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Chapter 1 

OVERVIEW OF THE STUDY 

This study was undertaken to determine the effects of keystroking, 

planning, and error correction on proficiency in typing business let-

ters at three levels of difficulty. High school students completing 

beginning typewriting classes and advanced typewriting classes typed 

parallel forms of low, medium, and high difficulty letters under three 

conditions. The conditions were designed to isolate the effect of each 

of the three factors on proficiency in typing business letters. Addi-

tionally, the straight-copy skill of the students was measured to pro-

vide a base against which to assess the effect of keystroking on the 

typing of business letters. 

The primary objective of typewriting instruction is to develop 

proficiency at realistic typing tasks--such as letters, tables, and 

reports--prepared by out-of-school typists, whether for personal or 

vocational purposes. The preparation of realistic typing tasks is 

called production typewriting and requires (1) planning the layout or 

arrangement of work on the page in accord with the length of the mate-

rial and the conventions governing its formatting, (2) operating the 

typewriter, and (3) correcting errors. 

Typewriting textbook surveys by Frisch (1953), Muhich (1967), Wise 

(1968), Stewart (1970), and Ober (1974) have indicated that typewriting 

instruction historically has emphasized the development of straight-copy 

1 
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skill. The inference is that keystroking, especially that found in 
-

straight-copy work, is the major factor in production typing profi-

ciency. On the other hand, a number of investigations (e.g., Banner, 

1953; Martin, 1954; West and Bolanovich, 1963; and Muhich, 1967) have 

shown that straight-copy skill is different from production skill and 

that straight-copy skill does not make a large contribution to produc-

tion skill. 

In addition, the straight-copy and production skills of typists 

who devoted all or most of their instructional focus upon production 

typing were as proficient as, or superior to, those skills of typists 

who devoted all or a considerable amount of instructional focus to 

straight-copy typing (Crawford, 1956; Reha, 1971; Nemesh, 1971; West, 

1972; and Carr-Smith, 1973). 

Even though a number of studies have been concerned with the rela-

tionship and differences between straight-copy and production perfor-

mance, only one has been devoted to determining how much of production 

proficiency depends upon each of the factors of keystroking, planning, 

and error correction. Muhich (1967) tested high school and college 

typists on letters, tables, and manuscripts. She found that the con-

tribution of each of the factors of keystroking, planning, and error 

correction to production typing depended upon the instructional stage 

and the difficulty of tasks, the difficulty referring to differences 

between tasks (e.g., letters vs. tables) rather than within tasks 

(e.g., tables with column headings vs. tables without colunm headings). 

The present investigation provides additional data to earlier 

inquiries concerning the relationship and differences between straight-
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copy and production performance. This study especially complements 

Muhich's study by adding the effects of differences in intratask diffi-

culty on the relative contributions of keystroking, planning, and error 

correction to speed and accuracy in typing business letters. 

Need for the Study 

If students are to be prepared adequately in the typewriting skills 

that are needed for employment and for personal use, instructional focus 

must be placed upon developing proficiency at production typewriting 

rather than straight-copy typewriting. 

The pronounced reduction in speed by typists from straight-copy 

typing to production typing has long been recognized by typewriting in-

structors. It is evident that there is considerably more to production 

typewriting than mere keystroking; planning and error correction are 

vital factors as well. The performance gap that exists between straight-

copy and production typing and the interest of business educators in 

developing the most effective s~rategies for teaching production type-

writing reflect the need for a thorough understanding of the factors of 

keystroking, planning, and error correction. 

The effects of keystroking, planning, and error correction in con-

nection with the intratask difficulty of production typing tasks have 

not been determined. Are the effects of these three factors the same 

for low difficulty materials as compared with medium or high difficulty 

materials, or are they different? 

The ultimate objective of this study, therefore, is to provide addi-

tional data to existing information concerning the effects of keystroking, 
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planning, and error correction. Business educators can use the infor-

mation provided by this study to help develop instructional materials 

and practices for the purpose of improving proficiency in production 

typewriting. 

Statement of the Problem 

This study addressed the following question about business letter 

production typewriting: What are the effects of keystroking, planning, 

and error correction on proficiency at typing business letters of vary-

ing difficulty? 

The principal purpose of the present investigation was to collect 

and analyze performance scores of beginning and advanced high school 

typists on straight-copy work and on business letters that were typed 

at three levels of difficulty under three conditions: (1) from arranged 

copy without error correction, (2) from unarranged copy without error 

correction, and (3) from unarranged copy with error correction. A sec-

ondary purpose was to compute correlations between straight copy and 

business letters, between letter conditions, and between speed and 

accuracy. Two research questions were posed: 

1. Are there differences in the performance scores of beginning 

and advanced typists for speed and accuracy on straight copy and on 

business letters that are typed at three levels of difficulty (low, 

medium, high) and under three conditions (arranged without error 

correction: keystroking; unarranged without error correction: key-

stroking and planning; unarranged with error correction: keystroking, 

planning, and error correction)? 
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2. What is the relationship between straight copy and letters for 

speed and accuracy, between letter conditions for speed and accuracy, 

and between speed and accuracy for straight copy and letters? 

Definitions of Terms 

Definitions of selected terms used in the study are given below: 

Arranged copy is copy for which the appropriate typewriter settings 

for correct placement of materials on the page are given to the typist 

in advance of the typing. In this study, the arranged copy was displayed 

in the exact form in which it was to be typed. 

Beginning typewriting is a two-semester, single-period course offered 

as the first course in typewriting instruction. 

Advanced typewriting is a two-semester, single-period course offered 

as the final course in typewriting instruction. 

The meditllll and high difficulty levels of the letters in this study 

were defined by using business letters with internal features designated 

by McLean (1971) as representing the two difficulty levels. The low 

difficulty level was defined by using business letters that contained 

only the basic letter features (date, inside address, salutation, body, 

complimentary close, typed name, and reference initials). 

Error correction refers to the process of proof reading and correct-

ing errors. 

Form errors are departures from the conventions governing the 

appearance of materials on the page, such as incorrect format, incorrect 

placement, or exclusion of any element that is needed for the task to be 

complete. 
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Gross words per minute (gwpm) is a measure of typing speed that 

disregards errors. The total number of strokes is divided by five, and 

the resulting number of words is divided by time in minutes. 

Keystroking refers to the physical manipulations of typewriter keys 

and other machine parts during the typing of the task. 

Office typing tasks (production typing tasks) are those vocational 

typing tasks--such as letters, tables, and reports--in which copy place-

ment on the page is consequential and in which errors are corrected. 

The present study was confined to business letters. 

Planning refers to all decisions about the formatting of materials 

on the page, whether done in advance of or during the typing. For busi-

ness letters, it involves estimation of the length of the materials so 

that appropriate horizontal and vertical margins can be selected, knowl-

edge of the conventions that apply to the order and location of the parts 

of the letter, and attractive placement of such internal features as a 

table within the letter. 

Production tyPewriting refers to any real-world work at the type-

writer, such as the typing of letters. 

Proficiency refers to performance skill measured in terms of speed 

and accuracy. 

Straight-copy typewriting refers to line-by-line copying of prose 

material without error correction or planning by the typist. 

Stroke intensity of a typing task is the average number of type-

writer strokes per dictionary word (total strokes divided by total dic-

tionary words). 
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A typographical error is a misstroke on the typewriter or an error 

caused by poor machine manipulation, such as a raised capital. 

Unarranged copy is copy for which placement of the material on the 

page is determined by the typist. 



Chapter 2 

RELATED LITERATURE 

The review of the literature related to this study concerns (1) per-

f ormance score differences between straight-copy and production typewrit-

ing and (2) correlations between straight-copy and production typewriting. 

Each of these topics is discussed in turn. 

Performance Differences Between Straight-Copy 
and Production Typewriting 

Even though straight-copy tasks are not high-frequency typing tasks 

in real life (Frisch, 1953; Featheringham, 1965; Perkins, Byrd, and 

Roley, 1968; Stewart, 1970; Ober, 1974), the traditional assumption in 

typewriting instructional focus has been that straight-copy keystroking 

transfers to and is the chief component of proficiency at office typing 

tasks. As West (1969) has pointed out, there are different types of 

evidence concerning the contribution of straight-copy skill to prof i-

ciency at office typing tasks. One type of evidence is a comparison of 

differences in performance scores between straight-copy and off ice 

typing tasks. If the differences are large, the two types of tasks can 

be assumed to differ considerably. 

Muhich Study 

Performance scores between straight-copy and office typing tasks 

were analyzed in a study by Muhich (1967) that was devoted to determining 

8 
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how much of production typing proficiency depends on keystroking, how 

much on planning, and how much on error correction. She tested 18 

second-semester and 23 fourth-semester high school typists plus 19 

advanced college typists on straight-copy work and on a production 

typing test. The straight-copy work consisted of two 3-minute timings 

on different copy of equal difficulty on which speeds were averaged 

and errors summed. Each of three parallel forms of the production test 

consisted of a 100-word letter, a 50-word table, and an 80-word rough-

draft notice. Each student typed all the production work under three 

conditions: preplanned copy without erasing, unarranged copy without 

erasing, and unarranged copy with erasing. 

The first condition involved preplanned or arranged copy with no 

error correction. The typists were given the appropriate typewriter 

settings for correct placement of material on the page. They were 

allowed to insert paper and make machine adjustments before timing 

began. Since all planning was done in advance and no error correction 

was involved, typists were timed only on actual keystroking. Condi-

tion 1 (keystroking) took an average of 8.9 minutes. 

The second condition involved unarranged copy with no error correc-

tion. The typists were required to determine the placement of the mate-

rial on the page. They were timed while planning and keystroking the 

task. Condition 2 took an average of 20.9 minutes. When the time for 

Condition 1 (keystroking) was subtracted from the time for Condition 2 

(keystroking and planning), it was found that planning took 12 minutes. 

Condition 3 involved unarranged copy with error correction. Typists 

were timed while planning, keystroking, and correcting errors. Condition 3 
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took an average of 23.9 minutes. The time under Condition 2 (keystrok-

ing and planning) was subtracted from the time under Condition 3 (key-

stroking, planning, and error correction), and the result showed that 

error correction took 3 minutes. 

The total average time for all three factors across the entire pro-

duction test was 23.9 minutes: 8.9 minutes for keystroking, 12 minutes 

for planning, and 3 minutes for error correction. 

In Table 1, West (1980) presents data abstracted from Muhich's 

study. A summary of Muhich's findings with their implications is as 

follows: 

1. The time used for each of the factors of planning, keystrok-

ing, and error correction divided by the total production time revealed 

that planning accounted for approximately 50 percent of the total time, 

keystroking accounted for approximately 38 percent of the total time, 

and error correction accounted for approximately 12 percent of the total 

time. 

2. Compared with keystroking time (8.9 minutes), planning made 

the production work take 2 1/3 times as long (20.9 minutes). Stated 

another way, for every three minutes spent keystroking, four minutes 

were spent in planning. 

3. As the instructional level (referred to as training level in 

Table 1) increased, keystroking as a proportion of the total production 

time decreased while planning as a proportion of the total production 

time increased. (This finding is not reflected in Table 1.) 



Table 1 

Mean Performance Scores at Each of Three Levels of Training in Straight-Copy Work 
and in Production Work Under Each of Three Work Conditionsa 

(Data abstracted from Muhich, 1967) 

Production Work Condition 

Training Unarranged Unarranged Preplanned Straight Copy 
Level N With Erasing No Erasing No Erasing 

WPM ii ofb WPM II ofb WPM II of EPM WPE WPM II of EPM 
Err. Err. Err.c Err.c 

H.S. Sem. 2 18 7.5 3.1 8.7 11.6 18.6 13.4 1.1 17.2 41. 7 20.4 3.4 

H.S. Sem. 4 23 9.8 2.9 11.6 5.1 27 .o 5.3 .6 43. 4 53. 7 14.3 2.4 

Adv. College 19 12.7 2.9 13.5 5.4 37.0 6.5 1.0 35.4 67 .4 14.7 2.5 

All Levels 60 9.6 2.9 11.0 7.1 25.7 8.1 .9 28.4 54.4 16.3 2.7 

Work Time 23.9 min. 20.9 min. 8.9 min. 6 min. 

WPE 

-
12. 3 

22.5 

27.5 

20.0 

aThe 230-word production test consisted of 3 parallel forms of a 100-word letter, a 50-word 
table, and an 80-word rough draft. Straight-copy work consisted of two 3-minute timings on different 
copy of equal difficulty on which speeds were averaged and errors summed. EPM means errors per minute; 
WPE means words per error. 

blncludes both uncorrected keystroking errors and minor errors in placement. 

clncludes only keystroking errors, with every misstroke counted as a separate error, except 
for transposition errors. Thus, a word could be scored as having more than one error if it contained 
more than one misstroke. 
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Findings 1, 2, and 3 above indicated that planning is the prime 

factor in production work and that planning consumes a greater propor-

tion of production time as the instructional level increases. 

4. The average straight-copy speed was 54.4 gwpm, and the average 

speed for preplanned copy/no erasing (the equivalent of straight copy) 

production work was 25.7 gwpm. The keystroking speed for production 

work was only 47 percent of the straight-copy keystroking speed (25.7/ 

54.4). 

The reduction in speed from straight-copy work to preplanned copy/ 

no erasing production work indicated that straight-copy speed does not 

transfer completely to production speed. 

5. When planning was included with keystroking, production speed 

was reduced by more than a half (from 25.7 gwpm to 11 gwpm); production 

speed was approximately one-fifth of straight-copy speed. When erasing 

was included with planning and keystroking, production speed dropped 

from 11 gwpm to 9.6 gwpm; production speed was only approximately one-

sixth of straight-copy speed. 

As the production work was typed under more realistic conditions, 

differences in production speed scores indicated that keystroking con-

tributes less and less to proficiency at production typing. 

6. Accuracy for production work (measured by number of errors as 

well as errors per minute) under each of the conditions was greater 

than for straight-copy work. The average number of keystroking errors 

on straight-copy work was twice the average number of keystroking errors 

on preplanned copy/no erasing work (16.3 vs. 8.1). When planning was 

included in the work, average number of errors decreased from 8.1 to 
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7.1. (The 7.1 average errors include keystroking errors and minor 

errors in placement.) As would be expected, average ntnnber of errors 

(keystroking errors plus minor errors in placement) declined greatly 

(from 7.1 to 2.9) when erasing was included in the production work. 

7. Accuracy in terms of words per error is a measure of accuracy 

that takes into account differences in the number of words typed. The 

average number of words per error on straight-copy work was 20.0 versus 

28.4 for preplanned copy/no erasing production work. When planning was 

included in the production work, an average of 32.4 words per error was 

typed. 

Findings 6 and 7 on average number of errors and the average words 

typed per error implied that accuracy in straight-copy work has little 

bearing on accuracy in production work. 

8. For each of the conditions, business letters were typed the 

fastest with the fewest errors. As measured by time required to type 

each task, business letters, rough drafts, and tables represented an 

ascending scale of difficulty for typists. As measured by quality of 

work, business letters, tables, and rough drafts represented the as-

cending order of difficulty. (This finding is not reflected in Table 1.) 

The above finding indicated that intertask difficulty influences 

proficiency at production typing. 

Other Studies 

In addition to Muhich's study, there were other studies that 

analyzed score differences between straight-copy and office typing 
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tasks; however, they compared straight-copy scores with scores of only 

one condition: either the keystroking condition or the combined key-

stroking, planning, and error correction condition. From these studies, 

data concerning only straight-copy scores versus business letter scores 

will be presented because the present study is limited to the production 

typing task of business letters. Muhich's data for letters will also be 

included. 

Speed 

For the realistic condition of unarranged copy with erasing, the 

data in Table 2 show that straight-copy speed ranged from double letter 

speed (34 vs. 17 gwpm--Browning) to almost three and one-half times 

letter speed (54 vs. 16 gwpm--Muhich). The data in Table 2 also reveal 

that straight-copy keystroking speed ranged from 6 (Martin) to 28 

(Busher) words per minute faster than letter production keystroking 

speed on preplanned copy/no erasing (equivalent to straight copy). 

The keystroking speed for letters ranged from 39 to 87 percent of the 

straight-copy keystroking speed. 

Although comparisons between one study and another are inappro-

priate because there were differences in abilities of students, test 

materials, number and length of tests, and instructional levels of 

students, each of the studies under the "Unarranged With Erasing" con-

dition indicated that the two tasks of straight copy and letter pro-

duction have little in conu:non. In addition, each of the studies 

under the "Preplanned/No Erasing" condition indicated that straight-

copy speed does not transfer completely to letter production speed. 
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Table 2 

Mean Straight-Copy Speeds and Mean Letter Speeds 
Under Two Conditions 

Study 

Busher (1942)a 

b Gennnel (1943) 
Browning (1951)~ 
Peterson (1952) 
Banner (1953)e 

(1954)f Martin 
West & Bolanovich (1963)g 
Muhich (1967) h 

Straight 
Copy 

36 
46 
35 
34 
36 
36 
40 
45 
60 
54 

Condition 1 
Preplanned 
No Erasing 

16 
18 
26 

16 

39 

34 

Condition 3 
Unarranged 

With Erasing 

17 
16 

18 

21 
16 

a Busher tested 25 second-semester and 23 third-semester high 
school typists. The first scores in the table are for second-
semester typists, and the second scores are for third-semester 
typists. Abstracted from Muhich, 1967. 

bGemmel tested 20 first-semester college typists. Abstracted 
from Muhich, 1967. 

cBrowning tested 72 beginning college typists in the eleventh 
week of instruction. 

d Peterson tested 90 beginning college typists in the eleventh 
week of instruction. 

eBanner tested 311 beginning high school typists at the end 
of the first semester (first scores in table) and again at the 
end of the second semester (second scores in table). 

f Martin tested 120 second-semester high school typists. 
Abstracted from Muhich, 1967. 

Swest and Bolanovich tested 100 intermediate through advanced 
college typists at the end of the quarter. 

~uhich tested 18 second-semester and 23 fourth-semester high 
school typists plus 19 advanced college typists at the end of the 
semester or quarter. 
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In considering speed between straight-copy and letter production 

work, attention will again be focused upon Muhich's study because it is 

the only one that examined the effects of each of the three factors of 

keystroking, planning, and error correction in producing business let-

ters. Table 3 gives data concerning these effects upon performance 

speed scores. 

For 60 students at three levels of typewriting instruction, Muhich 

found the average straight-copy speed to be 54 gwpm and the average 

letter speed for preplanned copy/no erasing (the equivalent of straight-

copy work) to be 34 gwpm. The keystroking speed for letters was 63 per-

cent of the straight-copy keystroking speed (34/54). When planning was 

included with keystroking for Condition 2, letter speed was reduced by 

almost a half (from 34 to 18 gwpm). When erasing was included with 

planning and keystroking for Condition 3, letter speed dropped from 18 

gwpm to 16 gwpm for this realistic condition. These outcomes indicated 

that keystroking speed contributes less to proficiency at letter typing 

as the letter production work is typed under more realistic conditions. 

In addition, the outcomes for Muhich's letter production typing as 

compared with her outcomes for the total production test indicated that 

straight-copy keystroking speed transfers more to letters than to tables 

and rough drafts. 

A clearer understanding of the effects for each of the factors of 

keystroking, planning, and error correction can be obtained by examining 

the data on the average number of minutes to complete three 100-word 

letters, one letter per condition. 
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Table 3 

Straight-Copy and Letter Speeds Under Various Conditions 

Mean Straight 
Copy 

Gwpma 54 

b Minutes 6.0 

(Muhich, 1967) 

Condition 1 
Preplanned 
No Erasing 

34 

2.9 

Condition 2 
Unarranged 
No Erasing 

18 

5.6 

a Rounded to nearest whole wpm. 

Condition 3 
Unarranged 

With Erasing 

16 

6.4 

bCompletion time was recorded to the nearest quarter-
minute for letters with means reported to the nearest tenth of 
a minute. 
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Condition 1 (keystroking) took an average of 2.9 minutes. The 

average time spent for planning was 2.7 minutes (Condition 2 minus Con-

dition 1), and the average time spent in correcting errors was .8 min-

utes (Condition 3 minus Condition 2). The total average time for all 

three factors was 6.4 minutes. Each factor time divided by the total 

time revealed that keystroking took 45.3 percent of the total letter 

production time, planning took 42.2 percent of the total time, and error 

correction took 12.5 percent of the total time. These outcomes applied 

to simple business letters; yet they indicated that even though keystrok-

ing time is slightly higher than planning time for simple letters, key-

stroking time still accounts for less than half of letter production 

time. 

Accuracy 

Table 4 provides data about errors on straight-copy work and errors 

on business letter production work. 

When errors on straight-copy work are compared with errors on let-

ters that invoived preplanned copy with no erasing (essentially the same 

as straight-copy work), average errors per minute on straight-copy mate-

rial ranged from approximately the same as those found on letters (3.0 

vs. 3.1) to a little more than twice those found on letters (1.7 vs • 

• 8). 

When planning was included with keystroking, Muhich (1967) found 

that straight-copy errors per minute were more than three times that of 

letter errors (2.4 vs •• 7). 
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Table 4 

Mean Errors Per Minute on Straight-Copy Timings and 
on Business Letters Under Various Conditions 

Study 

Banner (1953)a 
Martin (1954)b 
Muhich (1963)c 
West and d 

Bolanovich (1963) 
Muhich (1967)e 

Straight 
Copy 

1. 7 
3.0 
1.5 

2.2 
2.4 

Condition 1 Condition 2 Condition 3 
Preplanned 
No Erasing 

.8 
3.1 

1.3 

Unarranged 
No Erasing 

.7 

Unarranged 
With Erasing 

.5 

.1 

.2 

.4 

~anner tested 311 beginning high school typists at the end of the 
first semester (Condition 1 score) and again at the end of the second 
semester (Condition 3 score). Straight copy was the same for each 
semester. 

bMartin tested 120 second-semester high school typists. Abstracted 
from Muhich, 1967. 

cMuhich tested 21 intermediate college typists on three 5-minute 
straight-copy timings and for 40 minutes on business letters of moderate 
difficulty, with more letters assigned than could be completed. Unpub-
lished term paper reported by Muhich, 1967. 

~est and Bolanovich tested 100 intermediate through advanced col-
lege typists at the end of the quarter. 

eMuhich tested 18 second-semester and 23 fourth-semester high 
school typists plus 19 advanced college typists at the end of the semes-
ter or quarter. 
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Under the realistic production condition (unarranged copy with eras-

ing), studies revealed even larger differences between straight-copy 

errors per minute and letter production errors per minute. A larger 

difference would be expected because typists were instructed to correct 

any errors they detected when typing the letters under the realistic 

condition. Straight-copy errors ranged from more than 3 times letter 

errors (1.7 vs •• 5) to 15 times letter errors (1.5 vs •• 1). 

In all except Martin's (1954) study from preplanned materials, 

letter production errors were always fewer than straight-copy errors. 

Even though comparisons between one study and another should be avoided 

because there were differences between typists, tests, and instructional 

levels, one generalization seems to be justifiable: Straight-copy accu-

racy is a weak indicator of letter production accuracy. 

Correlations Between Straight-Copy 
and Production Typewriting 

Another way to determine the contribution of straight-copy skill 

to office typing tasks is to examine the relationship between scores 

on straight-copy and office typing work as measured by correlation 

coefficients. In correlational data, low relationships mean that 

straight-copy and office typing tasks do not have much in common and 

that proficiency at one cannot be expected to contribute to proficiency 

at the other. 

Four studies conducted during the past two decades have reported 

correlations between straight copy and office typing tasks that were 

typed under the realistic condition of unarranged copy with error correc-

tion. 
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The data presented in Table 5 show correlations between straight-

copy and office typing tasks for speed that range from .47 (Muhich, 1963) 

to .75 (Muhich, 1967). The three studies that reported correlations for 

errors reported correlations in the .20's and .30's. The correlations 

reported by the studies listed in Table 5 indicate that straight-copy 

speed makes a moderate to high contribution to production speed, but 

straight-copy accuracy makes only a small contribution to production 

accuracy. 
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Table 5 

Correlations Between Straight-Copy and Office 
Typing Tasks for Speed and for Errors 

(Unarranged Copy w/Error Correction 
for Office Typing Tasks) 

Study Speed r Error r 

West (1960)a .48 .26 
Muhich (1963) b .47 
West and Bolanovich (1963) c .70 .35 
Muhich (1967)d .75 .22 

'\rest tested 66 intermediate and advanced college 
typists on two 10-minute straight-copy timings and a 
30-minute production test consisting of letters, tables, 
and manuscripts. Reported in West, 1969. 

bMuhich tested 21 intermediate college typists on 
three 5-minute straight-copy timings and a 40-minute 
production test consisting of letters. Reported in 
Muhich, 1967. 

cWest and Bolanovich tested 100 college typists on 
four 3-minute straight-copy timings and production work 
consisting of four letters, four tables, and four rough 
drafts. 

dMuhich tested 18 second-semester and 23 fourth-
semes ter high school typists and 19 advanced college 
typists on a pair of 3-minute straight-copy timings and 
production work consisting of letters, tables, and manu-
scripts. 



Chapter 3 

PROCEDURES 

The procedural aspects of this study concern (a) experimental 

design, (b) population/sample, (c) pilot study, (d) test instruments, 

(e) test administration, (f) test scoring, and (g) data analysis. 

Experimental Design 

The independent variables for this study involved two instructional 

levels, two tasks, three difficulty levels, and three conditions. The 

dependent variables were speed and accuracy performance scores. The 

variables were defined as follows: 

The two levels of high school typewriting instruction were the com-

pletion stage of beginning typewriting and the completion stage of 

advanced typewriting. 

The two tasks were straight copy and business letters. The busi-

ness letters were typed at three levels of difficulty and under three 

conditions. 

The difficulty levels of letters were defined as low, medium, and 

high according to the following specifications: 

1. Letters at all difficulty levels had a date, inside address, 

salutation, body, complimentary close, typed signature, and reference 

initials. 

23 
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2. For a low difficulty letter, the inside address was limited to 

three lines and the body was limited to two paragraphs. 

3. For a medium difficulty letter, the body included enumerations 

and there was an enclosure notation with two enclosure items listed. 

4. For a high difficulty letter, the body included a three-column 

table with column headings. 

The letters were typed under the following conditions: 

1. Arranged copy without error correction (keystroking), referred 

to as Arr. w/o Carree. Condition 1 removed planning and error correc-

tion from the task, in effect converting the letter into straight-copy 

typing. All machine settings were given to the typists, and the typists 

were not timed while they made machine adjustments. Performance scores 

under this condition showed the effects of keystroking. Comparison of 

performance under this condition with straight-copy performance revealed 

the extent to which business letter keystroking differed from straight-

copy keystroking. 

2. Unarranged copy without error correction (keystroking and plan-

ning), referred to as Unarr. w/o Carree. Condition 2 involved both 

planning and keystroking but no error correction. The typists were timed 

on the entire process of planning and keystroking the letters. Compari-

son of performance scores under Condition 2 with the performance scores 

under Condition 1 provided an estimate of the effects of planning. 

3. Unarranged copy with error correction (keystroking, planning, 

and error correction), referred to as Unarr. w/Correc. Under Condi-

tion 3, the typists were timed while planning, keystroking, and 
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correcting errors. Performance scores under Condition 3, contrasted with 

performance scores under Condition 2, provided an estimate of the effects 

of error correction. 

Performance scores for straight copy and letters were as follows: 

The speed score for straight-copy work was gwpm. The speed scores 

for letters were completion time to the nearest quarter-minute and gwpm. 

The accuracy scores for straight copy were typographical errors and 

total errors. The accuracy scores for letters were typographical, form, 

and total errors. 

Because they were believed to have an effect upon typewriting per-

formance, the following factors were controlled: 

1. Electric typewriters (elite type) were used exclusively. Correc-

tion tape was the only correction procedure permitted. Bond typing paper 

with 25 percent rag content was used. 

2. All students in the study were in schools in which the two-

semester school year was in effect. The students were in typewriting 

classes that met for a SO-minute period each day, five days a week. 

3. All testing procedures were carried out by the researcher. 

Population/Sample 

This study was conducted with a convenience sample in six suburban 

high schools, in which were enrolled the total secondary population for 

one county in Virginia. There were approximately 1100 students enrolled 

in one high school, approximately 1600 students enrolled in another high 

school, and approximately 2000 students enrolled in each of the other 
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four high schools. The total population was 80 percent white and 20 per-

cent nonwhite. 

The thirteen classes in the study consisted of six beginning and 

seven advanced typewriting classes taught by twelve different teachers. 

All advanced typewriting classes taught in the schools were included in 

the study. The selection of the one beginning typewriting class in each 

school was based upon several factors: 

1. The class meeting time was considered because all testing was 

done by the investigator, who tested both beginning and advanced classes 

within two schools on some of the test days. 

2. Teachers of the various classes had to be willing to partici-

pate in the study. 

3. The enrollment in each class was to be as large as possible so 

that the sample size would be as large as possible. 

The original sample for the study consisted of 139 high school 

students completing beginning typewriting and 115 high school students 

completing advanced typewriting. Since the school system involved in 

the study would not allow the investigator additional time to test 

absentees, the final sample consisted of 107 high school students com-

pleting beginning typewriting and 84 high school students completing 

advanced typewriting. 

Pilot Study 

A pilot study was conducted with 42 high school students, 26 

enrolled in beginning typewriting and 16 enrolled in advanced typewriting. 
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The main purposes in conducting the pilot study were to give the investi-
-

gator experience in carrying out the procedures planned for the study 

and to discover if any problems existed in the test instructions for 

students. 

As a result of the pilot study, minor adjustments were made in the 

general test instructions. 

Test Instruments 

The test instruments consisted of two straight-copy timed writings 

and nine business letters (Appendix A). The same instruments were used 

in both the beginning and the advanced typewriting classes. 

Paragraph materials for two different but equally difficult 3-

minute straight-copy timings were taken, with permission, from West's 

Modern College Typewriting (1977, pages 44 and 60). The material for 

each timing had a stroke intensity of 6.0. According to West (1969), 

the average stroke intensity for the vocabulary of typed business com-

munication is 6.0. 

One business letter was composed by the investigator; eight letters 

were taken, with permission, from McLean's Difficulty Indices for Office-

Typing Tasks (1971). Each letter taken from McLean was amended by the 

investigator so that all nine letters were the same length (150 words), 

had a stroke intensity of 6.0 (same as the straight-copy material), and 

could be classified as low, medium, or high difficulty according to the 

specifications listed on pages 22-23 of this study. To determine what 

features should be included in a medium difficulty letter and in a high 
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difficulty letter, the investigator relied upon McLean's difficulty 

indices. 

One of McLean's indices for letter difficulty was deciles, which 

ranged from a value of 1 for his easiest letter to a value of 10 for his 

most difficult letter. The present investigator labeled McLean's let-

ters as low difficulty if he had determined a decile value of 1 or 2 

for them. Letters that had a decile value of 5 or 6 were labeled medium 

difficulty, and letters that had a decile value of 9 or 10 were labeled 

high difficulty. One of McLean's letters from each difficulty level 

was selected as the model to use for developing parallel letters. It 

was then noted that all of McLean's low difficulty letters contained 

only 75 words, while the medium and high difficulty letters contained 

150 words. (All letters had a 6.0 stroke intensity.) In determining 

difficulty indices, McLean had used letter length as one of the variables 

for predicting difficulty. Naturally, a 150-word letter would take 

longer to type than a 75-word letter; therefore, it was believed that 

all letters in this study must be the same length so that any differences 

in performance scores would not be caused by differences in letter 

length. The investigator then decided that a low difficulty letter for 

this study would be a 150-word letter that contained only the basic letter 

features (date, inside address, salutation, body, complimentary close, 

typed signature, and reference initials). It was also decided that the 

inside address would be limited to three lines and the body would be 

limited to two paragraphs. 

The order of the three parallel letters within each difficulty 

level was counterbalanced so that all possible order combinations could 
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be used. Counterbalancing resulted in eighteen different order combi-

nations that were distributed into six booklets containing the three 

low difficulty letters, six booklets containing the three medium diffi-

culty letters, and six booklets containing the three high difficulty 

letters. In each booklet the first letter represented Condition 3 or 

Unarr. w/Correc., the second letter represented Condition 2 or Unarr. 

w/o Correc., and the third letter represented Condition 1 or Arr. w/o 

Correc. 

Four copies of each of the 18 booklets were made, resulting in 72 

booklets. The booklets were divided into 24 sets, with the first book-

let in each set containing low difficulty letters, the second booklet 

in each set containing medium difficulty letters, and the third booklet 

in each set containing high difficulty letters. Each set was stacked 

one upon the other; then the booklets were consecutively code-numbered 

to identify an instructional level, a difficulty level, and a student. 

Each student within the same school had a different code number. As a 

means of distinguishing among students representing different schools 

but having the same code number, alphabetic letters A through F were 

used to represent schools. After the investigator collected the test 

papers in the first school, she put the letter A beside all code num-

bers; in the second school she put the letter B beside the code num-

bers, etc. 

A folder was prepared for each booklet and stamped with the same 

code number as the letter booklet that was placed in it. Typing paper 

with the code number stamped in the upper left corner, correction tape, 
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a scratch pad, and general instructions for the test were placed in each 

folder. After the first day of testing, a copy of the material for 

timed writings was added to the folder for the second day of testing. 

Test Administration 

All test materials were administered by the investigator during the 

last month of the school year (May 1980). Testing in each school took 

place during two consecutive days. Students were not told they were 

participating in a study. They were informed in advance of the first 

test day that class attendance was important because they would be given 

an opportunity to practice materials that would help them review for up-

coming examinations. After the first day of testing, students were not 

told they would be tested a second day. 

On the first day of testing, students completed the two unarranged 

letters. Students typed two 3-minute straight-copy timed writings and 

the arranged letter on the second day of testing. 

First Test Day 

Student folders were randomly distributed so that one-third of the 

students at each instructional level received a low difficulty letter 

booklet, one-third received a medium difficulty letter booklet, and one-

third received a high difficulty letter booklet. The code numbers were 

stamped on the booklets in numerical order after the booklets were placed 

in alternating low, medium, and high difficulty order; so random distri-

bution in each class was accomplished by placing the folders in numerical 

order until there were enough folders for each student. Each student in 
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the class came to the examiner's desk and took a folder. After the 

first class of each instructional level was tested, numerical order of 

folders for each succeeding class started with the first number not used 

in the preceding class. Students were not aware of differences in book-

lets; they were instructed simply to take one folder each, return to 

their desks, and not to open the folders. 

After all students in a class received folders and were sitting at 

their desks, the examiner instructed them to take only the general in-

structions from the folders. Each student followed the copy of general 

instructions (Appendix B, titled "Instructions I" for the first day and 

"Instructions II" for the second day) as it was read aloud by the exami-

ner. After students checked their typing supplies, they were instructed 

to open the letter booklets and to begin work. The timing of the un-

arranged letters began at this point. 

For half the subjects the letter condition order was (1) Unarr. 

w/Correc. and (2) Unarr. w/o Correc. For the other half the order was 

reversed. Each unarranged letter had a statement at the top of the page 

that instructed students to place the letter attractively on the page. 

Another statement instructed the students to proofread and correct 

errors (on Unarr. w/Correc. letter) or not to correct errors (on Unarr. 

w/o Correc. letter). These two statements plus the instructions con-

tained in the copy of general instructions were the only information 

given, and students were not allowed to ask questions. 

As each student finished the first unarranged letter, it was brought 

to the examiner's desk. Completion time to the nearest quarter-minute 
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was recorded by the examiner in the bottom right corner of the letter. 

Students immediately returned to their desks and began work on the 

second unarranged letter. The cumulative time for both letters was re-

corded by the examiner on the second letter as it was turned in by each 

student. The difference in time between Letter 1 and Letter 2 was the 

amount of time taken to complete Letter 2. 

Second Test Day 

Students were given the folders they had used the first test day. 

A 6-minute sample of straight-copy typing was obtained through adminis-

tering two different but equally difficult 3-minute straight-copy timings, 

referred to as Material A and Material B. The copy materials included 

instructions for all machine settings. These instructions were also 

read aloud by the examiner. Students inserted paper and set up the 

machine. The examiner then instructed the students to begin keystrok-

ing, at which point timing for the work began. At the end of 3 minutes, 

time was called by the examiner. The students were asked to remove 

their papers from the typewriters and reinsert them so that they could 

type the second timing on the back of the first. After the papers had 

been reinserted, the examiner instructed the students to begin keystrok-

ing, at which point timing for the second part of the work began. At 

the end of 3 minutes, time was called by the examiner. For the first 

timing, half the students typed from Material A and half the students 

typed from Material B; for the second timing, the order was reversed. 

The arranged letter was typed next. Students followed the copy of 

general instructions as it was read aloud by the examiner. Directions 
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for the arranged letter were given to the students at the top of the 

copy page and were also read aloud by the examiner. Students were 

allowed to make machine adjustments and insert paper before they were 

instructed by the examiner to begin keystroking. All students began 

keystroking the letter at the same time, and timing for the arranged 

letter began at this point. 

As the students finished the arranged letter, they brought it to 

the examiner, who recorded the time to the nearest quarter-minute in 

the bottom right corner of the letter. 

Test Scoring 

A scoring manual (Appendix C) was prepared by the investigator to 

show details on scoring errors for all work. All test papers were 

scored twice, once by the investigator and once by a university busi-

ness educator. 

Straight-copy speed performance was scored for total strokes (sum 

of both timings); then total strokes were converted to gross words per 

minute (gwpm). Straight-copy accuracy performance was scored for typo-

graphical errors (sum of both timings) and for total errors (sum of 

both timings). 

Speed on business letters was measured by completion time to the 

nearest quarter-minute. The accuracy score was based on total errors, 

classified into typographical errors and form errors. 

For reporting purposes for business letters, the gwpm score was 

computed. For reporting purposes for both tasks, errors per minute 

(epm) and words per error (wpe) were computed. 
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Data Analysis 

The analysis of performance scores for straight copy and letters 

was divided into two sections: (1) comparisons of mean performance 

scores and (2) correlational data. 

For straight-copy work, means and standard deviations were reported 

for gwpm and errors. For business letters, means and standard devia-

tions were reported for gwpm, completion time, and errors. Only means 

were reported for epm and wpe for both tasks. It was believed that 

differences in mean performance scores would reflect the following inf or-

mation: 

1. The groups of typists at each instructional level who were ran-

domly assigned to the difficulty levels were comparable in keystroking 

skill. 

2. Advanced typists would type the tasks with greater speed and 

accuracy than would beginning typists. 

3. Straight copy would be typed with greater speed but with less 

accuracy than would letters. 

4. For business letters, low difficulty letters would be typed the 

fastest with the fewest errors and high difficulty letters would be typed 

the slowest with the most errors. 

5. Concerning letter conditions, the greatest speed would be 

achieved under the keystroking condition while the least speed would be 

achieved under the keystroking, planning, and error correction condition. 

The most errors would be under the planning and keystroking condition 
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while the fewest errors would be under the keystroking, planning, and 

error correction condition. 

Mean performance scores were analyzed as follows: 

1. To determine the comparability of typists among the difficulty 

levels, one-way ANOVAS were carried out on the mean scores of gwpm and 

total errors for straight copy at each instructional level. 

2. A descriptive comparison of mean speed and accuracy scores be-

tween straight copy and letters was made. 

3. Performance scores for both completion time and errors for the 

business letters were a function of (a) two levels of instruction, 

(b) three levels of difficulty, and (c) three letter conditions. The 

analysis for each dependent variable was a 2 by 3 by 3 repeated measures 

ANOVA with the last factor (conditions) being a repeated measure. 

The Statistical Package for the Social Sciences (SPSS) Breakdown 

Procedure was used for the analysis listed in No. 1 above as well as 

for the computation of the means used for the analysis listed in No. 2 

above. The Statistical Analysis System (SAS) Procedure ANOVA program 

was used for the repeated measures analyses mentioned in No. 3 above. 

The Pearson product-moment correlation was used to compute the 

relationship between (1) straight copy and letters for speed and accu-

racy, (2) letter conditions for speed and accuracy, and (3) speed and 

accuracy for straight copy and letters. The SPSS Pearson Correlation 

Procedure program was used. 

The following null hypotheses were tested at the .05 level of 

significance: 
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1. There are no differences in straight-copy performance scores 

among groups of typists at each instructional level. 

2. There are no differences in letter performance scores between 

instructional levels. 

3. There are no differences in letter performance scores among 

difficulty levels. 

4. There are no differences in letter performance scores among 

conditions. 

5. There is no interaction for instructional levels and diffi-

culty levels. 

6. There is no interaction for instructional levels and condi-

tions. 

7. There is no interaction for difficulty levels and conditions. 

8. There is no interaction for instructional levels, difficulty 

levels, and conditions. 

9. There is no relationship between straight copy and business 

letters for speed and accuracy. 

10. There is no relationship between letter conditions for speed 

and accuracy. 

11. There is no relationship between speed and accuracy for straight 

copy and business letters. 



Chapter 4 

FINDINGS 

This chapter first presents comparisons of mean performance scores 

on speed and accuracy for straight copy and business letters. The mean 

performance data are followed by correlational data between straight 

copy and letters for speed and accuracy, between letter conditions for 

speed and accuracy, and between speed and accuracy for straight copy and 

letters. 

Comparisons of Mean Performance Scores 

The data concerning mean performance scores are presented under 

three headings: (1) comparability of groups, (2) speed scores, and 

(3) accuracy scores. 

Comparability of groups concerns the topic of equal straight-copy 

skill between groups of the sample typists representing the three diffi-

culty levels of letters. 

Speed scores include the topics of gross words per minute (gwpm), 

completion time, and the contribution to total letter production time 

by each of the factors of keystroking, planning, and error correction. 

Topics included under accuracy scores are total errors, typo-

graphical errors, form errors, errors per minute (epm), and words per 

error (wpe). 

37 
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Comparability of Groups 

At each instructional level in this study, typists were randomly 

divided into three groups, with each group assigned a different level 

of letter difficulty. Because the number of typists in any given class 

was small, it was possible that among difficulty levels across all 

classes randomization may have resulted in slight systematic differences 

in keystroking among the groups. To ensure the comparability of typists 

at the three difficulty levels, the mean scores for straight-copy gwpm 

that appear in Table 6 and total errors that appear in Table 10 were 

compared for beginning and advanced typists via one-way ANOVAS. 

The results of these analyses revealed no significant mean differ-

ences at the .10 level in straight-copy keystroking speed and accuracy; 

therefore, the groups representing the three difficulty levels were 

deemed comparable, as would be expected in light of the random procedure 

by which they were formed. 

Speed Scores 

Performance scores for speed are first represented by gwpm for 

straight copy and letters, followed by an examination of letter speed 

in terms of completion time. 

~· Examination of the gwpm data in Table 6 reveals that across 

typists straight-copy speed was between 1 1/3 and 1 1/2 times greater 

than letter speed under the keystroking condition (46 vs. 32.7), more 

than twice letter speed under the keystroking and planning condition 

(46 vs. 19.9), and almost 3 times letter speed under the keystroking, 

planning, and error correction condition (46 vs. 16.1). Comparison of 



Table 6 

Means and Standard Deviations of GWPM for Straight Copy and Letters 

Condition 1 Condition 2 Condition 3 All 
Straight Copy Arr. w/o Correc. Unarr. w/o Correc. Unarr. w/Correc. Conditions 

Inst. Diff. 
Level N Mean S.D. Level Mean S.D. Mean S.D. Mean S.D. Mean S. D. 

35 41.1 10.3 L 32.1 9.2 19.4 6.2 14.8 4.3 22.1 5.8 
Beg. 37 41.3 9.6 M 29.8 8.0 17.6 4.7 13.5 3.9 20.3 5.0 

35 41.0 9.8 H 25.4 7 .o 14.0 3.6 11.3 3.0 16.9 4.0 

107 41.1 9.8 All 29.1 8.5 17.0 5.4 13.2 4.0 19.8 5.4 w 
\D 

28 53.3 9.3 L 41.0 7.9 27.0 5.2 22.0 5.6 30.0 5.3 
Adv. 28 51.3 8.8 M 37.7 6.6 24.4 7.4 20.5 4.4 27.5 5.5 

28 51.8 8.0 H 32.9 5.6 19.2 4.7 17.1 4.7 23.1 3.7 

84 52.1 8.7 All 37.2 7.4 23.5 6.7 19.8 5.3 26.9 5.6 

63 46.5 11.5 L 36.1 9.7 22.8 6.9 18.0 6.1 25.6 6.8 
Both 65 45.6 10.5 M 33.2 8.4 20.5 6.9 16.5 5.4 23.4 6.3 

63 45.8 10.5 H 28.7 7.4 16.3 4.8 13.9 4.8 19.6 5.0 

191 46.0 10.8 All 32.7 9.0 19.9 6.8 16.1 5.7 22.9 6.5 
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straight-copy speed with letter speed under the keystroking condition 

shows that the keystroking speed for letters was 71 percent of the 

straight-copy keystroking speed (32.7/46). 

Beginning typists produced lower gwpm scores than advanced typists 

for straight copy (41.1 vs. 52.1) and for letters across difficulty 

levels and conditions (19.8 vs. 26.9). 

Across typists and letter conditions, the greatest difference in gwpm 

was between straight copy and high difficulty letters (45.8 - 19.6 = 
26.2), while the least difference in gwpm was between straight copy and 

low difficulty letters (46.5 - 25.6 = 20.9). 

Completion time. Table 7 presents means and standard deviations of 

completion times for letters. A 2 (instructional levels) by 3 (diffi-

culty levels) by 3 (conditions) repeated measures ANOVA on completion 

time under the three letter conditions was carried out, with repeated 

measures on conditions. A summary of this ANOVA is reported in Table 8. 

All three main effects were significant at the alpha level shown in 

Table 8, as were the interactions between instruction and conditions 

and between difficulty and conditions. (The mean completion times 

ref erred to in the following presentation of the ANOVA results may be 

found in Table 7.) 

The results of the main effects point out that (1) advanced typists 

took less time than beginning typists to produce letters (37.02 vs. 25.92 

quarter-minutes across difficulty levels and conditions), (2) low diffi-

culty letters required the least time while high difficulty letters re-

quired the most time (28.04 vs. 37.76 quarter-minutes across typists and 



Table 7 

Means and Standard Deviations of Completion Times a for Letters 

Condition 1 Condition 2 Condition 3 All 
Arr. w/o Carree. Unarr. w/o Carree. Unarr. w/Corree. Conditions 

Inst. Diff. 
Level N Level Mean S.D. Mean S.D. Mean S .D. Mean S.D. 

35 L 20.31 6.7 33.74 11.0 43.46 12.8 32.50 8.8 
Beg. 37 M 21.59 6.2 36.30 9.9 47.73 14.0 35.21 8.3 

35 H 26.00 7.7 46.71 14.5 57.69 15.5 43.47 9.9 

107 All 22.62 7.3 38.87 13.1 49.59 15.2 37.02 10.1 +:-
I-' 

28 L 15.14 3.4 22.96 5.1 29.25 9.2 22.45 4.6 
28 M 16.43 3.2 27.25 10.3 30.32 6.3 24.67 5.6 
28 H 19.07 3.6 34.29 11.0 38.54 12.0 30.63 6.1 

84 All 16.88 3.8 28.17 10.2 32.70 10.2 25.92 6.4 

63 L 18.02 6.0 28.95 . 10.3 37.14 13.3 28.04 8.8 
Both 65 M 19.37 5.7 32.40 10.9 40.23 14.2 30.67 8.9 

63 H 22.92 7.1 41.19 14.4 49.17 16.9 37.76 10.6 

191 All 20.09 6.6 34.16 13.0 42.16 15.7 32.14 10.2 

a Completion times in quarter-minutes. 
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Table 8 

Repeated Measures ANOVA on Completion Time for Letters 

Source of Variation D.F. Sum of Squares Mean Square F Ratio 

Instructional Levels 1 17419.78 17419.78 99.01** 

Difficulty Levels 2 9578.47 4789.24 27.22** 

Inst. x Diff. 2 296.93 148.46 .84 

Between Group Error 185 32547.65 175.93 

Conditions 2 47680.59 23840.29 383.88** 

Inst. x Conds. 2 2937.06 1468.53 23.65** 

Diff. x Conds. 4 1182.54 295.64 4.76** 

Inst. x Diff. x Conds. 4 123.52 30.88 .so 
Within Group Error 370 22978.29 62.10 

**p ~ .01 
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conditions), and (3) the keystroking condition required the least time 

while the keystroking, planning, and error correction condition required 

the most time (20.09 vs. 42.16 quarter-minutes across typists and diffi-

culty levels). 

The interaction between instructional levels and conditions is 

illustrated graphically in Figure 1. Under the keystroking condition, 

beginning typists took more time than advanced typists. The time re-

quired for the keystroking and planning condition increased for each 

instructional level; however, the increase was more for beginning typists 

than for advanced typists. When the letters were typed under the key-

stroking, planning, and error correction condition, completion time 

again increased for each instructional level; but the increase was sub-

stantially more for beginning typists than for advanced typists. 

The interaction between difficulty levels and conditions is illus-

trated graphically in Figure 2. Under the keystroking condition, high 

difficulty letters required the most time, followed by medium diffi-

culty and then low difficulty letters. For the keystroking and planning 

condition, the time required for medium and low difficulty letters in-

creased approximately the same while the time to complete high dif fi-

cul ty letters increased substantially more. The time required for the 

keystroking, planning, and error correction condition increased rela-

tively the same for each difficulty level. 

The mean completion times in Table 7 were also used to estimate the 

time devoted to each of the factors of keystroking, planning, and error 

correction. Keystroking time was the time for Condition 1. Planning 
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time was computed by subtracting Condition 1 from Condition 2. Error 

correction time was computed by subtracting Condition 2 from Condi-

tion 3. Time for each of the factors was divided by 4 to convert 

quarter-minutes to minutes. The time required for each of the factors, 

the total production time, and the percentage of total time devoted to 

each factor are given in Table 9. 

Contribution of each letter factor to total production time. Across 

typists and difficulty levels, it was found that keystroking took 5 min-

utes, planning took 3.5 minutes, and error correction took 2 minutes; 

planning and error correction made the work take a little over twice as 

long. Across difficulty levels, the time for each of the factors of 

keystroking, planning, and error correction compared with the percentage 

of total time required for each factor reveals the following information: 

1. As might be expected, keystroking and planning times were less 

for advanced typists than for beginning typists; however, the percent-

ages of total time used for keystroking and planning were higher for 

advanced typists than for beginning typists. 

2. The time, as well as the percentage of total time used for 

error correction, was less for advanced typists than for beginning 

typists. 

The data in Table 9 also indicate that: 

3. The largest percentage of production time was used for key-

stroking by each instructional level, while the smallest percentage of 

time was used for error correction. 



Table 9 

Time and Percentage of Total Time Used for Each of the Letter Factors 
of Keystroking, Planning, and Error Correction 

Inst. Diff. Time in Minutes a Total a Percent of Total Time Total b 
Level N Level Key. Plan. Correc. Time Key. Plan. Correc. Percent 

35 L 5.1 3.4 2.4 10.9 47 31 22 100 
Beg 37 M 5.4 3.7 2.9 11.9 45 31 24 100 

35 H 6.5 5.2 2.7 14.4 45 36 19 100 

107 All 5.7 4.1 2.7 12.4 46 33 22 101 

28 L 3.8 2.0 1.6 7.3 52 27 22 101 .p.. 
Adv. 28 M 4.1 2.7 .8 7.6 54 36 10 100 " 

28 H 4.8 3.8 1.1 9.6 49 39 11 99 

84 All 4.2 2.8 1.1 8.2 52 35 14 101 

63 L 4.5 2.7 2.0 9.3 49 29 22 100 
65 M 4.8 3.3 2.0 10.1 48 32 19 99 
63 H 5.7 4.6 2.0 12.3 47 37 16 100 

191 All 5.0 3.5 2.0 10.5 48 33 19 100 

a Rounded to nearest tenth of a minute. 
b The total percent may not equal 100 because individual percents are rounded to the 

nearest whole percent. 
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4. Keystroking was proportionately greatest for low diffic~lty 

letters by beginning typists and for medium difficulty letters by 

advanced typists. 

5. Planning was proportionately greatest for high difficulty 

letters by beginning and advanced typists. 

6. Error correction was proportionately greatest for medium diffi-

culty letters by beginning typists and for low difficulty letters by 

advanced typists. 

7. The percentage of total time used by beginning typists across 

difficulty levels for each factor indicates that keystroking was less 

than half of total production (46 percent), while planning and error 

correction were more than half. The reverse was true for advanced 

typists; keystroking was more than half of total production (52 per-

cent), while planning and error correction were less than half. Across 

typists and difficulty levels, keystroking accounted for a little less 

than half of total production (48 percent), planning accounted for a 

third of total production (33 percent), and error correction accounted 

for approximately a fifth of total production (19 percent). 

Accuracy Scores 

For straight copy, error means were computed for total errors and 

typographical errors. Typographical errors include all errors except 

those made as a result of not following instructions: single-spaced 

material, did not indent paragraphs, and set incorrect space line. For 

letters, error means were computed for total errors, form errors, and 

typographical errors. Total errors are typographical errors plus form 
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errors. Under the keystroking condition, form errors would be made only 

as a result of not following instructions. 

Total errors. Table 10 lists means and standard deviations of total 

errors for straight copy and letters. For straight copy, beginning 

typists made fewer errors than advanced typists (20.3 vs. 21.1). For 

letters, a repeated measures ANOVA on the mean total errors under the 

three letter conditions was made; a summary of the ANOVA is given in 

Table 11. The three main effects and the interaction between instruc-

tional levels and conditions were significant at the .01 level. (Means 

referred to in the discussion of the ANOVA results may be found in 

Table 10.) 

The results of the main effects indicate that (1) beginning typists 

made more errors than advanced typists on letters (10.3 vs. 8.1 across 

difficulty levels and conditions), (2) the most errors were made on high 

difficulty letters and the fewest on low difficulty letters (11.2 vs. 

7.3 across typists and conditions), and (3) the most errors were under 

the keystroking and planning condition while the fewest errors were 

under the keystroking, planning, and error correction condition (12.1 

vs. 6.2 across typists and difficulty levels). 

The interaction between instructional levels and conditions is 

illustrated graphically in Figure 3. More total errors were made by 

beginning typists than by advanced typists under the keystroking condi-

tion. Under the keystroking and planning condition, errors increased 

more for beginning typists than for advanced typists. Errors decreased 

for each instructional level under the keystroking, planning, and error 



Table 10 

Means and Standard Deviations of Total Errors 
for Straight Copy and for Letters 

Condition 1 Condition 2 Condition 3 All 
Straight Copy Arr. w/o Correc. Unarr. w/o Correc. Unarr. w/Correc. Conditions 

Inst. Diff. 
Level N Mean S.D. Level Mean S.D. Mean S.D. Mean S.D. Mean S.D. 

35 19.4 ll.6 L 7.8 4.4 10.2 6.8 4.0 2.7 7.3 4.0 
Beg. 37 21.5 9.8 M 10.9 9.0 14.7 7.5 8.3 6.7 11.3 7.0 

35 20.0 10.2 H 12.2 7.8 16.3 7.3 8.1 4.7 12.2 5.3 

IJ1 

107 20.3 10.5 All 10.3 7.5 13.7 7.6 6.8 5.3 10.3 5.9 0 

28 21.6 11.0 L 8.9 5.8 8.5 3.7 4.6 3.7 7.4 3.2 
Adv. 28 18.4 9.4 M 7.2 4.7 8.9 4.0 4.9 2.5 7.0 2.8 

28 23.4 13.1 H 10.0 6.4 12.8 7.8 6.9 4.9 9.9 5.6 

84 21.1 11.3 All 8.7 5.7 10.1 5.7 5.5 3.9 8.1 4.2 

63 20.4 ll.3 L 8.3 5.1 9.4 5.7 4.3 3.1 7.3 3.6 
Both 65 20.2 9.7 M 9.3 7.6 12.2 6.8 6.8 5.5 9.4 6.0 

63 21.5 11.6 H 11.2 7.3 14.7 7.7 7.6 4.8 11.2 5.5 

191 20.7 10.8 All 9.6 6.8 12.1 7.1 6.2 4.8 9.3 5.4 
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Table 11 

Repeated Measures ANOVA on Total Errors for Letters 

Source of Variation D.F. Sum of Squares Mean Square F Ratio 

Instructional Levels 1 689. 72 689. 72 9.23** 

Difficulty Levels 2 1380.12 690.06 9.23** 

Inst. x Dif f. 2 440.17 220.08 2.94 

Between Group Error 185 13831.51 74.76 

Conditions 2 3324.57 1662.28 101.17** 

Inst. x Conds. 2 155.92 77 .96 4.74** 

Diff. x Conds. 4 142.99 35.75 2.18 

Inst. x Diff. x Conds. 4 11.84 2.96 .18 

Within Group Error 370 6079.34 16.43 

**p ~ .01 
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correction condition; but the decrease was greater for beginning typists 

than for advanced typists. 

Typographical errors. Means and standard deviations of typograph-

ical errors for straight copy and letters are presented in Table 12. 

For straight copy, beginning typists made fewer errors than advanced 

typists (20 vs. 20.7). For letters, a sunnnary of the repeated measures 

ANOVA on mean typographical errors under the three letter conditions is 

presented in Table 13. Instructional levels, conditions, interaction 

between instructional levels and difficulty levels, and interaction be-

tween instructional levels and conditions were significant at the alpha 

levels shown in Table 13. (Means referred to in presenting the results 

of the ANOVA are listed in Table 12.) 

The results of the two main effects of instructional levels and 

conditions indicate that (1) beginning typists made more typographical 

errors than advanced typists (7 vs. 5.4 across difficulty levels and 

conditions), and (2) the most typographical errors were made under the 

keystroking condition while the fewest were made under the keystroking, 

planning, and error correction condition (8.3 vs. 2.7 across typists 

and difficulty levels). 

The interaction between instructional levels and difficulty levels 

is illustrated graphically in Figure 4. Advanced typists made more 

typographical errors than beginning typists on low difficulty letters. 

The number of errors decreased for advanced typists on medium diffi-

culty letters but increased for beginning typists. The reverse was 

true for high difficulty letters. Typographical errors increased for 

advanced typists but decreased for beginning typists. 



Table 12 

Means and Standard Deviations of Typographical Errors 
for Straight Copy and for Letters 

Condition 1 Condition 2 Condition 3 All 
Straight Copy Arr. w/o Carree. Unarr. w/o Carree. Unarr. w/Correc. Conditions 

Inst. Diff. 
Level N Mean S.D. Level Mean S .D. Mean S.D. Mean S.D. Mean S.D. 

35 19.1 11.5 L 7.5 4.4 7.7 5.8 1. 7 1.8 5.6 3.4 
Beg. 37 21.2 9.6 M 10.0 8.6 10.3 6.3 4.0 5.0 8.1 6.0 

35 19.6 10.3 H 9.5 7.1 9.4 5.1 3.1 3.0 7.3 4.2 

\..n 
107 20.0 10.4 All 9.0 7.0 9.2 5.8 2.9 3.6 7.0 4.8 .i:-. 

28 21.2 11.0 L 8.5 5.6 6.3 3.5 2.6 3.2 5.8 2.9 
Adv. 28 18.0 9.3 M 6.2 4.4 5.6 3.2 1.9 1.3 4.6 2.1 

28 22.9 13.1 H 7.4 5.3 7.4 6.2 2.6 2.8 5.8 4.3 

84 20.7 11.3 All 7.4 5.2 6.5 4.5 2.4 2.5 5.4 3.2 

63 20.1 11.2 L 7.9 5.0 7.1 4.9 2.1 2.5 5.7 3.2 
Both 65 19.8 9.6 M 8.3 7.3 8.3 5.7 3.1 3.9 6.9 5.0 

63 21.1 11.6 H 8.6 6.4 8.5 5.7 2.9 2.9 6.7 4.3 

191 20.3 10.8 All 8.3 6.3 8.0 5.4 2.7 3.2 6.3 4.2 
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Table 13 

Repeated Measures ANOVA on Typographical Errors for Letters 

Source of Variation D.F. Sum of Squares Mean Square F Ratio 

Instructional Levels 1 374.46 374.46 7.40** 

Difficulty Levels 2 106.40 53.20 1.05 

Inst. x Diff. 2 323.47 161. 74 3.20* 

Between Group Error 185 9361.24 50.60 

Conditions 2 3763.53 1881. 77 146.29** 

Inst. x Conds. 2 109.31 54.66 4.25* 

Diff. x Conds. 4 18.88 4. 72 .37 

Inst. x Diff. x Conds. 4 32.29 8.07 .63 

Within Group Error 370 4759.32 12.86 

*p ~ .05 

**p ~ .01 
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The interaction between instructional levels and conditions is 

illustrated graphically in Figure 5. Beginning typists made more typo-

graphical errors than advanced typists under the keystroking condition. 

Under the keystroking and planning condition, errors increased slightly 

for beginning typists but decreased for advanced typists. Typograph-

ical errors decreased for typists at each instructional level under the 

keystroking, planning, and error correction condition; but the decrease 

was greater for beginning typists than for advanced typists. 

Form errors. Means and standard deviations of form errors for 

letters are given in Table 14, and a sunnnary of the repeated measures 

ANOVA on mean form errors under the three letter conditions is given 

in Table 15. All three main effects, the interaction between instruc-

tional levels and conditions, and the interaction between difficulty 

levels and conditions were significant at the alpha levels shown in 

Table 15. (Means referred to in presenting the results of the ANOVA 

are those shown in Table 14.) 

The results of the main effects indicate that (1) beginning typists 

made more form errors than advanced typists (3.3 vs. 2.7 across diffi-

culty levels and conditions), (2) the most form errors were made for 

high difficulty letters and the fewest form errors were made for low 

difficulty letters (4.5 vs. 1.6 across typists and conditions), and 

(3) the keystroking and planning condition resulted in the most form 

errors while the keystroking condition resulted in the fewest form 

errors (4.1 vs. 1.3 across typists and difficulty levels). 

The interaction between instructional levels and conditions is 

illustrated graphically in Figure 6. Form errors were the same for 
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Table 14 

Means and Standard Deviations of Form Errors for Letters 

Condition 1 Condition 2 Condition 3 All 
Arr. w/o Correc. Unarr. w/o Carree. Unarr. w/Correc. Conditions 

Inst. Diff. 
Level Level N Mean S.D. Mean S.D. Mean S.D. Mean S.D. 

L 35 .3 .6 2.5 1.9 2.3 1.3 1. 7 1.1 
Beg. M 37 .9 1.2 4.4 2.3 4.3 2.5 3.2 1. 7 

H 35 2.6 2.0 6.8 3.7 5.1 2.9 4.8 2.3 

All 107 1.3 1. 7 4.6 3.2 3.9 2.6 3.3 2.1 V1 
\.0 

L 28 .4 .6 2.2 1.3 2.0 1.5 1.5 1.0 
Adv. M 28 1.0 1.0 3.2 1. 7 3.0 1.8 2.4 1.3 

H 28 2.6 1.9 5.4 2.7 4.2 2.8 4.1 2.0 

All 84 1.3 1.6 3.6 2.4 3.1 2.3 2.7 1.8 

L 63 .4 .6 2.4 1. 7 2.2 1.4 1.6 1.0 
Both M 65 1.0 1.1 3.9 2.1 3.8 2.3 2.9 1.6 

H 63 2.6 1.9 6.2 3.3 4.7 2.9 4.5 2.2 

All 191 1.3 1.6 4.1 2.9 3.5 2.5 3.0 2.0 
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Table 15 

Repeated Measures ANOVA on Form Errors for Letters 

Source of Variation D.F. Sum of Squares Mean Square F Ratio 

Instructional Levels 1 47. 77 47. 77 5.86* 

Difficulty Levels 2 776. 41 388.21 47.61** 

Inst. x Diff. 2 11.89 5.94 .73 

Between Group Error 185 1508.59 8.15 

Conditions 2 851. 79 425.90 183.03** 

Inst. x Conds. 2 28.36 14.18 6.09** 

Diff. x Conds. 4 62.45 15.61 6. 71** 

Inst. x Diff. x Conds. 4 7.78 1.95 .84 

Within Group Error 370 860.94 2.33 

*p :!: .05 

**p ~ .01 
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beginning and advanced typists under the keystroking condition. When 

planning was included with keystroking, form errors increased slightly 

more for beginning typists than for advanced typists. Under the key-

stroking, planning, and error correction condition, form errors de-

creased relatively the same for each instructional level. 

The interaction between difficulty levels and conditions is illus-

trated graphically in Figure 7. The most form errors under the key-

stroking condition were made on high difficulty letters, followed by 

medium difficulty and then low difficulty letters. Under the keystrok-

ing and planning condition, form errors increased the most for high 

difficulty letters, followed by medium difficulty and then low diffi-

culty letters. Under the keystroking, planning, and error correction 

condition, the decrease in form errors was slight but relatively the 

same for low and medium difficulty letters while the decrease for high 

difficulty letters was substantially more. 

The comparisons of mean scores that have been presented on total 

errors, typographical errors, and form errors showed which instructional 

level made more errors, which difficulty level resulted in the most 

errors, and which condition had the most errors. The results do not 

reveal which instructional level was more accurate and which difficulty 

level and condition resulted in the most accuracy; time required for 

the work must be considered. Therefore, errors will be examined next 

in terms of epm. 

Epm. Table 16 provides means for total and typographical epm for 

straight copy and means for total, typographical, and form epm for 
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Table 16 

Mean Errors Per Minute for Straight Copy and for Letters * 

Condition 1 Condition 2 Condition 3 
Straight Copy Arr. w/o Correc. Unarr. w/o Correc. Unarr. w/Correc. 

Inst. Total Typo. Diff. Total Typo. Form Total Typo. Form Total Typo. Form 
Level N EPM EPM Level EPM EPM EPM EPM EPM EPM EPM EPM EPM 

35 3.2 3.2 L 1.6 1.6 .1 1.3 1.0 .3 .4 .2 .2 
Beg. 37 3.6 3.5 M 2.0 1.9 .2 1. 7 1.2 .5 .7 .3 .4 

35 3.3 3.3 H 2.0 1.6 .4 1.4 .8 .6 .6 .2 .4 

°' 107 3.4 3.3 All 1.9 1. 7 .2 1.5 1.0 .5 .6 .2 .3 .i:-

28 3.6 3.5 L 2.5 2.4 .1 1.5 1.1 .4 .7 .4 .3 
Adv. 28 3.1 3.0 M 1.8 1.6 .3 1.5 .9 .5 .7 .2 .4 

28 3.9 3.8 H 2.1 1.5 .5 1.6 .9 .7 .7 .3 .5 

84 3.5 3.4 All 2.1 1.8 .3 1.5 1.0 .5 .7 .3 .4 

63 3.4 3.3 L 2.0 1.9 .1 1.4 1.1 .3 .5 .3 .3 
Both 65 3.4 3.3 M 2.0 1.8 .2 1.6 1.1 .5 .7 .3 .4 

63 3.6 3.5 H 2.0 1.6 .5 1.5 .9 .6 .7 .3 .4 

191 3.4 3.4 All 2.0 1. 7 .2 1.5 1.0 .5 .6 .3 .4 

* The sum of typographical epm and form epm does not always equal the total epm because 
the means were rounded to the nearest tenth. 
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letters. Typists were allowed to correct errors under the keystroking, 

planning, and error correction condition; so the mean epm are based upon 

errors that typists did not correct. Therefore, the Condition 3 epm are 

listed only to show that the fewest total epm are found under the realis-

tic condition. An examination of epm for straight copy and for letters 

typed under the two conditions that required no error correction provides 

the following information: 

1. Across typists, more epm were made on straight copy than were 

made on letters. A comparison of typographical epm between straight 

copy and letters across difficulty levels shows that epm for straight 

copy were twice the epm for letters under the keystroking condition 

(3.4 vs. 1.7) and 3 2/5 times the epm for letters under the keystroking 

and planning condition (3.4 vs. 1). 

2. Beginning typists made fewer epm than advanced typists on 

straight copy and letters across difficulty levels under the keystroking 

condition. Beginning and advanced typists made the same epm for letters 

across difficulty levels under the keystroking and planning condition. 

3. Across typists, the most typographical epm were for low diffi-

culty letters under the keystroking condition and for low and medium 

difficulty letters under the keystroking and planning condition. The 

fewest typographical epm were for high. difficulty letters under each 

condition. 

4. Across typists, the most form epm were on high difficulty let-

ters and the fewest form epm were on low difficulty letters under each 

condition. 
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5. Across typists and difficulty levels, more typographical epm 

were made under the keystroking condition than under the keystroking 

and planning condition. 

6. Form errors for letters under the keystroking condition would 

be made only if typists failed to follow given instructions; no plan-

ning instructions are given and error correction is not required for 

the keystroking and planning condition. Therefore, as expected, more 

form epm across typists and difficulty levels were made for letters 

under the keystroking and planning condition. 

Accuracy that considers differences in the number of words typed 

for straight copy and for letters will be examined next. 

Wpe. The following information concerning wpe is found by refer-

ring to Table 17, which gives mean words per error (based on total errors 

and based on typographical errors) for straight copy and for letters 

under the two no-error-correction conditions: 

1. The wpe across typists for straight copy were lower than the 

wpe for letters across difficulty levels (based on total errors: 18.1 

for straight copy, 28.9 for letters under the keystroking condition, 

and 18.5 for letters under the keystroking and planning condition; 

based on typographical errors: 18.5 for straight copy, 34 for letters 

under the keystroking condition, and 31.2 for letters under the key-

stroking and planning condition). 

2. Advanced typists typed more wpe than beginning typists for 

straight copy and for letters. 
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Table 17 

Mean Words Per Error for Straight Copy and for Letters 

Condition 1 Condition 2 
Straight Copy Arr. w/o Correc. Unarr. w/o Correc. 

Inst. WPE WPE Diff. WPE WPE WPE WPE 
Level N (Total) (Typo.) Level (Total) (Typo.) (Total) (Typo.) 

35 16.7 16.9 L 31. 7 33.4 22.8 36.7 
Beg. 37 14.5 14.6 M 25.8 28.3 16.4 18.4 

35 15.3 15.7 H 19.4 25.7 11. 7 21.8 

107 15.5 15.7 All 25.6 29.1 16.9 25.5 

28 22.9 23.5 L 34.0 35.0 23.4 41.2 
Adv. 28 22.7 23.2 M 37.1 44.8 21.1 38.8 

28 18.7 19.7 H 27.9 41.0 16.7 35.1 

84 21.4 22.1 All 33.0 40.2 20.4 38.4 

63 19.5 19.8 L 32. 7. 34.1 23.1 38.7 
Both 65 18.0 18.3 M 30.7 35.4 18.4 27.2 

63 16.8 17 .5 H 23.2 32.5 13.9 27.7 

191 18.1 18.5 All 28.9 34.0 18.5 31.2 



68 

3. Across difficulty levels, beginning and advanced typists pro-

duced more wpe for letters under the keystroking condition than for 

letters under the keystroking and planning condition. 

4. Across typists, the most wpe were for low difficulty letters 

and the fewest wpe were for high difficulty letters under each condi-

tion. 

Correlational Data 

The Pearson product-moment correlation was computed between straight 

copy and letters for speed and accuracy, between letter conditions for 

speed and accuracy, and between speed and accuracy for straight copy 

and letters. 

Between Straight Copy and Letters 

To determine if the keystroking for straight copy was essentially 

the same as the keystroking for letters, correlations for speed and for 

errors were computed between straight copy and letters, with findings 

shown in Table 18. 

Speed. Relationships significantly different from zero at the 

alpha levels shown in Table 18 were obtained between straight-copy 

gwpm and letter gwpm for each instructional level, each difficulty 

level, and under each condition. Across typists and difficulty levels, 

the relationship was high under the keystroking condition (.84), moder-

ate under the keystroking and planning condition (.67), and moderate 

under the keystroking, planning, and error correction condition (.66). 



Table 18 

Intercorrelations of GWPM, Typographical Errors, and Total Errors Obtained Under 
Straight Copy with the Same Variables Obtained Under the Three Letter 

Conditions at Each Level of Difficulty 

Condition 1 Condition 2 Condition 3 
Arr. w/o Correc. Unarr. w/o Correc. Unarr. w/Correc. 

Inst. Diff. 
Level N Level GWPM Typo. Total GWPM Typo. Total GWPM Typo. Total 

35 L .95** .61** .61** .78** .62** .59** .53** .29 .30 
Beg. 37 M .92** .42** .42** .75** .43** .40* .54** .23 .25 

35 H .82** .64** .64** .61** .37* .36* .58** .28 .24 

a. 
107 All .85** .51** .50** .65** .48** .43** .51** .24* .24** '° 

28 L .78** .55** .55** .61** .38* .41* .66** .40* .45* 
Adv. 28 M .75** .32 .30 .56** .31 .34 .82** .27 .39* 

28 H .70** .37 .37 .38* .56** .62** .25 .48** .37 

84 All .69** .43** .44** .48** .47** .51** .56** .42** .41** 

63 L .91** .57** .58** .80** .51** .50** • 71** .35** .37** 
Both 65 M .89** .40** .40** • 72** .41** .40** .75** .24 .30* 

63 H .84** .47** .47** .63** .44** .44** .58** .36** .28* 

191 All .84** .46** .46** .67** .45** .43** .66** .30** .29** 

*p " .05 **p ~ .01 
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Errors. Relationships significantly different from zero at the alpha 

levels shown in Table 18 were obtained between straight-copy errors and 

letter errors across typists and difficulty levels under each condition. 

Even though the relationships were significant, they were low; the corre-

lations between straight copy and letters for total errors were .46 under 

the keystroking condition, .43 under the keystroking and planning condi-

tion, and .29 under the keystroking, planning, and error correction con-

dition. 

Between Letter Conditions 

Correlations between letter conditions for speed and for errors are 

given in Table 19. 

Speed. Across typists and difficulty levels, relationships signifi-

cantly different from zero at the alpha levels shown in Table 19 were 

obtained between conditions for gwpm as follows: 

Between Arr. w/o Carree. and Unarr. w/o Correc.--.80 
Between Arr. w/o Carree. and Unarr. w/Correc.----.72 
Between Unarr. w/o Carree. and Unarr. w/Correc.--.68 

Errors. Across typists and difficulty levels, relationships sig-

nif icantly different from zero at the alpha levels shown in Table 19 were 

obtained between conditions for typographical, form, and total errors. 

The relationships between conditions for typographical errors are as 

follows: 

Between Arr. w/o Carree. and Unarr. w/o Correc.--.58 
Between Arr. w/o Carree. and Unarr. w/Correc.----.55 
Between Unarr. w/o Carree. and Unarr. w/Correc.--.54 

The relationships between conditions for form errors are as follows: 



Table 19 

Correlations Between Letter Conditions for GWPM, Typographical Errors, 
Form Errors, and Total Errors 

Condition 2 Condition 3 
Inst. Diff. 
Level N Level Conds. GWPM Typo. Form Total GWPM Typo. Form Total 

35 L 1 .78** .57** .32 .59** .50** .29 .11 .37** 
2 .SO** .61** .76** .67** 

Beg. 37 M 1 .77** .77** .23 .74** .64** .75** .31 .79** 
2 .59** .60** .50** .68** 

35 H 1 .67** .52** .28 .43** .75** .49** .32 .40* 
2 .48** .49** .62** .53** 

107 All 1 .78** .64** .49** .62** .65** .63** .48** .64** 
2 .60** .56** • 72** .64** 

-....J 
28 L 1 .76** .25 .59** .28 .57** .20 .42* .24 ..... 

2 . 43* .26 • 71** .31 
Adv. 28 M 1 . 72** .12 .42** .20 .67** .13 .40* .33 

2 .64** .34 .86** .59** 
28 H 1 .39* . 71** .39* .68** .42* .59** .52** .64** 

2 .21 .73** .54** .68** 

84 All 1 . 72** .43** .61** .48** .63** .34** .58** .46** 
2 .54** .49** . 71** .61** 

63 L 1 .83** .39** .40** .41** .65** .24 .25* .30* 
2 .63** .36** • 72** .46** 

Both 65 M 1 . 77** .69** .26* .67** .74** .71** .43** .75** 
2 .72** .61** .78** . 70** 

63 H 1 .66** .59** .31* .54** .69** .52** .40** .50** 
2 .54** .60** .60** .61** 

191 All 1 .80* .58** .52** .58** .72** .55** .51** .59** 
2 .68** .54** • 72** .64** 

*p ~ .OS **p ~ .01 
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Between Arr. w/o Carree. and Unarr. w/o Correc.--.52 
Between Arr. w/o Correc. and Unarr. w/Correc.----.51 
Between Unarr. w/o Carree. and Unarr. w/Correc.--.72 

The relationships between conditions for total errors are as follows: 

Between Arr. w/o Correc. and Unarr. w/o Correc.--.58 
Between Arr. w/o Correc. and Unarr. w/Correc.----.59 
Between Unarr. w/o Carree. and Unarr. w/Correc.--.64 

Between Speed and Accuracy 

Correlations between gwpm and errors for straight copy and for let-

ters are listed in Table 20. 

The correlations between gwpm and total errors for straight copy 

were not significant at the .05 level. 

Across typists and difficulty levels, correlations between gwpm and 

errors for letters were significantly different from zero at the alpha 

levels shown in Table 20. However, the correlations were quite low. 

The correlations between gwpm and total errors were -.24 under the key-

stroking condition, -.32 under the keystroking and planning condition, 

and -.29 under the keystroking, planning, and error correction condition. 

Summary of the Findings 

The major findings of this study, presented as answers to the two 

research questions stated in Chapter 1, may be sunnnarized as follows: 

Question 1. Are there differences in the performance scores 
of beginning and advanced typists for speed and accuracy on 
straight copy and on business letters that are typed at three 
levels of difficulty (low, medium, high) and under three con-
ditions (arranged without error correction: keystroking; 
unarranged without error correction: keystroking and plan-
ning; unarranged with error correction: keystroking, plan-
ning, and error correction)? 



Table 20 

Correlations Between GWPM and Errors Recorded Under Straight Copy and Letters 

Straight Condition 1 Condition 2 Condition 3 
Copy 

Inst. Diff. 
Level N Total Level Typo. Form Total Typo. Form Total Typo. Form Total 

35 .16 L -.20 -.36* ..,.. . 25 .03 -.37* -.08 -.24 -.26 -.29 
Beg. 37 .11 M -.22 -.44** -.27 -.06 -.14 -.09 -.30 -.30 -.33* 

35 .25 H .03 -.47** -.09 -.32 -.14 -.29 -.06 -.09 -.02 

107 .17 All -.15 -.48** -.25** -.11 -.37** -.24* -.20* -.31** -.29** -..J 
w 

28 -.18 L .04 -.28 -.006 -.23 -.10 -.26 -.07 -.16 -.09 
Adv. 28 -.001 M .10 -.04 .07 .04 .10 .08 -.51** -.03 -.28 

28 -.26 H -.44** -.23 -.44* -.19 -.02 -.16 -.27 -.05 -.18 

84 -.14 All -.04 -.38** -.14 -.15 -.27* -.23* -.18 -.21 -.24* 

63 .07 L -.03 -.27* -.06 -.11 -.30* -.18 .02 -.21 -.07 
Both 65 -.02 M -.24 -.24 -.27* -.22 -.16 -.23 -.38** -.32** -.40** 

63 .09 H -.19 -.34** -.26** -.30** -.18 -.30* -.13 -.14 -.16 

191 .OS All -.16* -.39** -.24** -.22** -.35** -.32** -.20** -.30** -.29** 

*p ~ .05 **p ' .01 
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1. Gross wpm for straight copy were greater than gwpm for letters 

under each condition, ranging from more than 1 1/3 the speed for letters 

typed under the keystroking condition to almost 3 times the speed for 

letters typed under the keystroking, planning, and error correction con-

dition. 

2. Straight-copy typographical epm were twice typographical epm 

on letters under the keystroking condition and 3 2/5 times epm on let-

ters under the keystroking and planning condition. 

3. More wpe were typed for letters than were typed for straight 

copy. 

4. Advanced typists were faster but made slightly more epm than 

beginning typists on straight copy and letters. Even though advanced 

typists made more epm than beginning typists, they also typed more wpe 

than beginning typists. 

5. Low difficulty letters were typed the fastest with the most 

typographical epm, and high difficulty letters were typed the slowest 

with the fewest typographical epm. The most form epm were on high diff i-

culty letters, and the fewest were on low difficulty letters. 

6. The keystroking condition was typed the fastest while the key-

stroking, planning, and error correction condition was typed the slowest. 

7. Between the two no-error-correction conditions, more typograph-

ical epm were under the keystroking condition while more form epm were 

under the keystroking and planning condition. 

8. For beginning typists, keystroking accounted for less than half 

of production time while planning and error correction accounted for more 
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than half. As a percentage of total time, keystroking was greatest for 

low difficulty letters, planning was greatest for high difficulty let-

ters, and error correction was greatest for medium difficulty letters. 

9. For advanced typists, keystroking accounted for more than half 

of production time while planning and error correction accounted for 

less than half. As a percentage of total time, keystroking was greatest 

for medium difficulty letters, planning was greatest for high difficulty 

letters, and error correction was greatest for low difficulty letters. 

10. Across typists and difficulty levels, keystroking accounted 

for a little less than half of production time, planning accounted for 

a third of production time, and error correction accounted for approxi-

mately a fifth of production time. As a percentage of total time, key-

stroking and error correction were greatest for low difficulty letters; 

and planning was greatest for high difficulty letters. 

11. The percentages of production time used for keystroking and 

planning were higher for advanced typists than for beginning typists, 

while the percentage of production time used for error correction was 

lower for advanced typists than for beginning typists. 

Question 2. What is the relationship between straight copy 
and letters for speed and accuracy, between letter condi-
tions for speed and accuracy, and between speed and accuracy 
for straight copy and letters? 

12. Relationships significantly different from zero were obtained 

between straight copy and letters for speed and accuracy. When letters 

were typed under the realistic condition of keystroking, planning, and 

error correction, the relationship between straight-copy speed and letter 

speed was moderate while the relationship between straight-copy accuracy 
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and letter accuracy was quite low. When planning and error correction 

were removed from the letter condition, the relationship between straight 

copy and letters was stronger than the relationship under the realistic 

condition. 

13. Relationships significantly different from zero were obtained 

between letter conditions for speed and accuracy. Relationships between 

conditions for speed were high; relationships between conditions for 

errors were moderate with one exception: The relationship between the 

keystroking and planning condition and the keystroking, planning, and 

error correction condition for form errors was high. 

14. There was no significant relationship between speed and accu-

racy for straight copy. A relationship significantly different from 

zero was obtained between speed and accuracy for letters; however, the 

relationship was very low. 



Chapter 5 

CONCLUSIONS, RECOMMENDATIONS, AND IMPLICATIONS 

This study was undertaken to determine the effects of each of the 

production typewriting factors of keystroking, planning, and error cor-

rection on proficiency at typing business letters at two levels of in-

struction, at three levels of difficulty, and under three conditions. 

Condition 1, Arr. w/o Correc., involved keystroking only. Condition 2, 

Unarr. w/o Carree., involved keystroking and planning. Condition 3, 

Unarr. w/Correc., involved keystroking, planning, and error correction. 

A secondary purpose was to estimate the relationship between straight 

copy and letters, between letter conditions, and between speed and accu-

racy for straight copy and letters. 

The study involved 107 beginning typewriting students and 84 advanced 

typewriting students who were enrolled in six suburban high schools 

located within one county in Virginia. 

The same straight-copy timed writings and business letters were used 

in both the beginning and the advanced typewriting classes. The two 3-

minute timed writings consisted of paragraph materials that were of 

equal difficulty, based upon stroke intensity. The nine business let-

ters were of the same stroke intensity as the straight-copy timings and 

consisted of three 150-word letters at low, medium, and high difficulty 

levels. 

77 
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The primary data analysis of mean performance scores for speed and 

accuracy on letters was carried out via repeated measures ANOVAS. The 

Pearson product-moment correlation was used to compute the relationship 

between variables. 

The major findings of the study may be summarized as follows: 

1. Straight copy was typed faster with more errors per minute (epm) 

than letters, yet more words per error (wpe) were observed for letters. 

2. Advanced typists were faster and made slightly more epm than 

beginning typists, yet more wpe were typed by advanced typists. 

3. Low difficulty letters were typed the fastest with the most 

typographical epm and the fewest form epm; high difficulty letters were 

typed the slowest with the fewest typographical epm and the most form 

epm. 

4. Letters under the keystroking condition were typed the fastest 

and letters under the keystroking, planning, and error correction condi-

tion were typed the slowest. Between the two no-error-correction condi-

tions, more typographical epm were made under the keystroking condition 

while more form epm were made under the keystroking and planning condi-

tion. 

5. Across typists and letter difficulty levels, keystroking 

accounted for a little less than half of total production time, plan-

ning accounted for a third of production time, and error correction 

accounted for approximately a fifth of production time. 

6. Across typists and as a percentage of total production time, 

keystroking and error correction were greatest for low difficulty let-

ters; planning was greatest for high difficulty letters. 
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7. At the advanced instructional level, the percentages of produc-

tion time used for keystroking and planning increased, while the percent-

age of production time used for error correction decreased. 

8. The correlation between straight copy and letters for speed 

was high under the keystroking condition, moderate under the keystroking 

and planning condition, and moderate under the keystroking, planning, 

and error correction condition. The correlation between straight copy 

and letters for accuracy was low under each condition. 

9. The correlations between letter conditions were high for speed 

and moderate for errors with one exception: The relationship between 

the keystroking and planning condition and the keystroking, planning, 

and error correction condition for form errors was high. 

10. For straight copy, the correlations between speed and accuracy 

were not significantly different from zero. For letters, there was a 

weak negative relationship between speed and accuracy. 

Conclusions 

The following conclusions are based upon the findings of this study: 

1. Keystroking speed on straight copy can be expected to have a 

strong relationship with letter production speed. Keystroking accuracy 

on straight copy can be expected to have only a weak relationship with 

letter production accuracy. 

2. Letters are typed with less speed but more accuracy than straight 

copy. 
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3. The difference between straight copy and letter production per-

formance scores becomes larger as planning and then error correction are 

included in the typing of business letters. 

4. The difference between straight-copy performance scores and 

letter production performance scores is smallest when the letters are 

at low difficulty and greatest when letters are at high difficulty. 

5. Advanced typists are faster but slightly less accurate, based 

on epm, than beginning typists on straight copy and letters. If accu-

racy is considered in terms of wpe, advanced typists are more accurate 

than beginning typists. 

6. Letter difficulty has a differential effect upon speed and 

accuracy scores. Low difficulty letters are typed the fastest with the 

most typographical epm but with the least form epm. High difficulty 

letters are typed the slowest with the most form epm but with the least 

typographical epm. 

7. Letter conditions have a differential effect upon speed and 

accuracy scores. The lowest speed and the most accuracy are found under 

the keystroking, planning, and error correction condition. Between the 

no-error-correction conditions, the keystroking condition is typed with 

more typographical epm and fewer form eprn than the keystroking and plan-

ning condition. 

8. Based upon the proportion of total production time, keystrok-

ing is the major factor in letter production typing, followed by plan-

ning, then error correction. 

9. As a proportion of production time with respect to letter diffi-

culty, keystroking is greatest for low difficulty letters, planning is 
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greatest for high difficulty letters, and error correction is greatest 

for low difficulty letters. 

10. Advanced typists devote a larger proportion of production time 

to keystroking and planning than beginning typists with one exception: 

Beginning typists devote a larger proportion of production time to plan-

ning for low difficulty letters than advanced typists. 

11. Beginning typists devote a larger proportion of production time 

to error correction than advanced typists. 

12. The fastest typists on straight copy are the fastest typists 

on letters. There is a mild tendency for the most accurate straight-

copy typists to be the most accurate letter typists. 

13. The fastest and most accurate typists under the letter key-

stroking condition are also the fastest and most accurate typists under 

the keystroking and planning condition and the keystroking, planning, 

and error correction condition. 

14. On straight copy, the fastest typists are generally not the 

most accurate. On letters, however, there is a mild tendency for the 

fastest typists to be the most accurate. 

Recommendations 

The following are suggestions for further research: 

1. The research procedures and design employed in this study 

should be applied to other production typing tasks, such as tables and 

manuscripts. 

') -· Repll.cation of this study with typists who represent instruc-

tional levels not included in this study (e.g., college typists) is 
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needed to determine if the present findings hold true for other instruc-

tional levels. 

3. The performance scores of typists who work under the pressure 

of timed practice on production work should be compared with the perfor-

mance scores of typists who are not timed during practice. 

Implications 

Instructional methodology that places major emphasis upon the 

development of straight-copy skill, on the assumption that straight-

copy skill leads to proficiency at office typing tasks, is unjustified. 

Correlational data and large differences in performance scores between 

straight copy and off ice typing tasks indicate that straight copy and 

office typing tasks that include keystroking, planning, and error cor-

rection are quite different. 

Studies such as those of Crawford (1956) and Carr-Smith (1973) have 

compared performance scores of typists who devoted a substantial pro-

portion of their instructional time to straight-copy practice with the 

performance scores of typists who devoted all or most of their instruc-

tional time to production typing practice. The results revealed that 

straight-copy scores were the same under both methods or that straight-

copy scores were superior under the method that emphasized production 

typing. The scores on office typing tasks were superior under the method 

that emphasized production typing practice. If proficiency at realistic 

office typing tasks is to be developed, instructional methodology must 

give early and considerable attention to the preparation of those tasks. 
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Instructional emphasis in production typewriting should be placed 

upon a broad spectrum of tasks that allows for a wide range of task 

complexities. Muhich's (1967) study indicates that intertask difficulty 

affects performance scores, and the present study indicates that intra-

task difficulty also affects performance scores. Practice at a broad 

spectrum of tasks and a wide range of task difficulties will allow stu-

dents to develop proficiency leading to more salable typing skills. 

Employment opportunities for typists range from the routine typing of 

one kind of task to the typing of many different kinds of tasks and from 

the typing of simple tasks to complex tasks. 

Instructional methodology in the production typing process should 

emphasize the use of realistic materials typed under realistic condi-

tions, as evidenced by the effects of each of the factors of keystrok-

ing, planning, and error correction. When planning is added to keystrok-

ing, the work takes considerably longer. Consequently, gwpm are greatly 

reduced. Form errors increase. Typographical errors vary depending 

upon the task, the difficulty of the task, and the instructional level. 

When error correction is included with keystroking and planning, the 

work takes still longer and again gwpm are reduced but to a lesser extent 

as compared with the inclusion of planning. Most typographical errors 

are corrected, but most form errors remain. 

Since keystroking is inherent in the nature of all tasks, keystrok-

ing practice is automatically included in any production task. However, 

planning and error correction practice are provided only if the materials 

are unarranged and students are instructed to correct errors. Students 
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cannot be expected to learn how to figure margins, where to place task 

parts, or to correct errors quickly if they are constantly given specific 

instructions that do not require them to do anything other than keystroke. 

Several considerations must be taken into account before trying to 

determine the proper instructional attention to give to keystroking 

versus planning versus error correction. As the difficulty of tasks 

(intertask difficulty--Muhich, 1967; intratask difficulty--present 

study) increases, the proportion of production time devoted to keystrok-

ing decreases slightly while the proportion of production time devoted 

to planning increases sharply. The implication is that planning re-

quires special attention for different kinds of tasks as well as for 

differences within the same kind of task, while keystroking requires 

the same kind of attention regardless of the task or its difficulty. 

As the difficulty of tasks increases, the proportion of production time 

devoted to error correction decreases; the implication is that error 

correction may also receive the same attention regardless of the task 

or its difficulty. 

Another important item not to be overlooked is the length (number 

of words) of a task. As a task increases in length, the proportion of 

production time devoted to keystroking will increase; and the false 

impression is given that planning for that task is not as prominent as 

planning for a shorter task. For example, it took 2.7 minutes to plan 

the 100-word low difficulty letter in Muhich's study as well as the 

150-word low difficulty letter in this study. Naturally it took longer 

to keystroke the 150-word letter in this study; therefore, planning ~s 
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a proportion of the total time (excluding error correction time) was 

greater for Muhich's 100-word letter than for the 150-word letter in 

this study when in fact the actual planning time was the same for both. 

In summary, the implications of this study for those involved with 

typewriting instruction are as follows: (1) Concentrate upon the devel-

opment of production skill, not straight-copy skill. (2) Use a broad 

spectrum of tasks with a wide range of difficulties. (3) Emphasize 

realistic materials typed under realistic conditions. (4) Consider 

the focus to be placed upon each of the factors of keystroking, plan-

ning, and error correction in terms of difficulty and length of tasks. 

(5) Introduce production typewriting early. 



BIBLIOGRAPHY 

Armstrong, Ruth Drake. "A Comparison of Three Approaches to Practice 
Periods Devoted to the Development of Skill in Production Type-
writing." Doctoral dissertation, Pennsylvania State University, 
1968. 

Banner, Mary R. "A Study of the Relationship Between Letter-Production 
Test Rates and Straight-Copy Test Rates in High School Typewriting 
(Virginia)." Master's thesis, University of Tennessee, 1953. 

Browning, B. E. "Progress of University Typewriting Students as Mea-
sured by a Series of Production Tests." Master's thesis, Univer-
sity of Tennessee, 1951. 

Busher, Virginia Ann. 
Year Typewriting 
Master's thesis, 
by Muhich, 1967. 

''Measuring the Achievement of First- and Second-
Students in Terms of Quantity of Work Produced." 
University of Southern California, 1942. Cited 

Campbell, W. G., and S. V. Ballou. Form and Style. 5th ed. Boston: 
Houghton Mifflin Company, 1978. 

Carr-Smith, Norma. "A Comparison of a Teacher-Directed Approach and a 
Traditional Approach to Production Work in Beginning Typewriting 
in High School." Doctoral Dissertation, North Texas State Univer-
sity, 1973. 

Crawford, T. J. "The Effect of Emphasizing Production Typewriting in 
Developing Production Typewriting Ability." Doctoral dissertation, 
University of Pittsburgh, 1956. (SUimnary published as Production 
Typewriting Contrasted With Speed Typewriting in Developing Produc-
tion Ability. Monograph 97. Cincinnati: South-Western Publishing 
Company, 1960.) 

Duncan, Charles H. "Major Contributions to the Theory and Practice of 
Production Typewriting." Balance Sheet, XI.VIII (February, 1967), 
244-247. 

Erickson, L. W. Basic Components of Office Work--An Analysis of 300 
Office Jobs. Monograph 123. Cincinnati: South-Western Publishing 
Company, 1971. 

86 



87 

Featheringham, Richard Dale. "The Validity of Personal-Use Typewriting 
Courses as Determined by an Analysis of the Practical Application 
of This Subject Over a Fifteen-Year Period (1950-1964)." Doctoral 
dissertation, University of North Dakota, 1965. 

Foust, Patsy. "Analysis of Activities in Production Typewriting and 
Development of a Teaching Model and Standards." Doctoral disserta-
tion, North Texas State University, 1975. 

Frisch, V. A. "An Analysis of Clerical Business Typing Papers and Forms 
for the Improvement of Instructional Materials." Doctoral disserta-
tion, New York University, 1953. 

Gemmel, J. "An Analysis of Some Factors That Affect Speed in Typewriting 
Business Letters." Master's thesis, New York State College for 
Teachers, 1943. Cited by Muhich, 1967. 

Hertz, Daniel G. "Are We Making Robots Out of Our Typewriting Students?" 
Business Education Forum, XXVII (December, 1972), 26-27. 

Hill, D. J. "A Study of the Effects of Drill Upon Typewriting." Master's 
thesis, University of Michigan, 1957. Cited by West, 1969. 

Hillestad, Mildred. Research: Process and Product. Service Bulletin 
No. 1. St. Peter, Minnesota: Delta Pi Epsilon, 1977. 

Langer, Pauline M. "A Study of the Production Typing Process." National 
Business Education Quarterly, XX.XVI (October, 1967), 44. 

Lindsay, Vaughnie Jean. "Psychological Concepts Germane to Efficient 
Motor Skill Development in Typewriting." Doctoral dissertation, 
Indiana University, 1966. 

Martin, G. E. "The Effects of Continuous and Interval Speed-Forcing in 
Learning to Typewrite.n Doctoral dissertation, University of 
Pittsburgh, 1954. 

McLean, Gary N. "Difficulty Indices for Office-Typing Tasks." Doctoral 
dissertation, Columbia University, 1971. 

Teaching Typewriting. Rapid Reader No. 3. St. Peter, Minne-
sota: Delta Pi Epsilon, 1978. 

McNair, Annie Mae. "A Comparison of a Traditional Approach and a Self-
Directed Approach for Developing Production Typewriting Skills." 
Doctoral dissertation, University of Minnesota, 1974. 

Muhich, Dolores. "Key-Stroking Vs. Decision-Making Factors in Profi-
ciency at Office-Typing Tasks." Master's thesis, Southern Illinois 
University, 1967. 



88 

National Business Education Association. Evaluation and Accountability 
in Business Education. Sixteenth. Yearbook. Washington: National 
Business Education Association, 1978. 

Nemesh, Mary. "An Experimental Study to Determine the Effect of on-the-
Job Training Materials Versus Traditional Typewriting Copy Materials 
on Speed and Accuracy." Dissertation Abstracts International, 
XXXIII (1972), 557/02-A (University of Maryland). 

Ober, Bobby Scot. "An Analysis of the Business Working Papers Typed by 
Beginning Office Workers." Doctoral dissertation, Ohio State 
University, 1974. 

Parsons, Karon May. "A Time-Analysis Study of Beginning Typewriting 
Classes in Selected High Schools." Business Education Forum, XXV 
(October, 1970), 43-44. 

Perkins, E. A., Jr., F. R. Byrd, and D. E. Roley. Clusters of Tasks 
Associated with Performance of Major Types of Office Work, United 
States Office of Education, Project No. 7-0031, 1968. 

Reha, Rose K. "A Comparison of Two Procedures for Developing Production 
Typewriting Proficiency." Doctoral dissertation, University of 
Minnesota, 1971. 

Russon, Allien R., and S. J. Wanous. Philosophy and Psychology of Teach-
ing Typewriting. Cincinnati: South-Western Publishing Company, 
1973. 

Stewart, Margaret Crowell. "An Analysis of Typewriting Activities in 
Insurance Off ices With Implications for Improvement of Instruc-
tional Materials." Doctoral dissertation, Georgia State University, 
1970. 

Von Schlick, Ruth J. "The Relationship Between Test Scores on Straight-
Copy Typewriting and Simulated Office-Production Problems." 
Doctoral dissertation, University of Pittsburgh, 1969. 

Webb, Ella Maye. "A Time Study in Tabulation Typewriting." Master's 
thesis, University of Tennessee, 1963. 

West, Leonard J. Acquisition of Typewriting Skills. New York: Pitman 
Publishing Corporation, 1969. 

Implications of Research for Teaching Typewriting. Research 
Bulletin No. 4. St. Peter, Minnesota: Delta Pi Epsilon, 1974. 

Modern College Typewriting. New York: Harcourt Brace 
Jovanovich, Inc., 1977. 



89 

Personal correspondence dated April 19, 1980. 

"Principles and Procedures for Testing of Typewriting and 
Stenographic Proficiency." Business Education Forum, XXIX (May, 
1975), 24-32. 

"Production Proficiency Among Typists--Research and Impli-
cations." Business Education Forum, XXII (February, 1967), 5-7. 

"Reversed Instructional Procedures for Vocational Typing 
Tasks." Delta Pi Epsilon Journal, XIV (February, 1972), 28-36. 

"Some Relationships Between Straight-Copy Typing Skill and 
Performance on Job-Type Activities." Delta Pi Epsilon Journal, 
III (January, 1960), 17-27. 

"Trends in Teaching Typewriting." Business Education Forum, 
XXVI (May, 1972), 20-22. 

"The Vocabulary of Instructional Materials for Typing and 
Stenographic Training--Research Findings and Implications." 
Delta Pi Epsilon Journal, X (March, 1968), 13-25. 

----and D. J. Bolanovich. "Evaluation of Typewriting Proficiency 
Training: Preliminary Test Development." Journal of Applied Psy-
chology, XLVII (June, 1963), 403-407. 

Wise, Elva L. "A Comparative Study of the Materials Typed by Beginning 
Typists in Representative Business Offices of Metro Denver, 
Colorado, With Production Materials Contained in Selected High 
School Typing Textbooks Including the Development of a Scale of 
Difficulty for Typing Similarly Constructed Materials in Different 
Forms." Doctoral dissertation, University of Colorado, 1968. 

"A Scale of Difficulty for Production Typewriting Materials." 
Business Education Forum, XXIV (February, 1969), 14-15. 



APPENDIX A 

TEST INSTRUMENTS 

90 



91 

TIMED WRITING 

Instructions: Left edge of the paper on zero. Margin stops on 15 and 
90. Double space and indent paragraphs five spaces. 
Type the material line by line as shown. 

Material A 

Another important research finding about learning to type is that 

there is no tendency for speed and accuracy to go together. Typists at 

all levels of accuracy may be found at all levels of speed. This means 

that the two aspects of performance are based on different underlying 

factors. Therefore, it is not possible to practice toward both objec-

tives at the same time. 

The skill building program in this book is based on the research 

findings. You practice for speed until you have attained a substantial 

gain--with little regard for errors. Then you change to accuracy prac-

tice at a slower speed. If you have practiced with understanding and 

with high motivation toward gaining skill, your test performance at an 

unhurried rate will have an acceptable level of accuracy and be faster 

than it was before. 
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TIMED WRITING 

Instructions: Left edge of the paper on zero. Margin stops on 15 and 
90. Double space and indent paragraphs five spaces. 
Type the material line by line as shown. 

Material B 

It is clear that the ease of making the motions required to type 

a letter combination mostly determines the sequences that can be easily 

chained, to wit: those motions that can be brought sufficiently close 

together in time. When a series of motions is made rapidly, the muscu-

lar sensations that arise from one motion trigger off the next one. An 

instance is walking: The sensations in one leg as you complete a step 

trigger off the movement of the other leg. This and thousands of other 

skilled movements are done as chained responses, without awareness of 

the separate motions that make up the series. Indeed, a response chain 

is defined as one based on muscular sensations--on kinesthetic cues. 

Because the chained responses that characterize high skill result 

from reduced time intervals between motions, much practice ought to be 

done at fast rates. Accuracy practice should be done separately, at a 

slower rate. 
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Letter 1 

Instructions: Place the following letter 
attractively on the page. Proofread and 
correct errors. 

Mr. Jonathan Puffenbarger, Broadway 
Boulevard, Worcester, Mass. 01605. Dear 
Mr. Puffenbarger: In checking our guest 
lists I noticed that you have not visited 
us since August, 1970. I hope you enjoyed 
your visit and that there were no short-
comings on our part. If, however, Pine-
hurst failed to accommodate you somehow, 
your comments will be most helpful. (Par.) 
Pinehurst's managers seek to improve accom-
modations for our guests. It is extremely 
important that our improvements are based 
upon recommendations of those who have 
spent time in our hotel. We really want 
to provide services you and other guests 
find necessary as well as enjoyable. Would 
you please take time to let us hear from 
you. Sincerely, Edward Hartford 
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Letter 2 

Instructions: Place the following letter 
attractively on the page. Do NOT correct 
errors. 

Mr. Johnston Frederick Jackson, Greenwood 
Livingstone Boulevard, Worcester, Massa-
chusetts 01605. Dear Mr. Jackson: We note, 
with regret, that you have decided to 
terminate your credit account with our cor-
poration. We hope that no lack of alert-
ness or courtesy on our part has prompted 
your decision to withdraw. If so, we 
would appreciate some statement of the cir-
cumstances. (Par.) We have attempted to 
render a courteous and a thorough service 
constantly, and we want you to realize 
that your account with us has been most 
sincerely appreciated. Naturally we do 
not want to lose a customer, and we hope 
you will find it convenient to reinstate 
your account in the near future. Very 
sincerely yours, Jeffreys Thomas Washington 
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Instructions: ·Line-space selector on single space 
Margin stops: 20 and 83 
Tab stop: 51 
Copy the letter line by line. 
Do NOT correct errors. 

(Line 19) May , 1980 

Mrs. Hamilton Johnson 
2805 Washington Street 
Petersburg, Virginia 23803 

Dear Mrs. Johnson: 

Letter 3 

The goal of the Word Processing Association of Richmond is to 
inform our business and education connnunities about Word Proc-
essing, a system focusing attention on equipment and new tech-
niques for processing spoken and written words into finished 
documents. The Association has connnitted itself to a profes-
sional conference and equipment exhibition to be held the last 
week in May. 

We hope you will plan to attend. More details will be sent to 
you soon. If you cannot attend the entire conference, please 
plan to visit the exhibits. Just stop at the registration desk 
to pick up your entry badge. 

Sincerely, 

Sally Holloway 

xx 
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Letter 1 

Instructions: Place the following letter 
attractively on the page. Proofread and 
correct errors. 

Mr. Winston F. Pottersmith, Potter and 
Viceroy, Inc., 15 Madisonburgh Avenue, 
Buffalo, New York 10028. Dear Winston: 
We are pleased to approve your campaign 
layout for the next radio series but with 
the following two changes: 1. We wish 
to strengthen the closing commercial of 
the eleventh broadcast. We are enclosing 
a proposed revision. 2. We wish to drop 
the two Pennsylvania stations from the 
schedule, for we have no dealers in 
Pennsylvania. Our revised listing of 
stations is enclosed. (Par.) Please let 
me know when you have received this mes-
sage. I shall be anxious to hear what 
you have to say about the revised script! 
Sincerely yours, Patrick Trenton, Enclo-
sures 2, Commercial Revision, Station List 
Revision 
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Letter 2 

Instructions: Place the following letter 
attractively on the page. Do NOT correct 
errors. 

Mr. Harold Hutchson, Olympia Press, 10 
Minnesota Road, Seattle, Washington 98133. 
Dear Mr. Hutchson: The enclosed posters 
and brochure illustrate and describe our 
printing equipment and supplies. Note, 
especially, the high-speed press shown on 
page 5 of the brochure: 1. It incorpo-
rates a number of mechanical improvements 
over your present model. 2. It permits 
better quality of work and higher rates of 
production. 3. It requires little mainte-
nance and floor space. (Par.) We can offer 
you an excellent trade-in on your old press. 
If you are interested in having us quote 
prices or in discussing a trade-in with us, 
we would be pleased to assist you. Sincerely 
yours, Donald Atkinson, Enclosures 2, Posters, 
Brochure 
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Instructions: Line-space selector on single space 
Margin stops: 20 and 83 
Tab stops: 24 and 51 
Copy the letter line by line. 
Do NOT correct errors. 

(Line 15) May ~' 1980 

Mrs. Lawrence Harrison 
Typists, Inc. 
Greenwood Boulevard 
Sacramento, CA 90017 

Dear Mrs. Harrison: 

Letter 3 

You are correct concerning the trend toward the increasing use 
of forms. There are many good reasons for this trend: 

1. Our government requires many reports that must be prepared 
on exact forms. They are so designed that the typist is 
unlikely to leave out important details; thus, accuracy is 
helped. 

2. Forms eliminate problems of placement and arrangement. The 
need to adjust the typewriter is reduced. 

3. Forms cut down the amount of typing required to say what is 
to be said. 

I think you will find the enclosed materials informative. 

xx 

Enclosures 2 
Sample Form 
Record of Form Usage 

Sincerely, 

Robb Quinn 
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Letter 1 

Instructions: Place the following letter 
attractively on the page. Proofread and 
correct errors. 

Mr. Wellingston Stewart Young, National 
Federation of Sales Executives, 1820 Trayne 
Building, Little Rock, Arkansas 72203. Dear 
Mr. Young: When I let our Georgia NFSE 
chapters know that you might be willing to 
speak at one of their dinners if they could 
arrange their meetings to fit your trip 
schedule, their response was wonderful. The 
following schedule has been set up for you: 

~-1'1& Cilj c ht:J'/,l"A1c:¥L'l 

4'41J' .JI) ,ilr/q~/q ..f>1 l•y 
#Id)' .11 /lrnens l"J? I 11",. 
Jvde/ mcu:aN Ketnt!!! 
.:r~"'" tt1. C"lum/Jvs Jva'tl 
.:r vlll'e .3 ~VJVSTet c rt711e 

If you approve this heavy schedule, Mr. Young, 
we will immediately make proper arrangements 
for your transportation and hotels. Cordially 
yours, Josephine Lambert, State Chairman 
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Letter 2 

Instructions: Place the following letter attractively 
on the page. Do NOT correct errors. 

Mr. G. Samuel Lake, Frontenac Parkway, Newark, New Jersey, 
07103. Dear Mr. Lake: We have received your letter re-
questing information about flights from New Orleans to 
Atlanta, leaving New Orleans after 6:00 p.m. We are happy 
to send the following: 

6 7! 115 /·/11· 
7" 9: ol 3 /'• /11. 

/?rl"'I Y~S' ,H'}"-/q/?h 

/(}: /6 /'• ""· 
/"7: ~ 8 a-. .m. 

There are eight regularly scheduled flights each day. A 
timetable showing all flights should arrive soon for your 
additional information. (Par.) If you would like to make 
reservations with Patterson Saul Travel Agency, we shall 
be glad to make them for you. Yours truly, Jay Torrence, 
Reservations Department 
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Letter 3 

Instructions: Line-space selector on single space 
Margin stops: 20 and 83 
Tab stops for table body: 27, 54, 63 
(Tab to 27, space forward to 34, type 1st heading.) 
(Tab to 54, backspace to 51, type 2nd heading.) 
(Tab to 63, space forward to 66, type 3rd heading.) 
Copy the letter line by line. 
Do NOT correct errors. 

(SI) 
(Line 16) May ~' 1980 

Mr. Gary N. McLean 
33 West 42 Street 
New York, New York 10036 

Dear Mr. McLean: 

We have four classes that you might wish to incorporate into 
your project. They are described below to permit you to deter-
mine which of them you would want to include in your investiga-
tion. 

(.J+'J (SI) 
Class Students 

Typewriting I 18 
Typewriting II 24 
Typewriting II 19 
Clerical Typewriting 27 

(~J 
Teacher 

Mrs. Johnson 
Mr. Marshall 
Miss Garland 
Mr. Marshall 

Each of the teachers involved has expressed his willingness to 
cooperate and is enthusiastic about the potential, valuable 
results. We look forward to having you with us during the week 
of June 17. 

xx 

{51) 
Yours truly, 

Arthur Callaway Peters 
Department Chairman 
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INSTRUCTIONS I 

1. Clear your desk of all your belongings except a pencil or pen. 

2. Make sure the paper guide is set so that the left edge of the paper 
will be on zero. 

3. There is to be no talking to anyone for any reason. 

4. Use the typing paper, correction tape, and scratch paper provided 
for you. Insert the typing paper so that the printed number is in 
the upper left corner. 

5. Do~ write on the test materials. 

6. You are typing different letters, so some students will finish 
very quickly while other students may take much longer. 

7. Read the instructions at the top of each letter before typing it. 

8. Letter paragraphs that are not easy to recognize have been ind·i-
cated with (Par.). 

9. Type an original only of each letter. 

10. Type the current date. Omit the dictator's initials and type your 
initials only for the reference initials. 

11. Start the date and closing lines at the horizontal center (51). 

Group 1 

12. Type Letter 1 (labeled near the upper right corner) in the letter 
booklet. 

13. As soon as you complete Letter 1, bring it to the teacher's desk, 
return to your desk, and inmediately begin work on Letter 2. 

14. As soon as you complete Letter 2, bring it to the teacher's desk. 
Return to your desk, put all test materials (including supplies 
and instructions) into the folder, and then bring the folder to 
the teacher's desk. Return to your desk and work on your regular 
classroom assignment. 
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Group 2 

12. Type Letter 2 (labeled near the upper right corner) in the letter 
booklet. 

13. As soon as you complete Letter 2, bring it to the teacher's desk, 
return to your desk, and immediately begin work on Letter 1. 

14. As soon as you complete Letter 1, bring it to the teacher's desk. 
Return to your desk, put all test materials (including supplies 
and instructions) into the folder, and then bring the folder to 
the teacher's desk. Return to your desk and work on your regular 
assignment. 
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INSTRUCTIONS II 

1. Clear your desk of all your belongings. 

2. Make sure the paper guide is set so that the left edge of the paper 
will be on zero. 

3. There is to be no talking to anyone for any reason. 

4. Use the typing paper provided for you. Insert the typing paper so 
that the printed number is in the upper left corner. 

5. Do not write on the test materials. 

6. You are typing different letters, so some students will finish very 
quickly while other students may take much longer. 

7. Read the instructions at the top of the letter before typing it. 

8. Type an original only of the letter. 

9. Type the current date. Type your initials only for the reference 
initials. 

10. Start the date and closing lines at the horizontal center (51). 

11. Type the last letter only in the letter booklet. It is labeled 
Letter 3 near the upper right corner. 

12. As soon as you complete Letter 3, bring it to the teacher's desk. 
Return to your desk, put all test materials (including supplies 
and instructions) into the folder, and then bring the folder to 
the teacher's desk. Return to your desk and work on your regular 
classroom assignment. 
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SCORING MANUAL 

This manual outlines the procedures for scoring the straight-copy timed 
writings for typographical errors and the letters for typographical and 
form errors. 

Typographical Errors 

The following items are to be considered as typographical errors. 

Spacing 

Extra space or omission of space between words 
Space within a word 
Space before a mark of punctuation 
More or less than two spaces after a punctuation mark at the end of a 

sentence 
More or less than two spaces after a colon (Exception: colon between 

hours and minutes, such as 4:15 p.m.) 
More than one space or omission of space after a comma or semicolon 

Note: If a mark of punctuation has a space error before it and a space 
error after it, count as one error only. 

Mis strokes 

Incorrect letter or punctuation mark 
Transposed letters or words (Count as one error.) 
Strikeover 
Floating letter 
Letter not visible 

Note: A word cannot be penalized for more than one error. 

Other 

Word or phrase repeated (Count as one error.) 
Word or phrase omitted (If omitted in succession, count the entire omis-

sion as one error. If omissions are separated, count each omission 
as a separate error.) 



108 

Incorrect word division 
Copy typed from wrong hand position (Count each five consecutive words as 

one error.) 

Note: When material is repeated, credit the typist with the extra strokes; 
when material is deleted, subtract the omitted strokes from the 
typist's work. 

Form Errors 

If a form error is consistently made throughout a business letter, it is 
counted the first time only, except where otherwise indicated. The follow-
ing items are to be considered as form errors. 

Vertical and Horizontal Spacing 

Top and bottom margins unequal by more than six lines (Date line must not 
be above line 12.) 

Left and right margins unequal (Left margin must be at least l~ inches 
and no more than 2 inches, and right margin must not vary more than 
~ inch from the left margin.) 

Date and closing lines do not begin at horizontal center 
Letter is crooked on page 
Ragged right margin 
Listing of enclosed items under enclosure notation not indented from left 

margin 

Internal Spacing 

Business letter not single spaced (inside address and each paragraph of 
the body) 

Incorrect spacing before ZIP code (1-3 spaces permitted) 
Fewer than three blank lines between date and inside address 
More or less than one blank line 

Between inside address and salutation 
Between salutation and body 
Between paragraphs 
Between body and complimentary close 

Fewer than three or more than six blank lines between complimentary close 
and typed signature 

Blank line between typed signature and title 
Reference initials above or more than four lines below typed signature 
More or less than one blank line before enclosure notation 
Second and succeeding lines of numbered paragraph (enumeration) not 

blocked under wording of first line 
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Table Within Letter 

Not centered horizontally within the letter writing line 
Columns out of order 
Column rows out of order 
Items in column not blocked at left (Count each column as an error.) 
Column heading not exactly centered over column (An odd space can be on 

either side.) (Count each heading.) 
Column heading in solid caps 
Column heading not underscored 
Column heading omitted 
Omitted line 
Unequal number of spaces between columns (Headings are included as part 

of the columns.) 
More or less than one blank line before and after column headings 
More or less than one blank line after completion of table 

Style and Parts 

Modified block with blocked paragraphs not used 
Letter part out of sequence, such as reference initials after the enclo-

sure notation 
Letter part omitted (Each omitted part counts as one error.) 

Note: All letters should have a date, inside address, salutation, body, 
complimentary close, typed signature, and reference initials. The 
letters to Mrs. Harrison, Mr. Pottersmith, and Mr. Hutchson include 
enumerated paragraphs in the body and enclosure notations. The 
letters to Mr. McLean, Mr. Young, and Mr. Lake include a three-
column table and the writer's title. 
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EFFECTS OF KEYSTROKING, PLANNING, AND ERROR CORRECTION ON PROFICIENCY 
AT TYPING BUSINESS LETTERS OF VARYING DIFFICULTY 

by 

Iris Wall Johnson 

(ABSTRACT) 

This study was undertaken to determine the effects of each of the 

production typewriting factors of keystroking, planning, and error cor-

rection on proficiency at typing business letters at two levels of in-

struction, at three levels of difficulty, and under three conditions. 

The conditions were designed to isolate the effect of each of the three 

factors on proficiency in typing business letters. A secondary purpose 

was to estimate the relationship between straight copy and letters, be-

tween letter conditions, and between speed and accuracy for straight 

copy and letters. 

The study involved 107 beginning typewriting students and 84 advanced 

typewriting students who were enrolled in six suburban high schools in 

Virginia. 

The same straight-copy timed writings and business letters were used 

in both the beginning and the advanced typewriting classes. The two 3-

minute timed writings consisted of paragraph materials that had a stroke 

intensity of 6.0. The nine business letters also had a stroke intensity 

of 6.0 and consisted of three 150-word letters at low, medium, and high 

difficulty levels. 



The primary data analysis of mean performance scores for speed and 

accuracy on letters was carried out via repeated measures ANOVAS. The 

Pearson product-moment correlation was used to compute the relationship 

between variables. 

Some of the major findings of the study were as follows: 

1. Keystroking accounted for a little less than half of total pro-

duction time, planning accounted for a third of production time, and 

error correction accounted for approximately a fifth of production time. 

2. Keystroking and error correction were greatest for low diffi-

culty letters; planning was greatest for high difficulty letters. 

3. At the advanced instructional level, the percentages of produc-

tion time used for keystroking and planning increased, while the percent-

age of production time used for error correction decreased. 

4. The correlation between straight copy and letters for speed 

was moderate to high; the correlation between straight copy and letters 

for accuracy was low. 

5. The correlations between letter conditions were high for speed 

and moderate for errors. 

6. For straight copy, the correlations between speed and accuracy 

were not significantly different from zero. For letters~ there was a 

weak negative relationship between speed and accuracy. 
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