 lads 8181 

Lesson 5 - Conditioning Practice 
(Use with 5b) 

ed 18 he 18 ad 81 as 81 fad 181 ask 818 feel 8118 

desk 1818 feel 8118 heed 8181 seek 1881 lead 8188 

8888 1111 88 11 8811 18 18 1818 81 88 8188 88 11 8811 

18 81 1881 8118 8118 188 188 188188 181 818 181818 

18 181 18181 81 881 81881 18 118 18 118 81 118 81118 

Asterik (using the left shift key) 

Symbol * (electric) and 1 (manual) 

8k 8k*k 8k*k *k *k 8k*k *k 

*8* *8* *k* *k* 8*k* 8*k* 

or 

8k' 8k' 8k' 8k1k 8k'k 8k'k 

'8' '8' 'k' 'k' 8'k' 8'k' 
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Lesson 6 - Number 2 
(Use after 6c) 

s 222 s 222 s 222 s 22 s 22 s 22 s 2 s 2 s 2 s 

slk 218 lsl 121 kls 812 ksk 828 ski 281 kls 812 

Ikks 1882 kkls 8812 klsk 8128 kskl 8281 lskk 1288 

wish 1228 laws 1882 joke 2128 land 1282 oats 8281 

Lesson 7 - Number 4 
(Use after 7c) 

f 444 f 444 f 444 f 44 f 44 f 44 f 4 f 4 f 4 

kl 481 fkl 481 lkf 184 lkf 184 kfl 841 kfl 841 

she 481 ads 184 Lee 144 feel 4881 seek 8441 4881 

desk 1841 heed 8141 seek 1814 feel 4811 desk 4184 

Symbol @ (electric) and " (manual) 

2s@s 2s@s @s @s 2 S 48 8 @ 81 

2s@ 2s@ 2s@ 2s@s 2s@s 2s@s @s @s @s 

or 

2s" 2s" 2s" 2s"s 2s"s 2s"s "s "s "s 

Lesson 8 - Number 7 
(Use after 8c) 

j 777 j 777 j 777 j 77 j 77 j 77 j 7 j 7 j 7 j 

jkf 784 jkf 784 jfk 748 jfk 748 fkj 487 fkj 487 

had 748 has 784 all 478 ads 847 she 874 ask 487 

sale 7448 desk 4787 sell 4788 lake 8474 fall 7487 

Symbol $ (Using the right shift key) 

4f$ 4f$ 4f$ 4f$f 4f$f 4f$f 

$4$ $4$ $f$ $f$ 4$f$ 4$f$ 

$478 $784 $714 $718 $481 $847 $874 
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Lesson 9 - Number 6 
(Use after 9c) 

j 666 j 666 j 666 j 66 j 66 j 66 j 6 j 6 j 6 j 

klf 816 skj 236 jjs 672 kjj 867 jsj 628 fkj 486 

ace 268 all 266 the 682 her 642 ace 264 hue 672 

last 1268 less 8266 call 4266 took 4662 seek 4668 

Symbol & 

7j& 7j& 7j& 7j&j 7j&j 7j&j &j &j 

Jill & Lake 
Kit & Jed 
Lee & Ike 
Keith & Jeff 

Lesson 10 - Number 3 
(Use after 10a) 

d 333 d 333 d 333 d 33 d 33 d 33 d 3 d 3 d 3 d 

fds 432 sdf 234 dfs 342 dsf 324 jfcd 733 kdj 837 

get 738 who 283 saw 283 age 376 law 436 fig 382 

crew 2343 give 8373 wage 4336 work 3846 good 7633 

Symbol $ (electric) and underscore (manual) 

6j£j $j $j 6$ 6£ 6£j 6$j 

81$ 71$ 41$ 21$ 27$ 47$ 87$ 

or 

6j_j _j _j 6j_j 6j_j _j _j 

(Backspace after each three-letter word and underscore) 

ace all the her ace hue 

Lesson 11 - Number 9 
(Use after lib) 

1 999 1 999 1 999 1 99 1 99 1 99 1 9 1 9 1 9 1 

slf 284 kdl 839 lsf 924 hid 693 gsl 529 Ifd 943 



112 

Lesson 11 - Continued 

her 932 see 499 all 297 has 938 put 924 can 829 

pain 9239 call 6494 work 9492 want 4938 land 9249 

Symbol # (number or pounds) 

3d#d 3d#d 3d#d #d #d 3# 3# 74# 92# 

check #133 order #383 of 436# 

Lesson 12 - Number 0 
(Use after 12b) 

; 000 ; 000 ; 000 ; 00 ; 00 ; 00 ; 00 ; 0 ; 0 ; 0 ; 

sdp230 fps 402 pdh 036 pjs 072 fkp 480 fps 402 

not 300 act 302 two 402 all 200 off 400 odd 407 

stop 3040 will 3400 joke 2006 term 7004 high 6030 

( Symbol (for left parentheses) 

91(1 91(1 91(1 (1 (1 9( 9( 

Lesson 13 - Number 5 
(Use after 13b) 

f 555 f 555 f 555 f 55 f 55 f 55 f 5 f 5 f 5 f 

ksf 825 fid 593 jfl 659 kdf 835 jlf 795 kjg 865 

can 585 had 459 had 358 pen 952 put 975 six 352 

much 5785 gave 3525 darm 3854 fool 9557 take 4585 

Symbol ) for right parentheses 

0; ) 0; ) 0; ) ) ; ) ; p ) ; p ) ; 

(457) (387) (890) (738) (604) 

Lesson 14 - Symbol % (percent) 

(Use after 14a) 

5f%f 5f %f 5f%f %f %f %f 5% 5% 5% 

84% 38% 92% 53% 76% 59% 28% 41% 
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Appendix D 

Experimental Group I 

This study is an experiment in presenting the alphabet and 
number keys on the typewriter keyboard in high school, beginning 
typewriting classes. Your participation in this study is 
sincerely appreciated. 

Instructions 

Experimental Group I will be introduced to the alphabet and number 
keys concurrently. Please do not tell your students that they 
are participating in an experiment. 

Lessons 4 through 14 — Please follow the textbook as closely as 
possible. Introduce the students to the numbers and symbols in 
the following lessons: 

Lesson Number/Symbol 
4 1 8 
5 * 
6 2 
7 4 @ 
8 7 $ 
9 6 & 
10 3 $ 
11 9 # 
12 0 ( 
13 5 ) 
14 % 

Use the supplementary keyboard drills supplied to you. These 
drills have been coordinated with Century 21 Typewriting, 2nd 
edition, 1977. These drills should take from three to five 
minutes each day. In Lessons 26-30 in the textbook, skip those 
sections of the lessons that introduce the number keys. 

Lessons 15 through 60 — Students should be given three minutes 
of practice each day on number drills. Twenty-four practice 
exercises have been developed for the project to build proficiency 
on the number keys with two- to five-digit numbers. You may use 
these practice exercises in any order you desire and may repeat 
them after covering all 24 exercises. 

The drills may be timed for one minute on each line or three 
minutes total for each exercise. The drills were designed with 
three lines to make it easier for you to time the students, if 
desired. The students should not practice these drills for 
homework. 
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Experimental Group I 

Timed writings — The students will be tested with timed writings 
for two minutes on straight copy, all-number copy, and mixed copy, 
The timings are to be administered at four different intervals. 
Each timing should.be given twice, the best timing will be chosen 
after the two are scored. The timings will be mailed to you the 
first week of October. 

Do not have the students proofread or score their timings. The 
same timed writings are given to control reliability; therefore, 
we do not want the students to score the timings as they might 
recall part of the timing during the next testing period two 
weeks later. It is not necessary for you to score the timings. 
Please mail the timings after each administration to me. If you 
choose to score the timings, it will still be necessary for me 
to receive the timings. Check to see that the student's name 
appears on each paper. 

Administer each timed writing twice for two minutes in the 
following order: 

1. Timed writing Numbers 1 & 2 — given to student during 
the first class period following Lessons 30, 40, 
50, and 60. 

2. Timed writings Numbers 3 & 4 — g i v e n to students 
during the second class period following Lessons 30, 
40, 50, and 60. 

This means that the students will be given eight minutes of 
timings each day during the testing period. Please do not give 
all timed writings in one day. This would be too tiring for 
the students and may effect their performance. A special effort 
should be made to give the timed writings to a student when 
absent. It is necessary for us to have the students scored on 
all four timings for all four testing periods. 

Attendance 

I will ask you to send me the number of days of absence for each 
student after completion of Lesson 60. Students with excessive 
absences (more than 10%) will be dropped from the experiment. 

All information regarding this experiment will be considered 
confidential. Your name, students' names, school and district 
names, and individual scores will not be mentioned in the study. 
The results of the study will be mailed to you next summer. 
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PRACTICE EXERCISES FOR NUMBERS 

Three minutes per day 

(Tj) 42 167 93 093 06 243 61 680 07 856 16 376 39 440 53 537 

71 341 57 004 00 859 74 917 97 758 16 379 37 570 39 975 

The data are given in Figures 26 and 27 of Part 14, 
Unit 39, page 508. 

2.) 81 837 16 656 06 121 91 782 60 468 81 305 49 684 61 672 

14 110 06 927 01 263 54 613 77 921 06 907 11 008 42 751 

My Social Security number is 938-27-5026; my work permit 
number, R415. 

(J) 27 756 53 498 18 602 70 659 91 655 15 053 21 916 81 825 

44 394 42 880 99 562 72 905 56 420 69 994 98 872 31 016 

The decorator chairs we back-ordered are Nos. C2175, 
K4038, and Z6395. 

4.) 71 194 18 738 44 013 48 840 53 213 21 069 10 634 12 952 

96 301 91 977 05 463 07 972 18 876 20 922 94 595 56 869 

Our group read 45 plays, 186 books, and 203 articles 
during 1975-1976. 

69 014 60 045 18 425 84 903 42 508 32 307 89 579 14 342 

63 661 10 281 18 453 18 103 57 740 84 378 25 331 12 566 

Hendrick-Smith's Order P2859-6 (dated 10/23) amounts to 
$746.59 C.O.D. 

6.) 10 48 1048 15 01 1501 01 53 0153 01 02 0102 81 64 8164 

24 13 2413 48 36 4836 22 52 2252 85 39 8539 30 99 3099 

They purchased 205 pines, 167 firs, and 83 blue and 49 
silver spruces. 
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34 09 3409 52 66 5266 19 17 1917 39 61 3961 99 50 9950 

15 17 1517 24 83 2483 49 34 4934 32 08 3208 19 65 1965 

The caterers served groups of 189, 207, 56, and 34 out-
of-town gue s t s. 

8.) 58 67 5867 44 94 4494 05 58 0558 56 94 5694 85 47 8547 

36 85 3685 53 34 5334 53 98 5398 38 86 3886 62 30 6230 

The four bowlers rolled 207, 163, 95, and 84 in the first 
league game. . 

08 15 0815 17 98 1798 16 43 1643 11 45 1145 18 59 1859 

64 95 6495 28 91 2891 69 57 6957 33 27 3327 70 99 7099 

They sent 582 sheets, 140 pillows, 73 chairs, and 69 
lanterns to camp. 

79 93 7993 56 86 5686 05 95 0585 90 10 9010 31 59 3159 

01 54 0154 85 59 8559 91 61 9161 78 18 7818 63 55 6355 

She gave the 6 tests to 198 women, 157 men, and 104 
youths on June 23. 

II] 22 368 22368 46 573 46573 25 595 25595 85 393 85393 

89 198 89198 27 982 27982 53 402 53402 93 965 93965 

Have her strip the following files: 24-37-16, 30-75-20, 
and 38-29-36. 

(l2) 40 961 40961 48 235 48235 03 427 03427 49 626 49626 

69 445 69455 18 663 18663 72 695 72695 52 180 52180 

Our March statement covers unpaid invoices A-4138, 
C-2076, and G-5936. 
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( S ) 20 847 20847 12 234 12234 90 511 90511 33 703 33703 

90 322 90322 09 429 09429 93 969 93969 52 636 52636 

She auctioned 395 records, 164 vases, 80 paintings, 
and 72 sculptures. 

(̂ 14) 92 737 92737 88 974 88974 33 488 33488 36 320 36320 

17 617 17617 30 015 30015 08 272 08272 84 115 84115 

He flew on trips of 34, 87, 195, and 260 miles during 
spring vacation. 

27 156 27156 30 613 30613 74 952 74952 10 365 10365 

61 129 61129 87 529 87529 85 689 85689 48 237 48237 

He shipped 173 cars, 209 light trucks, 64 buses, and 
85 vans. 

^16y 5226 6768 9339 0151 2635 8510 2028 2997 8986 0711 

9733 7104 0817 7723 1391 4756 8105 9773 9597 2937 

They bought 209 locks, 178 keys, 63 chains, and 54 tires 
for bicycles. 

7446 2355 0970 5108 1276 5182 5125 7745 1630 6075 

9214 4944 5390 7096 6399 7560 4071 0236 2138 5240 

Kurt met with 370 to 425 men from 7:45 to 8:30 p.m. on 
April 12, 1976. 

6026 8926 1988 5532 4481 0118 6525 6483 4491 0594 

5515 0101 5409 3336 9490 3127 0414 1849 2985 7158 

The serial number of the RDL-106 electronic calculator 
is 283-00-5974. 
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l20) 

8503 5113 0191 9274 6495 5216 5391 4636 5858 1451 

8314 9873 2349 6435 9473 1775 3515 3574 Q705 9762 

The meeting was held at 9376 East Street on Monday, 
June 28, at 10:45. 

3378 0999 4369 0669 7698 1360 5185 4510 8891 1950 

2562 5810 4866 9124 8582 1434 9017 3016 9022 0473 

In Chapter 7, Section 6, read the following pages: 
198, 205, and 234, 

21.) S.S. 436-72-4541, S.S. 591-93-2217, S.S. 304-21-6166 

S.S. 499-04-3281, S.S. 541-64-5849, S.S. 224-21-7410 

Report to 9678 Elm Street at 12:45 p.m. on September 30 
for a checkup. 

License No. 400-7977, 470-7025, 764-2638, 581-5106 

License No. 646-2152, 152-2796, 908-4459, 326-3932 

Correct pages 3, 6, 7, 8, and 9; retype pages 46, 48, 
73, 91, and 205. 

1-218-704-3200, 1-817-387-2235, 1-214-247-5678 

1-504-279-8220, 1-367-287-9434, 1-358-391-1312 

Movies will be shown at 2:30 p.m. and 6:45 p.m. on 
May 17, 18, and 19. 

51 and 52 and 53 and 54 and 55 and 56 and 57 and 58 and 

59 and 60 and 61 and 62 and 63 and 64 and 65 and 66 and 

Jim bowled 198, 235, and 246, but Joe's scores were 197, 
209, and 237. 
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Experimental Group II 

This study is an experiment in presenting the alphabet and 
number keys on the typewriter keyboard in high school, beginning 
typewriting classes. Your participation in this study is 
sincerely appreciated. 

Instructions 

Experimental Group II will be introducing the keyboard according 
to the textbook lessons. After the introduction of the number 
keys, the students will practice for three minutes daily on 
special number drills. 

Please follow the textbook as closely as possible. These drills 
should not change the objectives of your course, but merely 
enhance your instruction on the number keys. The number keys 
are introduced in Lessons 26-30 in Century 21 Typewriting, 2nd 
edition. After the completion of Lesson 30, you will begin 
using the daily number drills. 

Lessons 31 through 60 — Students should be given three minutes 
of practice each day on number drills. Twenty-four practice 
exercises have been developed for the project to build proficiency 
on the number keys with two- to five-digit numbers. You may use 
these practice exercises in any order you desire and may repeat 
them after covering all 24 exercises. 

The drills may be timed for one minute on each line or three 
minutes total for each exercise. The drills were designed with 
three lines to make it easier for you to time the students, if 
desired. The students should not practice these drills for 
homework, as it is necessary that all classes get the same amount 
of practice on the drills. 

Timed writings — The students will be tested with timed writings 
for two minutes on straight copy, all-number copy, and mixed copy. 
The timings are to be administered at four different intervals. 
Each timing should be given twice, the best timing will be chosen 
after the two are scored. The timings will be mailed to you the 
first week of October. 

Do not have the students proofread or score their timings. The 
same timed writings are given to control reliability; therefore, 
we do not want the students to score the timings as they might 
recall part of the timing during the next testing period two 
weeks later. It is not necessary for you to score the timings. 
Please mail the timings after each administration to me. If you 
choose to score the timings, it will still be necessary for me 
to receive the timings. Check to see that the student's name 
appears on each paper. 
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Experimental Group II 

Administer each timed writing twice for two minutes in the 
following order: 

1. Timed writings Numbers 1 & 2 — given to students 
during the first class period following Lessons 30, 
40, 50, and 60. 

2. Timed writings Numbers 3 & 4 -— given to students 
during the second class period following Lessons 30, 
40, 50, and 60. 

This means that the students will be given eight minutes of 
timings each day during the testing period. Please do not give 
all timed writings in one day. This would be too tiring for 
the students and may effect their performance. A special effort 
should be made to give the timed writings to a student when 
absent. It is necessary for us to have the students scored on 
all four timings for all four testing periods. 

Attendance 

I will ask you to send me the number of days of absence for 
each student after completion of Lesson 60. Students with 
excessive absences (more than 10%) will be dropped from the 
experiment. 

All information regarding this experiment will be considered 
confidential. Your name, students' names, school and district 
names, and individual scores will not be mentioned in the study, 
The results of the study will be mailed to you next summer. 
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P. 0. Box 7658, NT Station 
Denton, TX 76203 
October 7, 1980 

Again, I would like to take this opportunity to congratulate you 
for your participation in this project. I know that you will be 
reaching Lesson 30 very shortly. 

Enclosed are the timed writings to be given at the completion of 
Lessons 30, 40. 50, and 60. Also enclosed are instructions for 
administering the timed writings. I am sending you 50 copies of 
the timings. 

When I last spoke with you, I said that I would need a list of 
the students in the participating classes. Please fill out the 
enclosed form and return to me when you mail the first set of 
timed writings. 

If you have any questions or need any more copies of the printed 
materials, please feel free to call me (387-2527) or write me, 
I will be anxiously awaiting the first set of timed writings. 
Good luck to you in your classes. 

Sincerely, 

Theresa Zimmer 

tz 

Enclosures 
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Time of Class 

Number of students 

Length of class 

Females 

minutes 

Males 

Please fill in each student's name and check off the grade level. 

Name 9th 10th 11th 12th 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

i—i 
rH 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 
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Name 9th 10th 11th 12th 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

CO
 

00
 

29. 

30. 

31. 

32. 

33. 

34. 

35. 

36. 

37. 

38. 

39. 

40. 
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Instructions for Timed Writings 

ALL TIMED WRITINGS ARE TWO MINUTES IN LENGTH. 

1. Have the students take Timed Writing Number 1 and Number 2 
during the first class following the completion of Lesson 30. 

2. Have the students insert a sheet of paper in their typewriters 
and type their names in the upper right corner. 

3. Have the students set their line space regulator on double 
spacing and set their margins for a 70 space line, 

4. Administer Timed Writing Number 1 for two minutes. 
DO NOT LET THE STUDENTS PROOFREAD OR CORRECT THEIR TIMINGS. 

5. Have the students double space three times. Administer 
Timed Writing Number 1 again for two minutes. (Students 
often do better on the second timing.) 

6. Have the students take their papers out of the typewriter 
and insert a clean sheet of paper for Timed Writing Number 2. 
Remind them to type their names again in the upper right corner, 

7. Administer Timed Writing Number 2 for two minutes. 

8. Have the students double space three times. Administer 
Timed Writing Number 2 again for two minutes. 

9. Have the students take Timed Writing Number 3 and Number 4 
during the second class following the completion of Lesson 30. 

10. Follow steps one through eight; but please administer Timing 
Numbers 3 and 4 instead of 1 and 2. 

11. Please make an effort to administer the timings to any students 
that are absent when the timings are given if they return to 
school within two days after the testing days. 

12. Please check all papers to see that there is a name at the top 
of each page. Please mail all timings to me within the week 
they are administered. I will do all of the scoring. 

Mailing address: Theresa Zimmer 
P. 0. Box 7658, NT Station 
Denton, TX 76203 

13. Repeat steps 1 through 10 after the completion of Lessons 40, 
50, and 60. It is necessary that we have these four different 
testing periods. 
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Timed Writing Number 1 

Set margins for a 70 space line, double space. 

Our society has acquired a desire for instant, effortless living. 

With instant meals and automatic machines, we have moved away from an 

active society to one in which much of our personal and job time is 

spent in a sitting position. We read dials and push buttons while 

things do the work for us. Even our free time is spent in sedentary 

activities such as reading, seeing movies, and just watching TV. Such 

activity makes the body weak and the mind sluggish. 

There is no objection to the fast and easy way of doing essential, 

routine things, of course; but doctors tell us that the increasing time 

spent in sedentary activity is impairing our physical and mental health. 

They tell us to use more of our leisure time for active things. For ex-

ample, walk more, ride less; take a zestful swim instead of a sunbath; 

take part in athletic activities instead of merely sit and view them. 

They ask us to get a better balance between sitting and acting. 

1 2 3 4 5 6 7 8 9... 10. . .11. .. 12.. . 13.. . 14 

1' 2' 

14 7 

28 14 

42 21 

56 28 

70 35 

84 42 

94 47 

108 54 

122 61 

136 68 

150 75 

164 82 

178 89 

192 96 

Reprinted with permission from South-Western Publishing Company, 
Cincinnati. Century 21 Typewriting, 2nd ed«, D. D. Lessenberry 
and others, p. 90. 
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Timed Writing Number 2 

Set margins f o r a 70 space l i n e , double space. 

4393 4689 2401 2556 8635 3394 2578 5499 7189 1547 9543 9822 2182 1958 

9765 6317 8930 1627 0710 9206 2194 1861 4734 2020 1853 0386 7809 5013 

0329 0122 0541 3898 5565 9223 2675 8636 2121 9844 0830 5661 9151 7592 

7962 0648 0357 1766 0778 7602 7992 2565 8332 8842 8507 7281 2271 5058 

8563 6833 4753 0312 6565 1197 0251 2611 9944 6864 3432 1515 5523 9344 

1803 1436 6133 0617 1214 4660 3298 7401 6470 0053 3439 5840 1326 4790 

1 2 3 4 5 6 7 8 9 . . . 10 . . , 11 . . . 12 , . . 13 . . .14 

1T 2' 

14 7 

28 14 

42 21 

56 28 

70 35 

84 42 
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Timed Writing Number 3 

Set margins for a 70 space line, double space. 

At some time in our lives, many of us utilize the services of a law-

yer when we make a will, settle an estate, acquire property, or require 

representation in lawsuits. The number of lawyers in the nation has 

increased rapidly. In 1960, for example, there were 285,933 lawyers; 

by 1970, there were 324,818 lawyers or one for every 626 individuals. 

Most lawyers are engaged in general practice, but a sizable number spe-

cialize in one branch of law, such as corporate, patent, or criminal law. 

Aside from attorneys, numerous other individuals are engaged in 

providing a variety of legal services. In 1950, there were 235,000 of 

these individuals. This number grew to 310,000 in 1960 and to 405,000 

in 1970—an increase of practically 75% in a span of 20 years. In the 

3-year interval between 1970 and 1973, the number rose from 405,000 in 

1970 to 468,000 in 1973—an average yearly growth of 31,000 employees. 

There are many good jobs for typists in the legal field, and it is 

anticipated that the demand for legal typists will escalate during the 

1980fs. In 1975, there were over 150,000 law firms in the nation with 

approximately 205,000 clerks, typists, and stenographers in their employ. 

Since over 85% of all law firms are one-man operations with but a few 

clerical assistants, they hire only typists of the highest caliber, 

1. .. .2 3 4 5 6 .... 7 ... .8 9...10...11.,.12...13,..14 

Reprinted with permission from South-Western Publishing Company, 
Cincinnati. Century 21 Typewriting, 2nd ed., D. D. Lessenberry 
and others, p. 443. 

1' 2' 

14 7 

28 14 

42 21 

56 28 

70 35 

84 42 

99 50 

112 56 

126 63 

140 70 

154 77 

169 85 

182 91 

195. 98 

210 105 

224 112 

237 119 

251 126 

264 132 
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Timed. Writing Number 4 

Set margins for a 70 space line, double space. 

able 1150 call 7022 deal 5111 done 3835 else 1944 fair 6649 mail 7194 

once 3744 meet 3036 post 0669 paid 5469 year 0405 rate 5311 your 6275 

they 4611 this 7033 side 8592 road 3832 step 5701 sell 1576 room 9716 

took 3098 stay 8122 sure 4241 club 5835 best 2153 also 3050 been 3230 

base 6379 area 6499 book 4658 blue 0978 fact 4416 ever 7812 long 8399 

loss 8248 high 8484 food 9925 good 6763 from 4321 half 5007 head 2136 

cent 2188 card 3290 made 9243 hold 0906 open 6429 miss 5167 keep 6257 

four 6033 data 9878 help 0740 idea 5345 city 1356 page 5908 know 2644 

1 2 3 4 5 6 7 8 9,. .10.. .11.. .12.. .13. . .14 

1' 2' 

14 7 

28 14 

42 21 

56 .28 

70 35 

84 42 

98 49 

112 56 
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P. 0. Box 7658, NT Station 
Denton, TX 76203 
September 28, 1980 

Dr. Jerry W. Robinson 
Senior Editor 
South-Western Publishing Co. 
5101 Madison Road 
Cincinnati, OH 45227 

Dear Dr. Robinson: 

I am a doctoral student at North Texas State University working 
on my Ph.D. in College Teaching/Business Education under 
Dr. Fred Thomas and Dr. Bill Perkins. My dissertation project 
is in the area of teaching numbers in beginning typewriting. 

I have been working this past summer with Mr. Warren Castor of 
the Dallas office in selecting school districts using the 
South-Western textbook for determining the target population. 
He suggested I write to you to receive final permission to use 
Century 21 Typewriting, 1977 edition, in my dissertation project. 

It was a pleasure speaking to you and Mr. Daniel Van last week 
regarding the controls used on the timed writings in the textbook 
and for counting the percentage of numbers in the copy. I am 
most greateful for all of the help I have received from the 
South-Western staff. I will be looking forward to hearing from 
you regarding permission to use the Century 21 Typewriting textbook, 

Sincerely, 

Theresa Zimmer 



t? wmm 
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5101 Madison Road, Cincinnati, OH 45227 
Telephone: 513-271-8811 

October 13, 1980 

Ms. Theresa Zimmer 
P. 0. Box 7658, NT Station 
Denton, TX 76203 

Dear Ms. Zimmer 

Dr. Robinson has referred to me your letter of September 28 
requesting permission to duplicate the timed writings in 
CENTURY 21 TYPEWRITING, Second Edition, by Lessenberry, 
Crawford, Erickson, Beaumont, and Robinson for use in your 
doctoral dissertation. We are pleased to grant you permis-
sion to use the timed writings as indicated in your letter 
of September 28 and your conversations with Dr. Robinson. 
However, this duplication is limited only to copies needed 
for your study. No further reproduction is permitted. 
Also, the permission is granted with the understanding 
that the material will not be sold. 

Proper identification of the source should be made on all 
material duplicated for your study—the textbook, the authors, 
and the publisher. 

Sincerely 

P. H. Maechling 
Vice Preside, 
Director Q 
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Cincinnati, OH 45227 • Dallas, TX 75229 • Palo Alto, CA 94304 • West Chicago, IL 60185 • Pelham Manor, NY 10803 
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Teacher 
School 

Appendix L 

Group I 
_ _ _ Group II 

Total Students 

131 

Copy: Alphabetic 
12% Numbers 
50% Numbers 
All Numbers 

No Sex Grade Name Speed Accuracy No Sex Grade Name 
30 40 50 60 30 40 50 60 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 
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P. O. Box 7658/ NT 
Denton, TX 76203 
December 4, 1980 

The project in keyboarding is now coming to an end. I know 
that Lesson 60 is approaching soon unless you have already 
reached this point in your classes. Your perseverance is 
greatly appreciated. 

I have one more small activity for you to do. Please fill 
out the enclosed form listing any student who has missed 
eight or more of your typewriting classes since the 
beginning of school. Enclosed is an envelop for you to 
mail this form. Please indicate on the form if I owe you 
or your school for any postage. I will send you a check 
for the postage along with a copy of your students' scores 
in late January. 

Again, I would like to take this opportunity to thank you 
for your interest and participation. May you and your 
families have a happy holiday season. 

Sincerely, 

Theresa Zimmer 

tmz 

Enclosure 
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Teacher Name 

School 

Class Period 

Group: Exp. Group I or Exp. Group II 

Lesson 60 was completed on (date) 

The following students have missed eight or more typing 
classes since the beginning of schooli 

Name No. of Davs Absent 

1. ; 

2 . ; 

3. ; 

4 . 

5. ; . 

6 . 

7 . 

8 . 

9. : 

10. 

Postage Expense 

Yes, I do need you to reimburse me or my school for 
the postage. 

No, I do not need to be reimbursed for postage. 
My school covered the expense. 
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February 24, 1981 

Dear Teachers: 

I want to extend to you my deepest appreciation for all of your 
help with my dissertation project. You were very prompt in 
mailing the timed writings. Everything was labeled very 
accurately. Enclosed is a set of scores for your students. 
The first four columns represent the gross words typed in two 
minutes. The second four columns represent the number of 
errors in the timed writing. 

Please accept my apologies for not sending you the scores 
sooner. I completed the scoring and recording this week. 
Some of the classes did not finish until mid-January. I have 
scored approximately 10,000 papers since Christmas! 

A check for your postage is enclosed. I kept a record of the 
postage on each envelope received. If you requested that I 
reimburse your school district, the check has been forwarded 
to the school district office. 

I will be contacting you in the month of June, after the 
dissertation is completed, so that we can go over the results. 
If there is any way in which I can be of service to you, please 
don't hesitate to ask. Again, thank you for all of your help 
and for making this project possible. 

Sincerely, 

Theresa Zimmer 

Enclosures 
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Appendix 0 

TABLE XX 

SUMMARY OF THE ANALYSIS OF VARIANCE FOR REPEATED MEASURES 
ON ALPHABETIC COPY FOR SPEED 

Source 
Degrees 

of 
Freedom 

Sum of 
Squares 

Mean 
Square 

F 
Value 

Between-subjects 363 
Teaching methods 1 2199.07 2199.07 13.38* 
Error-between 362 59493.09 164.35 

Within-subjects 1092 
Time of exam 3 20573.91 6857.97 936.28** 
Interaction 3 442.44 147.48 20.13*** 
Error-within 1086 7954.61 7.32 

**p < .00001 

***p < .000001 
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Appendix P 

TABLE XXI 

SUMMARY OF THE ANALYSIS OF VARIANCE FOR REPEATED MEASURES 
ON ALPHABETIC COPY FOR ACCURACY 

Source 
Degrees 

of 
Freedom 

Sum of 
Squares 

Mean 
Square 

F 
Value 

Between-subjects 
Teaching methods 
Error-between 

363 
1 

362 
4304.51 
42647.43 

4304.51 
117,81 

36.54* 

Within-subjects 
Time of exam 
Interaction 
Error-within 

1092 
3 
3 

1086 

473.03 
170.09 

21715.98 

157,68 
56.70 
20.00 

7.89** 
2.84*** 

*p < .00000 

**p < .00003 

***p K .04 
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Appendix Q 

TABLE XXII 

SUMMARY OF THE ANALYSIS OF VARIANCE FOR REPEATED MEASURES 
ON MIXED COPY WITH TWELVE PERCENT NUMBERS FOR SPEED 

Source 
Degrees 

of 
Freedom 

Sum of 
Squares 

Mean 
Square 

F 
Value 

Between-subject s 
Teaching methods 
Error-between 

353 
1 

352 
526.41 

36334.11 
526.41 
103.22 

5.10* 

Within-subjects 
Time of exam 
Interaction 
Error-within 

1062 
3 
3 

1056 

15190.64 
152.55 
8787.67 

5063.55 
50.85 
8,32 

608.48** 
6.11*** 

*p < .03 

**p < .01 

***p < .0004 



138 

Appendix R 

TABLE XXIII 

SUMMARY OF THE ANALYSIS OF VARIANCE FOR REPEATED MEASURES 
ON MIXED COPY WITH TWELVE PERCENT NUMBERS FOR ACCURACY 

Source 
Degrees 

of 
Freedom 

Sum of 
Squares 

Mean 
Square 

F 
Value 

Between-subjects 353 
Teaching methods 1 7203.26 7203.26 44.17* 
Error-between 352 57402.60 163.08 

Within-subjects 1062 
Time of exam 3 1286.02 428,67 17.91** 
Interaction 3 297.89 99,30 4.15*** 
Error-within 1056 25278.17 23.94 

*p < .000001 

**p < .000001 

***p < .007 
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Appendix S 

TABLE XXIV 

SUMMARY OF THE ANALYSIS OF VARIANCE FOR REPEATED MEASURES 
ON MIXED COPY WITH FIFTY PERCENT NUMBERS FOR SPEED 

Source 
Degrees 

of 
Freedom 

Sum of 
Squares 

Mean 
Square 

F 
Value 

Between-subjects 348 
Teaching methods 1 .18 .18 .003 
Error-between 347 19457.70 56.07 

Within-subjects 1047 
Time of exam 3 7330,17 2443.39 433.27* 
Interaction 3 142.10 47.37 8.40** 
Error-within 1041 5870.65 5.64 

**p < .00002 
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Appendix T 

TABLE XXV 

SUMMARY OF THE ANALYSIS OF VARIANCE FOR REPEATED MEASURES 
ON MIXED COPY WITH FIFTY PERCENT NUMBERS FOR ACCURACY 

Source 
Degrees 

of 
Freedom 

Sum of 
Squares 

Mean 
Square 

F 
Value 

Between-subjects 
Teaching methods 
Error-between 

348 
1 

347 
15667.86 
126136.34 

15667.86 
363.51 

43.10* 

Within-subjects 
Time of exam 
Interaction 
Error-within 

1047 
3 
3 

1041 

850.59 
990.57 

49351.53 

283.53 
330.19 
47.41 

5.98** 
6.96*** 

**p < .0005 

***p < .0002 
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Appendix D 

TABLE XXVI 

SUMMARY OF THE ANALYSIS OF VARIANCE FOR REPEATED MEASURES 
ON ALL-NUMBER COPY FOR SPEED 

Source 
Degrees 

of 
Freedom 

Sum of 
Squares 

Mean 
Square 

F 
Value 

Between-subjects 
Teaching methods 
Error-between 

356 
1 

355 
94.58 

17170.54 
94.58 
48.37 

1.96 

Within-subjects 
Time of exam 
Interaction 
Error-within 

1071 
3 
3 

1065 

4701.68 
260.46 
5135.44 

1567.23 
86.82 
4.82 

325.01* 
18.00** 

**p < .000001 
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