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FOREWORD

This document reports a research effort by the Human Resources Research Organiza-tion directed toward improvement of the Army training program for beginning typists.The sponsor of the research was the U.S. Army Adjutant General School, Fort BenjaminHarrison, Indiana. .

The research was conducted under Work Unit TYPETRAIN at HumRRO DivisionNo. 3, Presidio of Monterey, Monterey, California. The Director of the Division is Dr.Howard H. McFann. Dr. Joseph Ward was the Work Unit Leader during Sub-Units I andII. Dr. Morris Showel was Work Unit Leader during Sub-Unit III and was responsible forthe preparation of this document. Members of the TYPETRAIN staff who made asignificant contribution to the research effort included SP5 Paul Ryan, SP5 Peter Purchia,and SP4 Rickey Wheeler. Dr. James S. DeGracie, a member of the HumRRO staff,assisted in the statistical treatment of the data.
Administrative and logistical support for the research effort was prqvided by theU.S. Army Training Center Human Research Unit, Presidio of Monterey, whose chief isCOL Ullrich Hermann; by the faculty and staff of the Basic Army Administration Course,Fort Ord, California; and by the faculty and staff of the Clerk Course, Fort Knox,Kentucky.
HumRRO research for the Department of the Army is conducted under ContractDAHC 19-73-0004. Army Training Research is conducted under Army Project

2Q062107 A745.

Meredith P. Crawford
President

Human Resources Research Organization



SUMMARY AND CONCLUSIONS

PROBLEM

The Army, like large civilian organizations, has a continuing need for skilled typists.
To meet this need, typing instruction is currently being given annually to approximately
18,000 men in the 71B and 71H clerical training courses at Army training centers. A
significant number of these students can be classified as beginning typists (i.e., they type
10 or less net words per minute on 5-minute, straight-copy test trials). In order to
improve the training of these students, the U.S. Army Adjutant General School, the
proponent agency for typing training programs, requested Hum RRO Division No. 3 to
initiate research on typing training. The objective of the research was to develop an
improved training program, and the material needed to implement that program.

APPROACH

The research was divided into three sub-units. Sub-Unit I was directed toward
establishing a baseline against which to compare the effectiveness of experimental training
programs. Baseline data from -the Army Subject Schedule authorized training program
were collected at Fort Ord in 1969-70 and at Fort Knox in 1971. Sub-Unit H was
concerned with measuring the effect of selected training variables on the acquisition of
straight-copy typing skill. This effort took the form of a number of small pilot studies
conducted at Fort Ord in 1970. Sub-Unit III, incorporating the results attained in
Sub-Unit H, Hell tested a number of experimental training programs. These field tests
were conducted at Fort Ord in 1970-71.

Data on the effectiveness of the control and the experimental training programswere obtained by administering standardized 5-minute typing tests to students at ent. y,
and after every four hours of practice thereafter.

For purposes of analyses, students were divided into three groups on the basis of the
gross words per minute (GWPM) they typed on the entry tests: (a) slow, those who typed
between 1.0 and 5.0 GWPM; (b) intermediate, those who typed between 5.1 and 10.0
GWPM; and (c) fast, those who typed between 10.1 and 15.0 GWPM.

RESULTS

A number of experimental training programs proved to be superior to the control
(baseline) training program in increasing the typing skill of fast, intermediate, and slowstudents. Over a two-week period (32 hours of practice), the best experimental programs
increased the typing speed of slow and intermediate typists between two and three grosswords per minute, and the typing speed of fast typists between four and six gross words
per minute, with no appreciable increase in errors.

CONCLUSIONS

(1) All students, even those who say they have typed before, should be given about
one hour of instruction on how to type and then given three 5-minute entry-test trials,
each trial on different copy. The average of these three trials should be considered the



student's entry-test typing score. This score should be used to identify students who
require (and can profit from) beginning typing instruction and provide a base against
which to measure the student's subsequent progr 3ss.

(2) Serious consideration should be given to dropping from the typing program
those few students who average five or less GWPM on the entry typing tests. Very few of
these students were able to meet the Army typing minimum typing standards in any of
the programs tested.

(3) Training should be conducted in two phasesa brief (five or six hours) keyboard
learning phase, followed by an extensive speed building phase. The keyboard learning
phase should consist of lock-step instruction and practice. The speed-building phase
should be self-paced, with the students instructed to concentrate on reaching specific
speed goals. Two of the experimental programs incorporated these two conceptsthe
Audio 6, Forced-Pace program, which presented keyboard instruction by means of audio
tapes, and the Video 6, Forced-Pace program, which presented keyboard instruction by
means of video tapes. Both programs were superior to the present program and used
equipment and materials readily available in training centers.

(4) The present system of early and frequent evaluation of student progress should
be continued. Students should be tested immediately following the keyboard-learning
phase, and after every four hours of typing practice thereafter. These tests should consist
of three 5-minute trials, each trial on different copy. The average of these three trials
should be considered the student's score. Once the student meets acceptable standards, :le
should be moved out of the beginning typing program.

(5) The copy used for tests and for practice should be similar in terms of level of
difficulty.

(6) During all practice and tests the typewriter keyboard should be uncapped.
(7) It is not desirable to require students to type for more than two consecutive

hours.
(8) Serious consideration should be given to having students do some production-

copy typing as soon as they have completed the keyboard-learning phase of the program.
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Chapter 1

INTRODUCTION

The Army, like any large civilian organization, has a continuing need for skilled
typists. To meet this need, typing instruction is currently being given annually to
approximatEly 18,000 men in the 71B and 71H clerical training courses at Army Training
Centers. It is likely that this figure underestimates the number of new recruits who willbe using typewriting skills once they are assigned to jobs. An unknown but considerable
amount a additional typing training is being conducted in the Army through other
courses (e.g., Supply) and the various educational centers. Any increase in the effective-
ness of the training would benefit the Army directly through increased typing proficiency
and possible reductions in training time.

The U.S. Army Adjutant General School, the proponent agency for typing training
programs, requested HumARO Division No. 3 to initiate research on typing training. The
objective of the research was to develop an improved training program, and the material
needed to implement that program.

The research was conducted in three phases: Sub-Unit I was designed to determine
(a) the relationship between straight-copy typing skill and production-copy typing skill,
and (b) baseline learning curves against which V. compare any modifications in the typing
training program. Sub-Unit II was designed to evaluate the effect of selected training
variables and training systems on the acquisition of straight-copy typing skill. Sub-Unit III
was designed to field test a number of alternative, revised training programs.

Data on the effectiveness of the baseline or control program were gathered at Fort
Ord, California in 1969-70, and at Fort Knox, Kentucky in 1971. All experimental
programs were field tested at Fort Ord. Since the bulk of the research was conducted atFort Ord, the detailed description that follows is largely limited to the Ford Ord setting.

This document presents the methodology and the results for all three Sub-Units.

3



Chapter 2

THE TRAINING SETTING

This chapter describes the setting in which both the control and the experimental
training programs were conducted. It includes a description of the MOS, organization for
training, the nontyping component of the training program, elements common to both
experimental and control typing programs, the evaluation of training, and the subjects.

BACKGROUND

MILITARY OCCUPATIONAL SPECIALTIES

At the present time, the Basic Army Administration Course (BAAC) at Fort Ord
trains men for the following Military Occupational Specialties (MOSs): Clerk (71B10),
Clerk-Typist (71B20-30), Personnel Specialist (71H20), and Key Punch Operator
(71U20). Tentative assignments to these MOSs are based on the student's aptitude scores
and entry-typing speed. Formal award of an MOS depends upon the student's perform-
ance in the training program.

The tentative MOS assignment usually given to a beginning typist is Clerk (71B10).
To be awarded this MOS, the student must type 20 NWPM (net words per minute)' and
pass eight tests on academic (nontyping) material.

ORGANIZATION FOR TRAINING

The Basic Army Administration Course at Fort Ord is organized into four training
committees (Groups I, II, III, and IV) and an End-of-Course (testing) committee. All
students in the Fort Ord BAAC are assigned to one of the four training committees on
the basis of their entry-typing skill. Students who have never typed before and students
who type 10 or less net words per minute (NWPM) on 5-minute trials are assigned to
Group IV for training.2 Students who are more skilled are assigned to a different group,
depending on their typing skill and tentative MOS assignment.

TRAINING DURATION AND STANDARDS

To be eligible for MOS 71B10 qualification testing by the End-of-Course committee,
a student must have passed nine criterion tests on academic material and typed a
minimum of 20 NWPM on three 5-minute trials. Both academic and typing tests are given
by the training committee.

4

I After deducting five words fcr every error.
2The criterion has recently been changed to 14 or less NWPM.
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A total of four weeks is normally allowed to meet both the academic and the typing
standards. Although students whose entry-typing test scores were at least 11 NWPM can
spend up to four weeks in Group III, many of them complete the program in less time.

Students whose entry-typing test scores were less than 11 NWPM also have only four
weeks in which to meet both academic and typing standards. A maximum of two weeks
can be spent in Group IV, the remaining time in Group HI. To move from Group IV to
Group III, the student must type 11 NWPM and pass three criterion tests on academic
material. (It is assumed that the student will pass the six remaining criterion tests and
increase his typing speed to 20 NWPM while in Group III.) Starting with the fourth day
of Group IV training, straight-copy typing tests are administered daily to measure the
student's progress. Students who do not show satisfactory progress may be dropped from
the course, and students who show exceptional progress may be advanced to Group III
before the end of the two-week period.

For research purposes, an important modification was made in the duration of
Group IV training at Fort Ord. To develop learning curves over the two-week period,
students assigned to Group IV remained with this group for a full two weeks (9 1/2 days)
regardless of their progress or lack of progress. Such an arrangement could not be made
at Fort Knox.

INSTRUCTION

ACADEMIC (CLERICAL NONTYPING) INSTRUCTION

The academic (clerical, but nontyping) component of the BAAC program at Fort
Ord is conducted by means of programmed books, commonly known as PIs. The student
reads instructions, reads a question, writes (or types) an answer, and then compares his
answer with the one given in the book. When he completes a particular PI, he takes a
criterion test to determine whether he has inastered the material. The PIs are given to the
students in a prescribed sequence and the student moves through the sequence at his own
speed.

TYPING INSTRUCTION

This section describes those ;ements of the typing instruction system that were
common to both control and experimental training programs at Fort Ord. The unique
features of the control and experimental training programs are described in the next
chapter.

Amount of Typing Practice

During TYPETRAIN I and II at Fort Ord about 56 hours were allocated to move a
man from Group IV to Group III.' Approximately 35 of these 56 hours were scheduled

3Nine days containing seven 50-minute periods and one day containing four 50-minute periods.
The remaining time (thirteen 50-minute periods) was set aside for company-controlled training.

5
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for typing instruction or practice, the remainder for PIs and administration. During this
period, the student was expected to attain a minimum straight-copy typing speed of 11
NWPM and complete a minimum of three PIs.

During TYPETRAIN III, administrative requirements imposed by Fort Ord reduced
the time allocal ed for training Group IV students to about 48 hours, while leaving the
typing and PI standards unchanged.4 The 48 hours available were distributed as follows:
typing, 32 hours; typing make-up, 2 hours; PIs, 12 hours; and administration, 2 hours.

The hours scheduled for typing instruction are an overestimat'm of the amount of
time actually spent typing. Factors such as late starting of classes, typewriter mal-
function, scoring of practice papers, and student boredom or fatigue, resulting from the
highly repetitive nature of the typing task, probably reduced actual typing time to about
20 hours.

Massed Versus Distributed Typing Practice

Since beginning typists at Fort Ord were retained in Group IV status for two weeks
regardless of their typing progress, it was possible to distribute their practice typing over
this time period. Distribution was accomplished by using nontyping classes (PIs, company
training) as buffers between typing classes. As a result, the student normally typed no
more than two consecutive 50-minute periods. Students were given a 10-minute break
every hour.

There were two exceptions to the model. First, students who were absent from
scheduled typing classes were required to type during buffer periods to make up lost
time. Second, when administrative requirements (e.g., holidays, pay day) forced the
cancellation of training, lost typing time was made up by having all students type during
buffer periods.

Facilities and Faculty

Both control and experimental training programs at Fort Ord were conducted in two
classrooms; each was equipped with about 40 typewriters.' With only a few exceptions,
typing was done on B.C. Allen manual typewriters.' The control training program and all
but three of the experimental training programs (Kee, Model 1025; Kee, Model 44; and
Mind) were conducted on open keyboards.

At Fort Ord, there was one NCO instructor in each classroom. He was occasionally
aided by an assistant instructor; however, two instructors seldom were present at the
same time. These instructors, assigned by the BAAC, had full responsibility for the
conduct of the control (baseline) training programs and for all but one of the experi-
mental training programs tested in Sub-Unit II (portions of the experimental Kee program

6

4Fiftyone 50-minute periods and ten 30-minute periods. The change was prompted by the need
to shift company-controlled Saturday morning classes to weekdays and to allow more time for the noon
meal.

'One exception should be noted. The experh.tental Kee program required the use of expensive
electronic equipment. This program was conducted in a small room adjacent to one of the large
classrooms.

'Commercial designations are used only for precisi in in describing the experiment. Their use does
not constitute endorsement by the Army or by the Human Resources Research Organization.



were supervised by TYPETRAIN personnel). All experimental programs conducted in
Sub-Unit III were under the direct supervision of two enlisted men of the U.S. Army
Training Center Human Research Unit assigned to 'iork Unit TYPETRAIN.

EVALUATION OF TRAINING

Student achievement in both control and experimental training programs was
measured by both school and HumRRO testing procedures.

SCHOOL TESTING PROCEDURES

Prior to the beginning of the research, the progress of Group IV students at Fort
Ord was periodically measured by requiring students to take three five-minute, straight-copy" tests. Scores on these tests were recorded and used as a basis for advancing the
student to Group III. After the research had begun, these tests were discontinued and the
HumRRO test scores were recorded by the faculty.

Although the emphasis in Group III is on academic instruction, students are required
to do some typing and are tested daily to measure their progress. Once the student has
passed the nine criterion tests on PI (academic) material and has typed 20 NWPM on
three five-minute, straight-copy trials, he is assigned to the End-of-Course committee for
his 71B10 MOS qualification tests. (Students who do not meet these standards are
dropped from the course.) The end-of-course typing standard remains 20 NWPM, but the
copy is considerably more difficult than the copy used by the Group III committee for
training or testing.a The academic component consists of tests on eight of the nine
academic subjects covered in Groups III and IV.9

HumRRO TESTING PROCEDURE

To measure the student's progress in the acquisition of straight-copy typing skill,three five-minute tests were administered to students at entry and after every four hours
of practice thereafter (Table 1). At each test session, the three trials were administered
under three conditionsone in which the student was to emphasize speed, one in whichhe was to emphasize accuracy, and one in which he was to strive for both speed andaccuracy.

The copy used for these tests was commercially prepared' ° and was more difficult
(average SI of 1.51) than the copy used during practice typing. Different copy was usedfor each trial.

'I.e., typing line for line and word for word.
90ne measure of copy difficulty is its "syllabic intensity (SI)," i.e., the average number of

syllables per word. Copy with an SI of 1.00 is considered very easy, copy with an SI of 1.65 very hard.The SI of both practice and test copy used in Groups III and IV is 1.31, while that of the test copy
used by the End-of-Course committee is 1.63 and 1.82. The copy used to retest students who fail thefirst two trials has an SI of 1.23 and 1.36.

9Map reading is not included on the End-of-Course tests.
I °Golden Gate Publishing Company, Inc., San Jose, California.
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Table 1

Basic Schedule for Typing Practice and Tests

Minutes
Allocated Activity

Cumulative Hours
After Test

50 Orientation
30 Entry Tests

200 Practice
30 +5 Tests

200 Practice
30 +10 Tests

200 Practice
30 +15 Tests

200 Practice
30 +20 Tests

200 Practice
30 +25 Tests

200 Practice
30 +30 Tests

200 Practice
30 +35 Tests

200 Practice
30 +40 Tests

9

17

24

32

Two scores were derived from each of these trialsa speed score (the number of
words typed per minute) and an accuracy score (the number of errors made per five
minutes). Test papers were scored by the staff of TYPETRAIN.

To obtain a meaningful baseline (entry) typing score, all students were given a
one-hour orientation on how to use the typewriter before taking the three entry timed
writing trials. This one-hour class was given either by the instructor or by means of an
audio tape and programmed book prepared by the TYPETRAIN staff (the programmed
book can be used without the supplementary audio tape). The class included instruction
and practice on setting the paper guide, line space lever, and left and right margin stops;
inserting and removing paper from the typewriter; using the carriage return lever; and
typing upper and lower case letters, numbers, and symbols. Students were urged, but not
required, to use proper typing form (i.e., keep their eyes on the copy and use the correct
fingers to strike the keys).

SUBJECTS

The subjects for the control and experimental programs were Group IV students
who typed 15 or less gross words per minute (GWPM) on the third trial of the HumRRO
test (given after a one-hour orientation on the use of the typewriter). For purposes of
analysis, these students were classified into three groups on the basis of their entry-test
typing score: slow-1.0 to 5.0 GWPM; intermediate-5J to 10.0 GWPM; fast-10.1 to
15.0 GWPM. The fast group is underrepresented in this sample because the more accurate
students among this group were assigned to Group III for traininr.



The only aptitude prerequisite for assignment to the BAAC is a minimum score of
100 on the Clerical Aptitude Area of the Armed Forces Qualification Test (AFQT).' ' (A
few subjects had CL scores under 100.) Several aptitude scores and related measures
AFQT, VE, AR, GT, ACS, and years of civilian schooling completedwere obtained for
each of the subjects. However, entry-test typing score was used as the basis for classifica-
tion of the subjects into groups because it is the best predictor of subsequent typing
performance. The correlation between GWPM at +40 and four possible predictors are as
follows: AFQT .26, GT .27, CL .28, and GWPM at entry, .69.

Personal and military demands frequently resulted in students being absent from
class. As much as possible, all lost typing time was made up by having the students type
during periods set aside for academic instruction) 2 Since Fort Ord students were only
available for a 9 1/2-day period, students who had excessive absences were not always
able to make up lost typing time. As a consequence, the number of students available for
the +25 through the +40 tests was frequently less than the number of students tested
earlier in the program. (See Appendix A.)

"TheThe AFQT is designed to measure overall aptitude for military training. It consists of four
subtestsverbal expression, arithmetic reasoning, pattern analysis, and use of tools. The VE (Verbal
Expression) test involves selecting the correct synonym for the underlined word in a series of short
sentences. The AR (Arithmetic Reasoning) test requires solving some arithmetic problems. Tie ACS
(Army Clerical Speed) test requires the examinee to determine whether pairs of twodigit nun hers are
different or identical and to use a key to identify the correct code numbers associated with e series of
words. The GT (General Technical) Aptitude Area score is the mean of the VE and AR scores; the CL
(Clerical) Aptitude Area score is the mean of the VE and ACS scores.

I 2Since it was not possible to make up classes conducted by means of video tapes, students who
missed any of these classes were dropped from the study.
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Chapter 3

THE TRAINING SYSTEMS

This chapter describes the control and experimental training systems that were
studied in TYPETRAIN I, II, and III, and presents data on their effectiveness.

CONTROL (AUDIO, FREE-PACE) SYSTEM

The Army Subject Schedule (D specifies the training system to be used to train
Group IV (beginning) typists. The components of this system are a programmed book
designed to familiarize the student with the basic parts of the typewriter; an introductory
taped lesson designed to teach the student how to insert and align paper in the
typewriter and how to set margin stops; and 15 audio-taped lessons designed to teach the
student how to use the keyboard.

Each of the lessons covers certain keys and incorporates some simple words that can
be formed from these keys. Not until the 15th lesson has the student covered all the
keys on the keyboard. Each taped lesson has an accompanying booklet that includes the
copy presented on the tape as well as some supplementary exercises involving the use of
the same keys covered on the tape.'

The tapes are played from a tape player located in the front of the classroom, and
the students type in unison while simultaneously listening to the tape and following the
copy in the booklet. Each tape runs approximately 15 to 20 minutes, and normally one
tape is scheduled for each 50-minute period. The student spends the remainder of each
period "free typing" the supplementary exercises in the lesson booklet. (When free
typing, the student types at his own speed; when typing in response to the audio tapes,
he is typing to dictation.)

Data on the control training system were gathered at Fort Ord in 1969-70 and at
Fort Knox in 1971. In addition to differences in time and geographic location, and
possibly student body and faculty, there were differences between the Fort Ord and Fort
Knox research settings. At Fort Ord, the 16 taped lessons were distributed over a five-day
period, the intervening time being devoted to nontyping instruction; at Fort Knox, these
lessons were massed into a 2 1/2-day period. At Fort Ord, it was possible to study the
students' progress over a two-week period;2 at Fort Knox, student progress could be
studied for only 2 1/2 days, because, after this time, most students were assigned to
Group III training. At Fort Ord, students typed on old R.C. Allen typewriters; at Fort
Knox, they used new Remington typewriters.

A total of 222 students were studied in the Army Subject Schedule specified
program-166 at Fort Ord and 56 at Fort Knox. On the basis of their entry typing test
scores, these students were classified as follows:

Ford Ord Fort Knox
Slow typists 4 0
Intermediate typists 99 44
Fast typists 63 12

I Forty-one additional lessons in booklet (but not audio tape) form are available but are normally
not used for Group IV typists.

2 Fort Ord subjects spent the remainder of the two-week period free typing.



Figures 1 and 2 compare the results obtained at Fort Knox and Fort Ord? Sincenone of the subjects at Fort Knox typed between 1.0 and 5.0 GWPM at entry, directcomparisons can only be made for the intermediate and fat groups. Comparisons weremade by fitting straight lines to the plots of gross words per minute by time and to theplots of errors per five minutes by time from entry through +20, the period for which wehave comparable data. The slope of these lines constitutes an estimate of change over 17hours. In the case of words per minute, the greater the slope, the faster the typing speed.In the case of errors per five minutes, the greater the slope, the larger the number of
errors. Analysis of variance was then used to determine whether the difference betweenthe slopes was statistically significant; a separate analysis was performed for each subject
group (fast and intermediate typists).

The results of the analysis indicate that the Fort Knox program is significantlybetter than the Fort Ord program in increasing the speed of intermediate and fast typists,and that the two programs do not significantly differ in the incidence of errors (seeAppendix B). While the speed differences are statistically significant, they are too smallto be of any practical value. The greater effectiveness of the Fort Knox program may bedue to the fact that all their training was concentrated in a three-day period. Over anextended period of time, the Fort Ord and Fort Knox learning curves probably would be
even more similar than our data indicate; when the Fort Knox lines are compared with
the Fort Ord lines through +35, the Fort Knox advantage disappears.

In subsequent analysis, Fort Ord's data will be considered the baseline against whichall comparisons will be made. Using data from Fort Ord has certain advantages: (a) Both
experimental and control training programs will have been conducted at the same trainingcenter; (b) the data are more complete, extending as far as +35.4 The Fort Ord and Fort
Knox programs were roughly equal in their effectiveness.

The subsequent comparison of experimental programs with the baseline programfollowed the procedure described earlier. Straight lines were fitted to the plots of grosswords per minute by time and to the plots of errors per five minutes by time, for eachtraining program within each group (fast, intermediate, and slow). The slopes of theresulting lines are shown in Appendix C. An analysis of variance was then performed for
each group separately, in order to determine whether the slopes were essentially the samefor all training programs. The hypothesis that the slopes were the same was rejected atthe .05 level of significance in all three groups. Pair comparisons using she student's t
distribution were then made of the nine estimated slopes within each group (AppendixD). The comparisons of each experimental program with the baseline program arepresented in the next section.

EXPERIMENTAL TRAINING SYSTEMS

The control (baseline) training system was compared with the eight experimental
training systems conducted at Fort Ord. Each system will be described and then its
effectiveness compared with the control system conducted at Fort Ord.

3The scores shown are from the third trial at each test session (time interval) when the subjects
were instructed to strive for both speed and accuracy. The third trial was not necessarily the stildent's
"best" trial. See Appendix A for corresponding tables.

4Because Fort Ord data at +40 were incomplete, this period has been eliminated.
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Errors per Five Minutes Typed at Various Time Intervals in
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MIND (AUDIO) SYSTEM

The Mind system' is a self-paced, audio-tape system that can be used with any
typewriter. The special equipment involved consists of the text Power Typing (2), 27
audio-tape cassettes (each containing a lesson), a cassette tape player, and an earphone
attachment that allows students in a group setting to work without disturbing each other.
Twelve sets of this equipment were available for research purposes.

The first seven lessons are designed to teach the alphabet keys or the keyboard.
During these lessons, the student watches a diagram of the keyboard and strikes keys as
dictated on the audio tape. Home row keys are taught first, followed by selected other
keys. By lesson eight, the student is using all his fingers and is typing words and
sentences.

Starting with lesson eight, copy is presented in the text and on the tape and the
student gets his copy by reading and listening. The copy used during these lessons is
relatively difficult straight-copy material, periodically interspersed with number and
symbol exercises.

Although the audio tapes contain the same copy as the text, the rate of dictation on
the tapes ranges from four to six WPM on the first tape to 50 to 55 WPM on the last
tape. In addition, there is a tape that emits a tone at various rates of speed instead of
dictating copy. This frees the student from dependence on the text and allows him to
type any copy he chooses, while still being paced by the audio tape.

Each lesson in the Mind system runs approximately 35 minutes. Students were
allowed to repeat part or all of any lesson or move on to a new lesson depending on
their judgment of their progress. Students trained on the Mind system spent all of the
two week period working on the Mind equipment.

Forty-nine students were enrolled in the Mind program. On the basis of their
entry-typing test scores, 21 were classified as slow, 22 as intermediate, and 6 as fast
typists.

Figures :4 and 4 compare the baseline (Audio 16, Free-Pace) program with the Mind
program. A statistical comparison of the slopes of the gross words per minute on time
regression lines indicates that the Mind program is significantly superior to the baseline
program for slow and intermediate typists, and that the two programs are equally
effective for fast typists.

KEE (VISUAL-CUE, FREE-PACE) SYSTEM: MODEL 1025

The Kee system6 is a self-paced, visual display system. There are two versions of the
Kee system, the Model 1025 and the more advanced Model 44. The equipment in the
Model 1025 system consists of the Model 1025 console, 20 punched tapes, and the text,
Skill Typewriting(3). The components of the console are a blank-key typewriter,/ a visual
display panel showing a typewriter keyboard with a light for each key and the space bar,
a punch tape reader, an error counter, and two error indicatorsone audio and the other
visual. Four sets of this equipment were made available for research purposes.

5 Mind, Inc., 153 Harvard Avenue, Stamford, Connecticut 06902.
6Kee, Inc., 1911 Jefferson Davis Highway, Arlington, Va. 22202. Note: Subsequent to the

research, Kee, Inc. has made extensive changes in their training program. This involved completely
redesigning (physically and functionally) the hardware, utilizing software developed by the Gregg
Division of McGraw-Hill, and incorporating remedial and power drills developed at Syracuse University.
The revised program is being tested at seven different educational institutions.

1 For testing purposes, students typed on standard, manual typewriters.
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The pattern of punches in the Kee Model 1025 tape conforms to the copy in the
typing text. (Each tape contains between 20 and 30 lines of copy.) As the punched tape
moves through the punch tape reader, it activates a light on the visual display panel that
shows the student which key to strike. When the light is on, the student can see the
key's identification (letter, symbol, or number); when the light is off, the key's identifica-
tion is not visible. If he strikes the correct key, the punched tape advances one position
and activate. the next light on the visual-display panel telling the student which key to
strike next. If he strikes an incorrect key, the error indicator, by means of a light or a
buzzer, tells the student that he has made an error, and the error is recorded on the error
counter. The student then turns off the error indicator and tries again. When he strikes
the correct key, the punched tape advances one position and activates the next light on
the visual display panel telling the student which key to strike next. A special indicator
on the display panel tells the student when to return the carriage.

The display panel and the error indicators and counter can be deactivated by
pushing a switch. The typewriter then operates as a manual typewriter.

The copy in the typing text, Shill Typewriting, consists of 333 exercises ranging
from six-word, straight-copy sentences that use only the letters that can be stroked with
two fingers on each hand, to multiparagraph straight-copy and production-copy materials,
requiring the use of all the fingers on both hands as well as all the keys. When new keys
are being taught, the text includes a fingering diagram as well as the copy. Thus the
student can refer to the fingering diagram (or to the visual display panel) to assist him in
locating the key on the keyboard.

The Model 1025 system progrim was conducted in a small room with one member
of the TYPETRAIN staff acting as the instructor. It should be noted that the instructor/
student ratio was one to fourfar smaller than that attained for any other training
system.

Following is the basic procedure used to train students in the Model 1025 system.
The instructor explained and demonstrated the procedure for typing the home row keys.
Students first rehearsed the striking motion without actually touching the keys and then
typed three repetitions of the home row keys on the activated console, referring to the
visual display panel or to the keyboard diagram in their text as a guide.

The instructor then explained and demonstrated typing certain other keys on the
keyboard. Students rehearsed the striking motion. activated their console for practice
typing, and typed the appropriate six to nine one-line practice exercises in the text,
referring to either the text or the visual display panel as a guide.

When all the students had completed the practice exercises, the consoles were
deactivated and students were given accuracy/speed/accuracy (ASA) drills. The instructor
selected one of the practice exercises already typed and directed the students to type it
as many times as they could in one minute, emphasizing accuracy. He then repeated the
operation seven or eight times, this time directing the students to emphasize speed.
Finally, the exercise was repeated, again emphasizing accuracy.

The instructor then explained and demonstrated typing certain other keys, and the
whole sequence was repeated againrehears^! practice typing on the activated console,
and ASA drill on the deactivated console.

After the students had been taught all the keys on the keyboard, the explanation-
demonstration phase was discontinued, but students continued to practice on the acti-
vated console and take ASA drills on the deactivated console. While the copy for the first
few ASA drills was the same for all students, the copy for the later ASA drills was
different for each student and depended upon the progress he had made in the typing
text.

Students spent approximately one week working on the Model 1025 and one week
in a large classroom free typing on manual typewriters.
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Thirty-one students were enrolled in the Kee: Model 1025 typing program; nine
were classified as slow, 14 as intermediate, and eight as fast on the basis of their
entry-typing test score.

Figures 5 and 6 compare the effectiveness of the baseline program and the Kee:
Model 1025 program. A comparison of the slope of the gross-words-per-minute regression
lines indicates that the Kee: Model 1025 program is superior for slow typists; the two
programs are equally effective for intermediate typists; and the Audio 16, Free-Pace
program is superior for fast typists.

KEE SYSTEM: MODEL 44

An effort also was made to evaluate a more advanced training system developed by
Kee consisting of the Model 44 console, 20 punched tapes, and a revised typing text. The
Model 44 console is similar to the Model 1025 in that both have a punch tape reader, an
error counter, a visual error indicator, and a visual display panel. It differs from the
Model 1025, however, in a number of important respects. First, instead of a complete
typewriter, the Model 44 has a "keyboard unit." with a keyboard similar to that on a
teletypewriter, so the student does not need to insert or straighten paper, set margins, or
return the carriage. Second, the keyboard is somewhat different from that on a type-
writer; there are no capital letters and no separate bank of number and symboi keys, and
numbers and symbols occupy the positions normally held by capital letters on a
typewriter.' Third, keys on the keyboard unit are color coded according to the finger
used to strike them.

While the copy in the typing text used in the Model 44 system is essentially the
same as the copy used in the Model 1025 system, the specificity of the instructions and
the training procedure are different. The Model 44 text is designed for self-instruction,
with minimal intervention by the instructor. In Phase I, the student types from copy
(cues) presented on the visual display panel, without referring to the typing text; each
tape is typed three times. In Phase II, the student types the same copy, this time from
his typing text. The visual display panel is activated during this phase, but the student is
directed to use the typing text rather than the visual display panel as his primary guide.
Each tape is typed twice. This two-stage procedure is followed for each tape in
succession.

Because only one Model 44 console was available, only three students were trained
in the Model 44 system; one was classified as a slow typist, and two were classified as
intermediate typists. They spent approximately one week working on the Model 44. The
balance of the time was spent free typing on standard typewriters.

Figures 7 and 8 compare the effectiveness of the baseline program and the Kee:
Model 44 program. A comparison of the slc pes of the gross words-per-minute regression
lines indicates that the Kee: Model 44 program is superior to the baseline program for
intermediate students, but not for slow students. Because of the extremely small Ns
involved, these results are only suggestive.

WEST (AUDIO 6, FORCED-PACE) SYSTEM

As originally planned, TYPETRAIN HI was to be a field test of a complete training
system that incorporated the more promising findings from TYPETRAIN II. In December

'Even though there are no capital letters in the keyboard unit, there is a shift key which can be
depressed when the copy calls for a capital letter.
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1970, prior to the analysis of the results of TYPETRAIN II, the Educational Advisor atthe Adjutant General School requested that TYPETRAIN III be devoted to a field test ofthe training system advocated by Dr. Leonard West.
The West system, as described in Acquisition of Typewriting Skills (4), is essentiallya set of training principles rather than a complete package of training materials. It wasrecognized by both the advisor and the TYPETRAIN staff that these principles wouldhave to be translated into training materials and procedures and that both materials andprocedures would have to be appropriate for the unique problems encountered in anArmy training center.
Although the West system does not specify an initial orientation to the typewriter,the one-hour orientation (Basic Operations) was given to all students in order to ensurethat they had some familiarity with the typewriter before taking the entry-typing test.West identifies three phases in learning how to type, and indicates a trainingprocedure appropriate for each phase: a brief non-associative key-stroking phase, a longerassociative key-stroking phase, and an extended skill-building phase.
In the non-associative key-stroking phase, the emphasis is on flaying the studentacquire the correct, ballistic type, key-stroking motion. West states that in this phase thestudent should type in response to the instructor's dictation, and that the instructorshould specify the finger to be used rather than the key to be struck" For example, theinstructor would first indicate that the students are to only use the index finger of eachhand to hit their home row keys and would then dictate as follows: "left right space leftright space left right space." The student would type "fj fj fj" in response to theinstructor's dictation.
In the associative key-stroking phase, the emphasis is on having the student learn thecorrect fingering for striking every letter key on the keyboard. West specifies that duringthis phase the student first types in response to the instructor's description of how tostrike a key, then types the same copy in response to V .e instructor's stroke-by-strokedictation, and finally free types the same copy (i.e., types the copy to his own dictation).buring this phase, the copy consists of meaningful words arranged into short sentences.After completing the class on Basic Operations, students began the non-associativeand associative key-stroking phases of the training. These two phases, taught by means ofsix 50-minute audio tapes, are henceforth referred to as Key Drills. Each Key Drillconsisted of approximately five minutes of non-associative material and 45 minutes ofassociative material.

The non-associative material consisted of four to eight home row letters andsymbols. The associative material consisted of select letters and symbols from throughoutthe keyboard. The keys included in each Key Drill are shown in Table 2.
Table 2

Letters and Symbols Covered in Six Key Drills

Key Oral I NonAssociatiye 1 Associative

1 a s d f j k l ; a m p s .
2 fjsl eflor,
3 asdfjkl; bghuy.
4 a ; f j c d j k ;
5 a s d f j k l ; i n q t :
6 d k s l v w x z ?

9While West does not specify which keys are to be used during this phase, his examples are limitedto fingers striking home row keys.
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Two training aids were given to the students during the Key Drill phases: (a) a sheet
containing the words covered in the associative portion of the Key Drill' ° to ensure that
there was no ambiguity as to what keys were being covered, and (b) a life-size mock-up
of the typewriter keyboard, to be used when following the description of key stroking in
the associative portion of the Key Drill.' '

The third phase in the West system consists of skill building. During this phase, the
emphasis is on building up speed. West indicates that this can be accomplished by having
the student set realistic speed goals for himself and then strive to reach these goals by
free typing. Realizing that increased speed results in increased errors, West indicates that
after a student attains an appreciable gain in speed, he should reduce his errors by typing
at a somewhat slower speed. When the errors have been reduced, the cycle is repeated,
and the student again tries to build up his speed.

West states that a realistic speed goal is an increase of between two and four words
per minute and that a reasonable error goal is a maximum of two errors per minute. He
also states that while early skill-building practice trials can be one minute in duration, the
student should be moved rapidly to practice trials that equal test trials in duration. The
copy should be of normal difficulty and the student should be allowed to repeat copy on
successive practice trials until he reaches his goal.

After completing the six Key Drills, the students began the skill-building phase,
implemented as follows:

(1) A special Progress Booklet was prepared and given to each student
(Appendix E). This booklet organized skill building into a series of steps.' 2 Each step
specified the copy in Sustained Timed Writing (5) that the student was to type; the
general goal (increase or reduce speed); the specific goal (minimum words or maximum
errors); and the next step when the goal was attained. Each step provided space for the
student to record the word count and error count he made on each trial.

(2) All typing was done in 5-minute trials, thus matching the duration of test
trials in Sub-Units I and II.

(3) Timing for all practice trials was accomplished by preparing and playing a
special timing tape during all skill-building periods. The narration on the tape was as
follows: "Get ready" (five seconds of silence); "start" (five minutes of silence); "stop"
(100 seconds of silencr): "get ready" ..The 100-second pause was provided to give the
students time to count their words or errors, and record their count in their Progress
Booklet.

(4) All typing was done from copy in Sustained Timed Writing. While this
copy is somewhat easier than that in the test booklets (average syllabic intensity of 1.32
versus 1.51), the text was available and thus required no extra expenditure of funds.

(5) Speed goals were set in 10-word intervals, two words per minute (e.g., the
speed goal for Step 5 was 30 words, the goal for Step 6 40 words).

1°The Key Drill Sentences were:
1. Pass Sam a map.
2. Some rolls are free.
3. Buy her grey rugs.
4. Jack job cool had kids; Jack had cool kids;
5. One fish queen thin quit: One thin queen quit:
6. Was vex six wave lazy? Was wave six lazy?

"In accordance with Dr. West's recommendation, typewriter
phases of the training program.

I 2
A special 5-minute crial was administered to all students at the

determine on which step the student would start. From then on, the
the "Progress Booklet."
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(6) Students reduced their speed and strove for accuracy after they hadincreased their speed 20 to 30 words over their previous accuracy trial.
(7) Accuracy goals were set at 10 errors per trial (two errors per minute).(8) The particular selection the students were to type was specified, and thestudent took repeated trials on the same selection until he reached his speed or accuracygoal.
(9) Students were taught how to use word-counting scales to count the numberof words typed by having them read and complete a special one-page Word CountingExercise (see Appendix F), and how to identify and count typing errors by having themread and complete a two-page Error Counting Exercise (see Appendix G).The sequence of events for the skill-building phase was as follows: Students werefirst given a brief orientation on the purpose and conduct of skill building. Second, theywere given the Word Counting Exercise, and each man's performance was critiqued bythe instructor. Then they were given the Error Counting Exercise, and their performancecritiqued. Fourth, students took a 5-minute entry trial from copy in Sustained TimeWriting and counted the words that they had typed. The instructor then told them onwhich step in the Progress Booklet to record their first word count (see Appendix H),and examined each student's booklet to ensure that he had recorded his first word countin the proper place, had turned to the correct page in Sustained Timed Writing for hisnext practice trial, and knew his next goal.

Students spent the remainder of the time in the West training program typing inresponse to the 5-minute timing tape. Periodically, the instructor examined each student'sProgress Booklet to ensure that word count and error count were being properlyrecorded. During most periods, the instructor also spent two to five minutes informingthe students about typing practices or reminding them of previously learned, but for-gotten, practices (e.g., spacing after pu- duation).
Although typing during the basic-operations and key-drill phases was primarilygroup-paced, typing during the skill-building phase was self-paced. At any point in time(beyond the entry trial) students differed widely in the step they were on, the copy theywere typing. and their goal. It should be noted that a student's movement from phase tophase was a function of time spent in the classroom rather than of demonstrated masteryof the material.
The West system does not provide clear guidance on the massing or distribution oftyping practice. It was decided that students would not be required to type for morethan two consecutive hours. This distribution of typing practice was attained by usingnontyping classes as a buffer. Most of these nontyping buffer classes were spent onprogrammed instruction' 3 (Appendix I).

The West training system was field tested in two separate classrooms. The instructorcomplement in each classroom normally consisted of an NCO assigned by the Basic ArmyAdministration Course and a specialist from the TYPETRAIN staff. Although the intentwas to have the specialist act as an advisor to the NCO, in most cases the specialistconducted the training.
A distinction can be made between the instructor's administrative and his teachingresponsibilities. The major administrative responsibilities of the instructor are to checkattendance, maintain order in the classroom, distribute supplies (books, paper, ribbons),and correct minor malfunctions in the typewriters. The general teaching responsibilities ofthe instructor are to give the students a brief orientation prior to the start of each phaseof the training program and to motivate the students to persist in a task which is highly

I 3Students who were absent from scheduled typing classes typed during programmed instructionperiods in order to make up lost time.
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repetitive. The specific teaching responsibilities are a function of the particular phase of
the training program.

As has been noted earlier, the bulk of the instruction during the basic-operations
and key-drill phases is given by means of audio tape or of audio tape in conjunction with
a programmed book; the instructor's main role is to observe and critique the student's
form (posture, fingering, etc.) and product (script).

The early stage of skill building is somewhat different. The student must be taught
how to count the words typed, how to identify and count errors, and how to progress
through the skill building phase. While detailed instructions are provided in the Word
Counting Exercise, the Error Counting Exercise, and the Progress Booklet, the instructor
is required to examine each student's Exercises and Booklet to ensure that he he'
mastered the correct procedures. For this monitoring and critiquing activity, it is
desirable to have two instructors present.

During the later stages of skill building, the instructor's role is again limited to
monitoring and critiquing the student's form (posture, fingering, etc.) and product
(typescript and Progress Booklet).

One hundred and fifty-six students were enrolled in the West program. On the basis
of their entry-typing test scores, 11 of the students were classified as slow, 104 as
intermediate, and 41 us fast.

Figures 9 and 10 compare the effectiveness of the West program and the baseline
program. An examination of the slopes of the gross-words-per-minute regression lines
indicates that the West program is superior to the baseline program for intermediate and
fast students and that the two programs are equally effective for slow students.

FREE-PACE, FORCED-PACE SYSTEM

During the conduct of the field tryout of the West training system, two areas of
possible improvement became apparentthe Key Drills and the speed and accuracy goals
during skill building. Revisions were made in these two components, and four successive
classes were field tested on the revised training system.

Observation of student performance during Key Drills revealed that although some
of them were irritated by the detailed description of finger- stroking motions and the slow
pace of the dictation, others were not bothered at all. In order to test the hypothesis
that the less able students needed the detailed instruction and the slow pace of the taped
material while the more able students could dispense with this phase, the Key Drill tapes
were replaced by four printed Key Exercises (Appendix J)Keys in Patterned Order,
One-Syllable Words, Two-Syllable Words, and Three- and Four-Syllable Words.' 4 The
students free-typed for four hours on these exercises, one hour on each exercise. The
student received no instruction from the Key Exercises, merely graded copy to type.

If the printed Key Exercises prove to be as effective as the taped Key Drills, the
Key Exercises would be the preferred media because of their lower cost and greater
versatility. Since the number of classrooms is limited, the use of a sound ',ape compels
group-paced instruction; the use of printed material, on the other hand, permits self-
paced instruction.

The important differences between the taped Key Drills and printed Key Exercises
are given in Table 3.

Observation of student performance during skill building revealed that speed goals
were relatively difficult to attain while accuracy goals were relatively easy to attain. This

1 4 The words were those most commonly used as reported by Edward I. Thorndike, and Irving
Lorge in The Teacher's Word Book of 30,000 Words, 6.
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Gross Words per Minute Typed at Various Time
Intervals in Baseline and West Typing
Programs, by GWPM Typed at Entry

22

20

18

16

14

12

10

8

6

4

2

Fast

Baseline (Fort Ord: Audio 16, Free Pace)

".. West: Audio 6, Forced Pace

,///

./4. "ft ...40 'II

A**-

..
/A.e.

re
//

a,
Intermediate

Slow

/

1 I 1 1 1

Entry 5 10 15 20

......
..- -- -- fl). 0

I I 1 I
25 30 35 40

Time Intervals (Hours

Figure 9

27

I



Errors per Five Minutes Typed at Various Time
Intervals in Baseline and West Typing
Programs, by GWPM Typed at Entry
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Table 3

Differences Between Taped Key Drills and
Printed Key Exercises

Materials

Variables

Correct fingering
Range of copy
Volume of copy
Source of copy
Control of pace

Taped
Key Drills

Explained
Narrow
Light
Sound tape
Narrator

Printed
Key Exercises

Not explained
Wide
Heavy
Printed page
Student

was evident from the fact that some students required as many as 25 trials on the same
page of copy to reach a speed goal, but required only two or three trials on a page of
copy to reach an accuracy goal. The difficulty of attaining speed goals not only
frustrated the student but also resulted in his spending an excessive and irritating amount
of time on the same copy. The fact that accuracy goals were so easily attained suggested
that the standards were too low.

The Progress Booklet was revised to eliminate these two problems (see Appendix K).
In order to lessen student frustration and increase the variety of copy typed, speed goals
were changed from 10-word increments to five-word increments; in order to give greater
emphasis to accuracy, accuracy goals were changed from a maximum of 10 errors per
5-minute trial to a maximum of five errors.

One hundred and five students were enrolled in the Free-Pace, Forced-Pace
programeight slow typists, 73 intermediate typists, and 24 fast typists.

Figures 11 and 12 compare the effectiveness of the baseline program and the
Free-Pace, Forced-Pace program. Although little instruction is given on correct fingering,
an examination of the slopes of the gross- words-per - minute regression lines indicates that
all students do better in the Free-Pace, Forced-Pace program than in the baseline
program.

Two factors may have contributed to the rapid rise in typing speed in the Free-Pace,
Forced-Pace program. First, starting with the second practice hour, students were given
meaningfil words to type (one-syllable words); only one hour was devoted to typing
letters in patterned order. Second, the absence of extensive instruction on correct
fingering may have encouraged students to develop their own typing form without regard
to correct typing form.' $ (When typing form is emphasized, beginning typists are slowed
down by their desire to follow that form.) Although the suspected failure to adhere to
form results in increased speed over the two-week period, students who fail to follow
proper form may find it difficult to reach speeds of 30 to 40 words per minute. Our
data, limited to a two-week period (32 hours), do not shed light on this hypothesis.

VIDEO 12, FREE-PACE SYSTEM

The Video 12, Free-Pace system consisted of 12 video tapes, each lasting between
35 and 40 minutes. The tapes were part of a 20-tape series developed by the U.S. Army

's All students were taught correct fingering in the Basic Operations class given prior to the Entry
test. During all Key Exercises, students could refer to their keyboard mock-up when in doubt about
correct fingering.
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Gross Words per Minute Typed at Various Time
Intervals in Baseline and Free-Pace, Forced-Pace
Typing Programs, by GWPM Typed at Entry
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Errors per Five Minutes Typed at Various Time
Intervals in Baseline and Free-Pace, Forced-Pace
Typing Programs, GWPM Typed at Entry
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Southeastern Signal School to teach radio-teletypewriter operators. The key-board on a
radio-teletypewriter differs from a conventional typewriter keyboard in two important
respects: there is no separate row of keys for symbols and numbers, and all letters are
upper case.

The 12 tapes in effect constitute six pairs, the material covered in the two tapes
comprising a pair being substantially the same. Each tape covers certain keys and some
simple words and sentences that can be formed from the selected letters. The student
does not cover all the letter keys on the keyboard until the 12th tape. (See Appendix L
for a list of video tapes.)

The material was transmitted from a central studio and received in the classroom on
eight TV receivers. The student typed while watching the picture and listening to the
narration. Instruction during the TV phase was group paced and the students tried to
type in unison as key strokes were simL eously shown on the screen and dictated by
the narrator. For the remainder of their .ime in Group IV, students free typed from
instructor-specified copy in Sustained Timed Writing (5).

Fifty-one students were enrolled in the Video 12, Free-Pace program. Based upon
their entry-typing test scores, three were classified as slow, 40 as intermediate, and eight
as fast.

Figures 13 and 14 compare the effectiveness of the Video 12, Free-Pace program
and the baseline program. A comparison of the slopes of the GWPM regression lines
indicates that the two programs are not significantly different from one another.

VIDEO 12, FORCED-PACE SYSTEM

The Video 12, Forced-Paced system differed from the Video 12, Free-Pace system
only in that once the video-tape portion had been completed, the student spent the
remainder of his time forced-pace typing, using the skill-building procedures and materials
developed for the Free-Pace, Forced-Pace system.

Fifty-seven students were enrolled in the Video 12, Forced-Pace program; six were
classified as slow, 37 as intermediate, and 14 as fast.

Figures 15 and 16 compare the effectiveness of the baseline program and the Video
12, Forced-Pace program. An analysis of the slopes of GWPM regression lines indicates
that the Video 12, Forced-Pace program is significantly superior for intermediate and fast
el.:tents, but is no better than the baseline program for slow students.

VIDEO 6, FORCED-PACE SYSTEM

The Video 6, Forced-Pace system differed from the Video 12, Forced-Pace system in
that it used only one of the two tapes in each of the six pairs. The time saved was used
for forced typing from Sustained Timed Writing, () using the materials and procedures
first used in the Free-Pace, Forced-Pace system.

The decision to evaluate a six-tape system was prompted by the fact that a
video-tape system is rigid in that it is difficult to resededule video tapes for students who
have been absent from class; therefore, the fewer vireo tapes used, the better. Because
the Video 12, Forced-Pace program was more effective than the Video 12, Free-Pace
program for both intermediate and fast students (see Appendix M), it was decided to use
the six-tape system in conjunction with forced pace rather than free pace.

Forty-nine students were enrolled in the Video 6, Forced-Pace program; 4 were slow
typists, 31 intermediate typists, and 14 fast typists.
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Gross Words per Minute Typed at Various Time
Intervals in Baseline and Video 12, Free-Pace Typing
Programs, by GWPM Typed at Entry
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Errors per Five Minutes Typed at Various Time
Intervals in Baseline and Video 12, Free-Pace Typing
Programs, by GWPM Typed at Entry
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Gross Words per Minute Typed at Various Time
Intervals in Baseline and Video 12, Forced-Pace Typing
Programs, by GWPM Typed at Entry
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Errors per Five Minutes Typed at Various Time
Intervals in Baseline and Video 12, Forced-Pace Typing
Programs, by GWPM Typed at Entry
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Figures 17 and 18 compare the effectiveness of the baseline program and the Video
6, Forced-Pace program. An examination of the slopes of the GWPM regression lines
indicate the the Video 6, Forced-Pace program is significantly superior for intermediate
and fast students, but is no better than the baseline program for slow students.

COMPARISON OF ALTERNATIVE TRAINING PROGRAMS

The series of comparisons of the experimental training programs with the baseline
program have indicated that the experimental programs are generally more effective for
all three groups of students. The next answer to be determined is which of the
experimental training programs is the most effective, that is, produces the fastest and
most accurate typists at the lowest cost.

GROSS WORDS PER MINUTE AT +20

One standard that can be used is the effectiveness of the program at +20 (after 17
hours of typing practice). In the distributed practice programs conducted at Fort Ord,
these 17 hours are covered in five training days; in the massed practice program
conducted at Fort Knox, the hours are covered in three days.

Figure 19 ranks the training programs in terms of GWPM typed at +20 for each of
the three groups of students. The data for the fast and intermediate students are
consistent. Programs that follow keyboard learning with self-controlled, forced-pace
typing result in higher GWPM at +20 than do programs that follow keyboard learning
with free typing or externally controlled (Mind Audio) forced-pace typing. The two most
effective programs were those that emphasized the early typing of words and sentences
the Free-Pace, Forced-Pace program and the West: Audio 6, Forced-Pace program.

No such consistency is evident with regard to slow typiststhose typing 1.0 to 5.0
GWPM at entry. In part, this may be due to the small number of students involved. The
Fort Knox program had no students in this category, and seven of the nine Fort Ord
programs contained fewer than 10 such students. The West Audio 6, Forced-Pace
program enrolled 11 and the Mind (Audio) program 18 such students.

INCREASE IN THE 5-GWPM TIME VARIABLE

The training programs also can be compared in terms of the speed with which they
are able to advance the student to a specified GWPM standard Figure 20 presents these
data, with the GWPM standard set at five more GWPM than the upper limit of the
student's entry test group. Accordingly, the standard for the slow group is 10.0 GWPM,
for the intermediate group 15.0 GWPM, and for the fast group 20.0 GWPM. These
standards are roughly twice the GWPM that the group typed at entry.

The data are consistent with those presented in Figure 19 in that training programswith a self-controlled, forced-pace component are generally more effective than other
programs. Slow students in the Free-Pace, Forced-Pace program reach 10.0 GWPM at +10
with an average of four errors. Students in the Kee: Model 1025 Program reach 10.0
GWPM at +15 with an average of seven errors. Four training programs advance slow
students to the 10.0 GWPM standard at +20.

At varying rates of speed, all training programs are able to double the typing speed
of both slow and intermediate students. However, only the four programs with a
self-controlled, forced-pace component are able to approximately double the typing speed
of fast students.
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Gross Words per Minute Typed at Various Time
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Gross Words per Minute and Errors per Five Minutes Typed at +20, by
Typing Program and GWPM Typed at iintry
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Earliest Time Interval When Stuaents Reach Specified Gross Words per Minute
Standard, by Typing Program and GWPM Typed at Entry
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TEN NET WORDS PER MINUTE TIME VARIABLE

The Army Subject Schedule (1) stipulates that when a student can type 10 net
words per minute (NWPM), he shall be assigned to Group III. This net score is derived by
deducting five words from gro3s words per minute for every error, a rather severe
penalty. Thus a student who makes three errors while typing 60 words in five minutes
has a score of 12 GWPM and 9 NWPM. (See Appendix N for a conversion table.)

Figure 21 compares the 10 training programs in terms of how soon their students
reach the 10 NWPM standard. Only two of the programs enable slow typists to reach 10
NWPM. Students in the Free-Pace, Forced-Pace program reach 10 NWPM at +35, and
students in the Video 6, Forced-Pace program reach 10 NWPM at +40, but it should be
noted that the number of slow students in both programs is very small. All but one of
the programs bring intermediate typists to the 10 NWPM standard, and all programs bring
fast typists to the 10 NWPM standard.

While the Kee: Model 44 program appears to work well with intermediate students,
it should be remembered that the N was limited to two studentstoo few to warrant a
final judgment on its effectiveness.

There are some differences between the results presented in Figure 21 and the
results presented in Figures 19 and 20. For example, the Video 12, Free-Pace program
does as well, if not better than the Video 12, Forced-Pace program when errors are taken
into consideration as they are in Figure 21. This indicates that forced-pace programs
result in a somewhat higher error rate.

As can be seen in the earlier figures comparing the baseline program with the
experimental programs, students are generally able to double their typing speed (GWPM),
while the error rate remains fairly stable. For example, over the two-week period,
intermediate students in the West program increase their GWPM from 7.4 to 16.0, while
their error rate (ignoring intervening fluctuations) remains constant, five errors per five
minutes.

The above discussion is included in order to provide a frame of reference when
determining the relative importance of speed versus accuracy in setting standards. West
devotes considerable space to discussing the error problem, and states that stroking errors
should be given "very little weight in measuring straight copy skill," and that "quite
lenient standards of accuracy" should be set during accuracy practice (4, p. 294). Later,
in outlining a training program, he indicates that two errors per minute is an acceptable
standard of accuracy (4, p. 302). Because both the control and the experimental
programs meet this standard, we are inclined to prefer those programs which result in the
greatest gain in speed, even if they also result in somewhat more errors.

PREDICTED SCORES AT +20 AND *40

The programs also can be compared in terms of the gross words per minute and
errors per five minutes that can be predicted from their regression lines. Speed and
accuracy predictions at +20 (after 17 hours) and at +40 (after 32 hours) are shown in
Table 4.'6 The best of the experimental programs increases the typing speed of slow and
intermediate students between two and three GWPM," and the typing speed of fast

"The Fort Knox predictions at +40 are based on the extension of its regression lines to that
point.

I 7The Free-Pace, Forced-Pace program for the slow group, which involved only eight students, is
disregarded.
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Earliest Time Interval When Students Reach the Goal of 10 Net Words per
Minute, by Typing Program and GWPM Typed at Entry
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students between four and six GWPM, with only a slight increase in errors. The somewhat
lower error rate for the slower programs is due, in part, to the fact that students in these
programs type less, consequently have fewer opportunities to make errors.

Table 4

Predicted Gross Words per Minute and Errors per Five Minutes at
+20 and +40 for 10 Typing Programs, by

GWPM Typed at Entrya

Typing Program and Entry Speed
+20 (17 hours) 440 (32 hours)

GWPM I EP5M GWPM EP5M

1.0 to 5.0 GWPM at Entry
Free Pace, Forced Pace 11.2 4.3 16.2 4.7

Kee: Model 1025, Visual Cue, Free Pace 9.8 5.7 14.8 4.7
Mind: Audio 9.0 5.1 13.4 3.8
Video 6, Forced Pace 8.4 5.6 11.8 4.5
Video 12, Forced Pace 8.3 5.5 11.4 6.6
West Audio 6, Forced Pace 7.G 5.3 12.5 5.4

Video 12, Free Pace 7.8 4.3 11.4 6.6
Kee: Model 44, Visual Cue, Free 13:-.e 7.7 2.2 11.4 2.1

Audio 16, Free Pace (baselin3) 7.7 4.4 11.3 3.3

5.1 to 10.0 GWPM ?/. Entry
Free Pace, Forced Pace 13.5 5.3 17.9 5.3
Kee: Model 44, Visual Cue, Free Pace 13.3 3.5 18.1 4.9
West Audio 6, Forced Pace 13.1 5.9 17.4 6.0
Video 6, Forced Pace 12.8 5.2 17.0 4.3
Video 12, Forced Pace 12.4 6.3 16.9 7.0

Mind: Audio 12.1 6.0 17.4 4.3
Video 12, Free Pace 12.0 6.0 15.8 8.2

Kee: Model 1025, Visual Cue, Free Pace 11.6 5.0 15.8 6.7

Audio 16, Free Pace (baseline) 11.4 4.3 15.2 3.7

Audio 16 (Fort Knox) 10.5 5.4 13.3 6.2

10.1 to 15.0 GWPM at Entry
Free Pace, Forced Pace 19.1 5.7 24.0 5.9
West Audio 6, Forced Pace 18.5 6.1 23.4 7.1

Video 6, Forced Pace 17.1 5.3 21.7 4.4

Video 12, Forced Pace 16.5 6.3 20.2 8.4

Video 12, Free Pace 15.8 6.1 18.2 7.0

Audio 16 (Fort Knox) 15.6 5.6 18.8 6.4

Audio 16, Free Pace (baseline) 15.3 5.8 18.2 5.9

Mind: Audio 14.9 6.3 18.2 6.4

Kee: Model 1025, Visual Cue, Free Pace 14.1 8.3 16.3 11.2

aGWPM, gross words per minute; EP5M, errors per five minutes.
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Chapter 4

-I)ICTING TYPING PERFORMANCE

At the present time, the only prerequisite for entrance into the Clerk or Clerk-
Typist training program is a minimum CL Aptitude Area score of 100.' The CL score is
presumed to be a good predictor of overall performance in the Clerk and Clerk-Typist
training programs.

Because of concern with the typing component of the training program, an attempt
was made to determine how effective the CL Aptitude Area score and other possible
predictors were in specifically predicting pelfuirnatteE :II the typing component of the
training program. It should be noted that the prerequisite of 100 on the CL Aptitude
Area restricts the range of scores on this test and related tests, and consequently tends to
lower the size of the correlation coefficient.

Table 5 shows the intercorrelation of four possible predictors and typing per-
formance at +20 and +40. It is apparent that the best predictor of typing performance at
both +20 and +40 is typing performance at entry.' It is about 12 times more effective
than any of the three pencil-and-paper aptitude test scores (AFQT, GT, CL).

Table 5

Intercorrelations Between AFQT, GT, and CL Scores and
Gross Words per Five Minutes on Third Trial

At Entry, +20, and +40a
(Ns = 150 to 157)

Gross Words Typed
Possible Predictors

1
Entry 1 +20

AFQT .23 .26
GT Scot e .23 .25
CL Score .23 .22
Gross Words Typed At Entry .70

1 +40

.26
.27

.28

.69

aln the West Audio 6 Forced Pace program.

10f the students studied at Fort Ord and Fort Knox during the spring and summer of 1971, 8%
had CL score under 100.

2A "tapping test" requiring the use of special equipment (but not the typewriter) has been
developed to predict typing performance. This test was administered to two groups of 10 classes each.
The average correlation between the "tapping test" scores and net words per minute was .39. The
average correlation between the "tapping test" scores and fieal grade at the end of the first semester for
the second group of 10 classes was .44. Correlations with intelligence test scores were similar to those
shown in Table 5 for AFQT, GT, and CL. See Manual for the Tapping Test (7).
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Chapter 5

PRODUCTION-COPY TYPING

BACKGROUND

The beginning typist first learns to type letters, then words, and finally completesentences and paragraphs. During these stages, the copy (text) to be typed by the studentis presented to him in either typed or machine-printed form. He simply copies the typedor machine-printed text, letter for letter and space for space. He seldom, if ever, isrequired to make decisions regarding s'ach things as centering, vertical spacing, lineendings, or margins. This kind of typing is commonly known as straight-copy typing.The typist on the job, however, seldom does straight-copy typing. The text he is totype is generally presented to him orally or in hand-printed or hand-written form. Hefrequently must make decisions regarding centering, vertical spacing, line endings, andmargins. This kind of typing is commonly known as production-copy typing.'Beginning typists in the Army, those who ,ype 10 or less net words per minute, areclassified as Group IV typists. All of their typirg instructicn and typing practice time isspent on straight-copy material. When they remonstrate that they can type approxi-mately 11 net words per minute, they are classified as Group III typists. As Group IIItypists, they spend a major portion of their typing time typing production-copy material.

METHOD

In order to determine whether the "11 net words-per-minute" standard for advance-ment to production-copy typing was valid, a special study was conducted to determinethe relationship between straight-copy typing skill and production-copy typing skill.Three groups of Army typists served as subjects for this study:
(1) Beginning typists (Group IV)-45 men who on entry tests had typed 10 orless words per minute and who, at the time of the study had completedapproximately 40 hours of typing instruction and practice.(2) Advanced typists (Groups I, H and III)-45.
(3) Job Incumbents (Clerk-Typists, MOS 71B20)-49 men who had been onthe job between three and six months and reported that they did sometyping at least one or two days a week as part of their job.The three groups of subjects were tested separately on both straight-copy andproduction. copy material. The straight-copy tests consisted of three five-minute timedwritings. In the first, the subject was to emphasize speed; in the second, he was toemphasize accuracy; and in the third, he was to emphasize both speed and accuracy. Thecopy, which was different for each timed writing, consisted of commercially preparedmaterial with an average syllabic intensity of 1.51. This is generally considered to befairly difficult copy. The typed copy was scored for both quantity and quality, using theArmy's scoring system.

The production-copy tests consisted of five production-copy problemsa militaryletter, a nonmilitary letter, a Disposition Form (DA Form 2496), a Summarized Recordof Proceedings Under Article #15 (DA Form 2627), and an Allotment Document (DA
I West recommends that practice on production copy be initiated when the student has attained agross typing speed of 25 words per minute on 5-minute trials, using new material.
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Form 1341-1). Each problem consisted of a typed model and a hand-printed draft; the
content of each was different. The subjects were instructed to type the draft, using the
model as a guide, and to strive for typed copy that would meet a commanding officer's
standards. If they made an error, they were told that they could erase it or start again on
a fresh sheet of paper, but they were informed that the time to complete the five
problems was one of the scores to be derived from this study.

When the subject completed all five problems to his own satisfaction, he gave them
to the test monitor who noted the time required to finish. Typing-stroke errors were
scored using the Army's error-scoring system, with one error added for each failure to
follow proper format with regard to margins, spacing, or capitalization. Three
production-copy scores were computed, gross time in minutes to complete the five
exercises, total number of errors, and net time to complete the five exercises. The
net-time score consisted of the gross-time score plus one minute for each stroke or
format error.

Subjects differed in their familiarity with the five types of production copy.
Beginning typists (Group IV) had received no instruction on any of the five types of
production copy. Intermediate typists (Groups I, II, and III) had received some
instruction on the preparation of military letters, nonmilitary letters, and Disposition
Forms, but no instruction on the preparation of DA Forms 2627 or 1341-1. Job
incumbents probably had received the same training as intermediate typists, but it is
unlikely that while on the job they routinely prepared all five types of production copy.

RESULTS

COMPARISON OF BEGINNING TYPISTS,
ADVANCED TYPISTS, AND JOB INCUMBENTS

The three groups of subjects are compared in Table 6 in terms of their aptitude
scores, and straight-copy and production-copy typing performance. An analysis of
variance revealed that there were significant differences between groups on all eight
variables.

While beginning typists had significantly lower aptitude test scores than either
advanced typists or job incumbents, the latter two groups did not differ significantly
from one another on two of three aptitude measures.

As was to be expected, the three groups differed significantly from one another on
gross words per minute typed on the straight-copy test. Beginning typists type the fewest
words and job incumbents type the most words. Somewhat surprisingly, the pattern issimilar for straight-copy errors, job incumbents making the most errors and beginning
typists the fewest. In part, this is a function of the greater typing speed of the job
incumbents, who, as a consequence of their greater speed, have more opportunity tomake errors.

The pattern for production-copy typing speed is similar to that found for straight-
copy typing in that the three groups are significantly different from one another. Job
incumbents are the fastest typists and beginning typists the slowest. The error pattern,
however, is very different. While the incidence of errors for advanced typists and job
incumbents is not significari4 different, beginning typists make significantly more errors
than either of the other two groups. The answer lies in the nature of the errors made. In
straight-copy typing, errors are primarily due to hitting the wrong key. In production-
copy typing, an important component of errors is using incorrect format or style.

The relatively poor performance of beginning typists on production copy reflects the
fact that they worked under three handicaps. They had the slowest straight-copy typing
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Table 6

Comparison of Beginning Typists, Advanced Typists, and
Job Incumbents on Aptitude Scores and Performance on

Straight-Copy and Production-Copy Typing

Measure Beginning
Typists

Advanced
Typists

Job
Incumbents

Aptitude Scores
AFQT

(N=44) (N=33.43) (N=46-49)
NSa

Mean 47.8 66.1 67.7
SD 24.1 22.3 22.6

CL
Mean 113.6 128.8 123.0
SD 14.3 10.7 11.0

GT NS
Mean 103.8 122.7 119.3
SD 18.1 15.0 16.2

Straight-Copy Typingb (N=44) (N=45) (N=49)
Gross Words Per Minute

Mean 15.9 35.4 40.9
SD 5.0 8.7 10.5

Errors Per Five Minutes NS NS
Mean 5.7 8.7 10.9
SD 4.9 5.4 102

Production-Copy Typing (N=44) (N=45) (N=49)
Gross Time (Minutes)

Mean 98.6 59.6 41.4
SD 22.8 15.3 8.4

Errors NS
Mean 32.8 13.4-..--' 9.6
SD 25.2 11.1 6.6

Net Time (Minutes)
Mean 131.2 72.8 50.9
SD 36.7 18.6 10.8

allot statistically significant.
bSpeed and accuracy trial.

speed and were the least familiar with the format of the letters and DA forms used in the
five production-copy problems. To some extent, their lower aptitude scores also may
have contributed to their poor performance. On all three counts, the advantage lay with
the job incumbents.

Differences between advanced typists and job incumbents are also noteworthy.
Although job incumbents type only 5 GWPM more than advanced typists on straight-
copy material, they compl..:te the production-copy problems about 20 minutes sooner
than advanced typists. It would appear that their advantage lies not in their greater
straight-copy typing speed but in their greater familiarity with production-copy material.
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INTERCORRELATION OF APTITUDE, STRAIGHT-COPY TYPING,
AND PRODUCTION-COPY TYPING SCORES

Table 7 shows the intercorrelations of the aptitude, straight-copy, and production-
copy typing scores for each group of subjects. The best predictor of production-copy
typing speed for all groups is straight-copy typing speed. Aptitude is a predictor of
production-copy errors for beginning typists but not for advanced typists or job
incumbents. This may indicate that the more able beginning typists used their intelligence
to solve format problems, while the less able beginning typists made format errors.
Familiarity with production-copy material wculd probably outweigh aptitude as a factor
in the production-copy typing performance of advanced typists and job incumbents.

Table 7

Intercorrelations Between Aptitude Scores, Straight-Copy Typing Scores,
and Production-Copy Typing Scores by Subject Group

Measul N
Production-Copy Typinga

Gross Time Errors Net Time

Beginning Typists
Aptitude Scores

AFQT 44 -.297 -.441' -.482'
CL 44 -.059 -.461' -.346
GT 44 -.271 -.540' -.539'

Straight-Copy Typingb
Gross Words Per Minute 44 -.473' -.530' -.661'
Errors Per Five Minutes 44 .016 -.134 -.077

Advanced Typists
Aptitude Scores

AFQT 33 -.163 -.429' -.402
CL 43 -.077 -.345 -.259GT 43 -.204 -.374 -.365

Straight-Copy Typingb
Gross Words Per Minute 45 -.447' -.234 -.505'
Errors Per Five Minutes 45 -.307 .271 -.099

Job Incumbents
Aptitude Scores

AFQT 46 .114 -.321 -.135
CL 49 -.214 -.265 -.334
GT 49 -.111 -.332 -.298

Straight-Copy Typingb
Gross Words Per Minute 49 -.372' -.371' -.523'
Errors Per Five Minutes 49 .244 .203 .313

" Significant at .05 level.
bSpeed and accuracy trial.
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DISCUSSION

The objective of the production-copy study was to determine the best time to
introduce production-copy typing. The results indicated that advanced typists and job
incumbents do not significantly differ in either their straight-copy or production-copy
errors; however, advanced typists and job incumbents do differ in their straight-copy and
production-copy speed. The differences appear to be greater for production copy than for
straight copy; in both instances, job incumbents demonstrate greater speed. Apparently
job experience leads to increased skill in production-copy typing but has little effect on
straight-copy typing skill. This may be the result of the job incumbent's greater
familiarity or experience with production-copy material and job standards.
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Chapter 6

DISCUSSION AND SUGGESTIONS

In this chapter, a system for training Group IV typists is suggested. For sometraining procedures, few, if any, changes in current practices would be necessary. For
others, significant departures from current practices are proposed.

CLASSIFICATION OF STUDENTS FOR TRAINING

The present system of using entry-typing tests to classify students into Group IVand non-IV should be expanded to include all students, even those who say that theyhave never typed before. Including nontypists makes it possible to tailor training to theirparticular needs and to monitor their progress more carefully. All students, and
particularly nontypists, would be given about one hour of instruction in the use of thetypewriter before taking entry-typing tests. This instruction should include correct
fingering, capitalization, and carriage return.

Careful attention should be given to the conduct of the entry-typing tests. It is
suggested that (a) students be given about 15 minutes of practice before taking the tests;(b) they be given three carefully timed 5-minute test trials, each trial on different copy;(c) the copy for all three trials have a syllabic intensity of approximately 1.35' ; (d) the
average of these three trials constitute the entry test score.

The TYPETRAIN staff sees no reason to alter the current standards of under 11NWPM for assignment to Group IV, but it suggests that format errors (spacing after
punctuation, paragraph indention, etc.) be ignored on entry tests.

TRAINING

On the basis of the data cited earlier, there are a number of training programs thatwould be more effective than the baseline (Audio 16, Free-Pace) program specified bythe Army Subject Schedule.

ALTERNATIVE TRAINING PROGRAMS

Alternative A: If space and staff limitations make it impossible to group students onthe basis of their entry-test score, use of either the West Audio 6, Forced-Pace program
or the Video 6, Forced-Pace program is suggested. These two programs are about equally
effective with the bulk of students who make up Group IVthose who type between 5.0
and 15.0 GWPM at entry. While the Free-Pace, Forced-Pace program was recorded as
somewhat more effective, we hesitate to suggest it for a heterogenous group because the

'The SI of the copy was set at 1.35 rather than 1.50 because some typing experts consider this to
be "normal" copy and because it is more readily available in the typing texts currently in use in Army
training centers. To insist on copy with an SI of 1.50 would require the purchase of new material. See 8.
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data on its effectiveness with the slow group (1.0 to 5.0 GWPM at entry) are limited toeight students. These students, as well as intermediate students, may suffer from theprogram's lack of instruction on correct fingering. Although the Free-Pace, Forced-Paceprogram was effective over the two-week period for which data are available, thesuspected failure to use proper typing form may prevent the students from developingtyping speeds of 30 to 40 words per minute.
The Audio 6 and the Video 6 programs have their particular strengths andweaknesses. The Video 6 program presents instruction both orally and visually, but itdoes not include instruction in the shift key nor does it include the use of keyboardmock-ups. Its remote source makes it less flexible in rescheduling tapes for the studentswho missed training than the Audio 6 program, which is under the direct control of theinstructor. Audio 6 also includes instruction in the use of the shift key and has akeyboard mock-up that aids students in locating keys, during the early training stages.Unlike the Video 6 program, however, it uses only one medium to present instruction.There is little difference between the programs in the demands made upon theinstructors.

Alternative B: If space and staff allow the students to be grouped on the basis oftheir entry test score, it is suggested that the fast students (10.1 to 15.0 GWPM at entry)be trained by the Free-Pace, Forced-Pace program and all other students (1.0 to 10.0GWPM at entry) be trained by either the Audio 6, Forced-Pace or the Video 6,Forced-Pace program. This arrangement would free the fast students from the tedious andrepetitive instruction on current fingering.

FORCED-PACE VERSUS FREE-PACE TYPING

Both alternatives incorporate forced-pace typing. As noted earlier in the descriptionof the training programs, forced-pace typing requires the use of special materials andcareful monitoring on the part of the instructor in order to ensure that the materials areused properly. Although none of these problems is encountered in free-pace typing, theTYPETRAIN staff prefers forced-pace typing to free-pace typing.This preference is based upon three factors. First, the data suggest that forced paceis more effective than free pace in increasing the student's typing speed. Second, practicetyping is highly repetitive and boring, and it is essential to maintain student interest.Observation of student behavior indicates that they show greater interest in and lessboredom with forced-pace typing. Apparently, the challenge of having a specific goal tostrive for, immediate knowledge of results, trying to "beat the tape," and having a visiblerecord of one's progress increase the student interest. Third, the forced-pace system givesthe instructor greater opportunity to enhance student interest. For example, one instruc-tor took the role of a gambling casino croupier and publicly announced the names ofstudents who had reached their goal?

TRAINING SLOW TYPISTS

Training slow typists, those whose entry typing speed is 5 or less GWPM, poses aspecial problem. Three programs consistently showed limited effectiveness with thisgroup: Mind; Kee: Model 1025; and Free Pace, Forced Pace. Conclusions about the

2If the forced-pace component is adopted, the staff recommends using the format used in theFree-Pace, Forced-Pace program rather than the format used in the West Audio 6, Forced-Pace program.
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effectiveness of Free Pace, Forced Pace and Kee are vitiated by the small number of slow
students trained in these programs. Moreover, it is questionable whether the cost of
purchasing or leasing Kee equipment warrants the limited gain to be expected.

One alternative is to train slow students in the Mind program. The staff hesitates to
recommend this because the cost of the equipment does not appear to warrant the
limited gain that could be expected.

Another alternative that should be considered is to reassign these students to
another MOS. They are few in number and reassignment should cause no problems of
consequence in the assignment system.

A third alternative is to train these men in a system that is only marginally effective
with them, but works well for the more able students. The Video 6, Forced-Pace and the
West Audio 6, Forced-Pace programs meet these criteria.

VIDEO TAPES

As had been noted earlier, the video tapes used in the experimental training
programs were designed for the teletypewriter rather than the typewriter. Since the
keyboard on a teletypewriter is somewhat different from that found on a typewriter, the
use of these video tapes places an unnecessary burden on both the instructor and the
student. It is recommended that a new set of video tapes, specifically designed to teach
typing, be prepared.

COPY FOR PRACTICE

The forced-pace phase of the recommended training programs made use of copy
found in Sustained Timed Writing (0, a text available at Fort Ord. Training centers that
do not have this typing text may use other typing texts. The only criteria in selecting a
text are that the copy be readily storable and have a syllabic intensity of about 1.35
(i.e., approximately the difficulty of the copy used for testing). If another typing text is
used for the forced phase of the training, the Skill Building Booklet will have to be
modified to reflect differences in page numbering.

EVALUATION OF TRAINING

The present system of early and frequent evaluation of student progress in order to
facilitate reassignment to Group III should be continued. These progress tests should be
started as soon as the student completes the six audio tapes, six video tapes, or four key
exercises. These progress tests should be administered daily, preferably at a time when
the student is alert, should consist of three 5-minute trials, each on different copy, and
should be preceded by about 15 minutes of typing practice. The copy should have a
syllabic intensity of about 1.35, similar to that used for practice and on the entry tests.
The student's score should be the average of his scores on the three trials. Again, there
seems to be no reason to change the standard of 11 NWPM for reassignment to
Group III.

Consideration should be given to using easier copy on the End of Course typing
tests. At present, two alternative versions of this test have syllabic intensities of 1.63 and
1.82, far more difficult than the copy used during practice (average syllabic intensity of
1.31). We estimate that having students practice on copy with an SI of 1.31 and testing
them on copy with an SI of 1.82 reduces their test score 3 GWPM (Table 8). If at all
possible, test copy should be no more difficult than practice copy.
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Table 8

Relation Between Syllabic Intensity of Material and
Speed and Accuracy Scoresa

Copy Difficulty Syllabic
Intensity

N GWPM
Errors Per

Five Minutes

Classes 41 and 43
Fairly Easy to Norma lb 1.32c 51 19.3 6.6
Fairly Hard to Hardb 1.51d 51 17.8 6.8

Difference 1.5 .2

Classes 42 and 44
Fairly Easy to Normal
Fairly Hard to Hard

1.32
1.51

46,
46

18.2

16.6
3.8
4.4

Difference 1.6 .6

aTyped at +40 (after 32 hours of practice) in the Free-Pace, Forced-Pace typing program.
bAs defined on the basis of syllabic intensity in 9.
eCopy from 6.
dCopy prepared by Golden Gate Publishing Company, Incorporated.

EVALUATION OF MATERIAL AND TECHNIQUES

COPY FOR TESTS

The control and experimental training programs were evaluated on copy prepared by
the Golden Gate Publishing Co. For purposes of comparison, it would be desirable to use
this same copy in the operational setting, but this is not essential. This extra cost can be
eliminated by selecting copy from typing texts currently available in the training centers.
The only criterion in selecting the copy should be that it have a syllabic intensity of
about 1.35, that is, equal in difficulty to the copy used during practice.

MASSED VERSUS DISTRIBUTED PRACTICE

Research on the acquisition of motor skills generally indicates that distributed
practice is more effective than massed practice.3 The only direct evidence the TYPE-
TRAIN staff has on this issue is the comparison of the Audio 16 training program using
massed practice, at Fort Knox, and the Audio 16 phase of the Audio 16, Free-Pace
program using distributed practice, at Fort Ord. There is little difference between the two
learning curves.

Indirect evidence of the superiority of distributed over massed practice is found in
the fact that all the recommended training programs used distributed practice. On the
basis of research on the acquisition of other motor skills and our own indirect evidence
on the acquisition of typing skill, the staff feels that distribt ed practice is the preferred
procedure. (See Appendix I for suggested training schedule.)

3For a detailed summary of past research on the effect of massed versus distributed practice, see 9,
The Psychology of Learning, pp. 363-377.
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INCENTIVE SYSTEM

It requires practice to develop proficiency in any motor skill. This is particularly
applicable for typing, because the highly confining and repetitive nature of the task tendsto lower the student's motivation to persist. The forced-pace phase of the recommendedprograms tend to provide a certain amount of incentive in that the student is continually
challenged to reach a word or word-and-error goal and he has immediate knowledge ofresults. Nevertheless, even with these built-in incentives, student interest lags.

Consideration should be given to instituting an incentive system during the forced-
pace phase of the training. The data from this study provide information about theaverage rate of progress to be expected of students with different entry level speeds.' Forexample, in order to provide incentive, the students could be informed of this averagerate and told that those who exceed the rate will be excused from some typing classes,while the students who rail to meet the rate will be required to attend some extra typingclasses in the evening.

PRODUCTION-COPY TYPING

The bulk of the research effort conducted in Work Unit TYPETRAIN was directedtoward improving acquisition of straight-copy typing skill. On the job, however, thebeginning typist will do very little straight-copy typing; the major portion of his timeprobably will be spent on production copy. Our limited effort to study production-copy
typing suggests that production-copy typing skill is more a function of experience with
production copy than skill in straight-copy typing.

We recommend that some production-copy typing be given to Group IV students assoon as they have been exposed to all of the keys on the keyboard. One alternative is tospend about one hour per day typing military letters. Following the procedure describedearlier, the student could be given a typed or printed model and required to reproduce itin typed form. His typescript should then be critiqued with emphasis on correct formatrather than correct key strokes.

41f an incentive system is introduced using these data on rate of progress as a bench mark for
excusing men from training or requiring extra training, the tests used to measure progress must be
similar in difficulty to those used in this stud!.
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Appendix A

MEANS, STANDARD DEVIATIONS, AND Ns OF
GROSS WORDS PER MINUTE AND ERRORS PER FIVE MINUTES FOR

CONTROL AND EXPERIMENTAL TRAINING PROGRAMS AT
VARIOUS TIME INTERVALS,

BY GROSS WORDS PER MINUTE TYPED AT ENTRY

Table A-1

Fort Ord Audio 16, Free-Pace Typing Program

Time
Interval

Gross Words per Minute Typed at Entry

1.0 to 5.0 5.1 to 10.0 10,1 to 15.0

Words Error
N

Words Errors
N

Words Errors
NM I SD M ISO M I SD M 1 SD M 1 SD M I SD

Entry 4.0 .7 6 5 4 7.8 1.3 4 3.3 99 12.1 1.3 4 3.5 63
+5 5.6 .8 6 1.7 4 9.0 2.0 5 4.6 85 14.1 3.1 6 5.2 61

+10 5.2 1.5 4 1.5 3 9.1 2.5 7 4.4 83 13.6 4.0 9 8.5 55
+15 6.9 .5 3 1.2 4 9.9 2.5 4 3.6 82 14.6 3.9 5 5.1 55
+20 7.0 1.6 4 .6 3 194 2.5 3 2.8 77 14.5 4.6 5 5.3 48
+25 9.4 1.2 6 2.9 4 13.1 4.1 4 4.9 72 16.0 5.4 5 5.5 40
+30 10.2 2.1 3 0.0 4 13.4 3.6 4 4.6 59 17.6 4.1 6 5.7 29
+35 7.5 0.0 5 0.0 1 15.0 4.6 5 5.8 19 17.0 5.5 6 4.6 15

Table A-2

Fort Knox Audio 16 Typing Program

Time
Interval

Gross Words per Minute Typed at Entry

1.0 to 5.0' 5.1 to 10.0 10.1 to 15.0

Words Errors Words Errors Words Errors
N

SD M SD M SD M SD M SD M SD

Entry 7.6 1.4 5 1.9 44 12.4 1.3 5 2.3 12
+5 8.4 2.0 5 2.7 44 13.0 2.3 5 3.2 12

+10 9.3 2.2 6 3.1 44 14.1 2.6 7 4.3 12
+15 10.0 2.2 5 3.3 44 15.0 3.1 7 5.2 12
+20 10.3 2.2 4 2.6 44 15.4 2.9 5 3.1 12
+25
+30
+35

+40

'There are no data because there were no slow typists at Fort Knox.
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Table A-3

Mind: Audio Typing Program

Time
Interval

Gross Words per Minute Typed at Entry

1 0 to 5.0 5.1 to 10.0 10.1 to 15.0

Words Errors Words Errors Words Errors
N

M SD SD SD SD M I SD M l SD

Entry 3.7 1.0 6 4.7 21 7.3 1.3 8 5.2 22 12.4 1.9 7 2.3 6

+5 5.4 1.7 6 2.3 21 7.6 1.9 10 7.7 21 8.8 3.3 10 2.6 6

+10 7.0 2.9 7 3.1 20 9.1 2.2 9 6.4 21 9.8 3.1 10 6.2 5

+15 8.4 3.3 5 3.9 20 11.0 2.6 6 4.2 19 12.6 3.7 9 9.2 6

+20 9.9 3.3 5 5.1 18 11.6 2.6 6 3.9 19 15.2 5.1 6 2.5 6

+25 10.3 4.1 5 5.4 19 14.0 3.1 4 3.3 17 15.2 4.9 5 3.4 6

+30 11.6 3.2 4 2.7 19 15.6 3.6 6 3.2 18 15.1 4.8 5 3.4 5

+35 12.5 3.7 4 2.5 18 16.1 3.4 6 4.8 17 16.2 4.5 11 7.7 6

+40 12.2 3.7 4 3.7 20 16.7 4.0 7 4.4 16 18.9 5.0 6 5.4 6

Table A-4

Kee: Model 1025-Visual-Cue, Free-Pace Typing Program

Time
Interval

Gross Words per Minute Typed a Entry

1.0 to 5.0 5.1 to 10.0 10.1 to 15.0

Words Errors

M 1 SD M I SD

Words Errors

M I SD I SD

Words Errors

SD SD

Entry 3.7 .7 7 3.7 9 7.0 1.2 5 3.8 14 12.2 1.5 8 3.4 8
+5 5.5 1.1 6 3.9 9 8.4 2.1 7 5.8 13 11.2 3.6 9 5.0 7

+10 7.7 .9 6 4.3 8 9.6 2.5 6 3.1 12 12.9 2.7 11 7.6 8
+15 9.8 2.3 7 4.4 9 11.4 2.7 6 5.8 14 14.6 2.1 4 2.5 8
+20 10.6 2.1 5 2.9 8 11.9 3.5 4 2.6 9 13.9 0.0 1 0.0 1

+25 11.5 2.5 4 3.3 9 12.7 3.2 4 1.3 8 16.2 3.3 8 1.2 3
+30 12.2 2.3 6 5.5 9 14.1 3.9 3 1.8 9 15.8 4.6 6 2.7 3
+35 14.2 2.7 5 3.8 8 15.9 2.3 2 2.3 8 13.5 2.2 3 2.9 3
+40 13.3 2.7 5 6.0 9 14.3 4.2 4 2.4 9
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Table A-5

Kee: Model 44-Visual-Cue, Free-Pace Typing Program

Time
Interval

Gross Words per Minute Typed a Entry

10 to 5.0 5.1 to 10.0 10.1 to 15.0a

Words

-M7 SD

Errors

SD

Words Errors

M I SD SD

Words Errors

SD SD
N

Entry 2.8 0 3 0 1 6.9 .3 5 0.0 2
+5 3.7 0 2 0 1 9.4 2.5 4 .7 2

+10 7.4 0 2 0 1 11.4 4.7 7 2.8 2
+15 8.3 0 2 0 1 13.0 5.3 2 .7 2
+20 8.8 0 2 0 1 12.9 7.1 7 1.4 2
+25 9.3 0 1 0 1 15 8 4.8 5 0.0 2
+30 8.5 0 4 0 1 16.9 5 1 1.4 2
+35 10.8 0 3 0 1 17.7 3.3 1 0.0 2
+40 10.4 0 1 0 1 15 4 8.3 4 2.1 2

a
No students qualified at this level.

Table A-6

West: Audio 6, Forced-Pace Typing Program

Time
Interval

Gross Words per Minute Typed a Entry

1.0 to 5.0 5.1 to 10.0 10.1 to 15.0

Words Errors
N

Words Errors
N

Words Errors
N

M I SD M I SD M I SD M I SD M I SD M I SD

Entry 4.2 .6 6 2.4 11 7.4 1.3 5 2.7 104 11.8 1.4 4 2.2 41
+5 5.4 .9 4 3.2 11 9.2 2.0 5 2.8 104 14.2 2.9 4 3.4 41

+10 7.0 1.5 6 3.0 11 11.6 2.7 6 3.7 104 16.5 3.3 7 4.1 41
+15 9.0 2.7 5 2.6 11 13.2 2.9 7 4.1 104 18.6 3.8 7 4.5 41
+20 9.9 2.7 4 3.4 11 14.4 3.3 7 4.3 104 19.8 4.0 7 5.0 41
+25 10.2 2.2 6 3.3 11 15.0 3.3 6 3.8 104 20.6 4.2 8 6.3 41
+30 11.2 3.4 7 4.2 11 15.4 3.2 6 4.4 104 21.0 4.1 8 4.9 41
+35 11.1 3.2 6 4.3 11 16.1 3.1 6 3.8 104 22.2 5.1 8 6.5 41
+40 11.1 2.6 4 3.1 11 16.0 3.5 5 4.0 104 21.6 3.8 6 4.2 41
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Table A-7

Free-Pace, Forced-Pace Typing Program

Time
Interval

Gross Words per Minute Typed at Entry

1.0 to 5.0 5.1 to 10.0 10.1 to 15 0

Words Errors

M SD M SD

Words Errors

I SD SD

Words Errors

SD
N

SD

Entry 4.6 .5 4 2.2 8 7.5 1.3 5 3.2 73 11.7 1.5 7 4.0 24
+5 6.9 1.0 3 1.8 8 9.4 2.1 5 3.1 73 14.9 2.8 5 4.1 24

+10 9.8 1.9 4 1.7 8 12.5 2.3 6 3.7 73 17.9 2.7 7 3.6 24
+15 10.3 1.8 5 3.2 8 13.3 2.5 6 3.9 73 19.0 3.5 7 3.2 24
+20 12.7 1.8 5 3.4 8 15.3 2.5 6 4.7 73 21.2 4.0 8 5.4 24
+25 13.2 2.0 5 3.5 8 15.6 2.3 5 4.4 73 21.0 4.1 6 3.2 24
+30 13.0 1.7 5 2.4 8 15.6 2.7 6 4.3 73 21.3 3.8 8 4.5 24
+35 14.5 2.6 4 2.5 8 16.3 2.3 5 3.7 73 22.2 3.7 7 4.8 24
+40 15.5 1.8 4 4.8 8 16.4 2.5 5 4.5 73 22.4 4.4 6 4.8 24

Table A-8

Video 12, Free-Pace Typing Program

Time
Interval

Gross Words per Minute Typed at Entry

10 to 5.0 5.1 to 10.0 10.1 to 15.0

Words Errors
N

Words Errors
N

Words Errors
N

M I SD M I SD M I SD M I SD M I SD M I SD

Entry 4.5 .6 8 1.7 3 7.7 1.2 8 3.7 40 12.6 2.4 7 4.1 8
+5 5.3 1.6 5 1.2 3 9.1 1.6 7 4.3 40 13.8 1.9 6 3.2 8

+10 7.2 .9 4 3.1 3 10.8 2.1 8 4.5 40 15.0 3.7 7 4.8 7

+15 8.3 .8 4 1.0 3 11.0 2.3 6 3.8 40 15.4 4.7 5 3.1 7

+20 10.1 1.8 2 .6 3 12.4 2.4 5 3.6 39 16.8 4.5 8 4.3 7

+25 10.8 3.0 4 2.0 3 13.7 2.2 4 3.2 34 16.9 5.2 5 3.7 7

+30 10.3 2.7 4 0.0 2 14.2 2.6 4 3.6 31 17.2 3.8 7 4.6 6
+35 11.0 3.1 2 0.0 2 14.6 2.3 5 3.3 31 16.1 3.4 4 2.3 5

+40 10.8 4.8 2 0.0 2 14.8 2.5 4 2.8 28 17.2 0.0 4 0.0 1
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Table A-9

Video 12, Forced-Pace Typing Program

Time
Interval

Gross Words per Minute Typed a Entry

1 0 to 5.0 5.1 to 10.0 10.1 to 15.0

Words Errors
N

Words Errors
N

Words Errors
NM 1 SD MI SD M I SD M I SD M SD M I SD

Entry 4.3 .6 8 1.9 6 7.4 1.3 7 2.5 37 12.1 1.9 8 3.8 14
+5 5.7 .7 5 3.0 6 8.9 1.7 6 3.0 37 13.7 2.5 8 5.5 14

+10 6.9 1.3 6 2.5 6 10.3 1.9 7 3.8 33 14.8 2.7 8 5.9 14
+15 7.6 1.2 5 2.8 6 11.4 22 7 3.1 33 15.7 3.5 7 5.0 14
+20 9.5 1.9 5 2.3 6 13.4 2.0 4 3.7 33 17.0 4.1 4 3.7 14
+25 10.1 1.1 4 2.0 F 14.5 2.3 6 3.9 32 18.2 4.1 6 4.0 14
+30 10.2 1.1 6 3.7 6 14.6 2.2 6 3.4 32 17.8 4.3 7 4.5 14
+35 9.6 1.4 5 1.1 5 15.6 2.2 6 4.6 31 18.7 4.0 4 4.8 14
+40 9.3 1.3 4 0.0 2 15.2 2.8 5 3.5 17 20.1 5.9 4 2.5 7

Table A-10

Video 6, Forced-Pace Typing Program

Time
Interval

Gross Words per Minute Typed a Entry

10 to 5.0 5.1 to 10.0 10.1 to 15.0

Words Errors Words Errors Words Errors

M SD
N

Entry 4.3 1.3 8 3.4 4 7.3 1.3 6 2.9 31 12.0 1.7 6 2.1 14
+5 5.4 1.3 4 2.1 4 8.9 1.5 5 2.9 31 12.6 3.5 7 4.6 14

+10 7.2 2.0 8 2.5 4 11.6 2.3 6 3.2 31 15.3 4.1 6 4.5 14
+15 8.6 2.0 4 1.4 4 12.3 2.5 6 4.3 31 16.3 4.2 6 2.8 14
+20 9.1 3.0 6 3.7 4 14.0 2.4 5 3.5 31 18.5 4.7 4 3.2 14
+25 9.0 2.7 7 5.7 4 14.2 2.7 5 4.4 30 19.0 4.5 7 5.0 14
+30 9.0 1.9 5 2.7 4 14.6 3.3 5 3.0 25 18.1 5.2 5 4.8 14
+35 10.4 3.3 4 4.0 3 15.4 2.3 4 3.0 17 19.8 4.7 5 4.2 12
+40 13.6 0.0 4 0.0 1 14.2 1.8 4 2.1 9 21.9 3.4 4 1.6 6
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Appendix B

SLODES OF REGRESSION LINES FOR

FORT ORD AND FORT KNOX TRAINING PROGRAMS

Table B-1

Slopes of Regression Lines on Hours of Training (0-20) for Fort Ord and
Fort Knox Training Programs With Students at

Two Different Levels of Skilla

Training Program
GWPM Typed at Entry

5.1 to610.0 Pb 10.1 to 15.0 P

Slopes of regression of GWPM
Audio 16, Free Pace (Fort Ord)
Audio 16 (Fort Knox)

.124

.140 }
<.05

.160

.110 } <.05

Slopes of regression of errors per
five minutes

Audio 16, Free Pace (Fort Ord) .036
} NSA

.013 } NSAudio 16 (Fort Knox) .040 .040

aTest of equality of slopes of regression taken from Bernard Ostle, Statistics in Research,
Iowa State University Press, Ames, Iowa, 1963.

bDifference between slopes is statistically significant.
cNS, not significant.



Appendix C

SLOPES OF REGRESSION LINES FOR
BASELINE AND EXPERIMENTAL TRAINING PROGRAMS

Table C-1

Slopes of Regression Lines on Hours of Training (0-40) for
Nine Training Programs and Students With

Three Different Initial Levels of Skilla

Training Program
GWPM Typed at Entry

1.0 to 5D I pb 15.1 to 10.0 Pb 10.1 to 15.0 Pb

Slopes of regression of GWPM
Audio 16, Free Pacec .179
Mind: Audio .222
Kee: M1025-Visual Cue,

Free Pace .250
Kee: M44-Visual Cue,

Free Pace .183
West: Audit 6, Forced Pace .181
Free Pace, Forced.Pace .252
Video 12, Free Pace .179
Video 12, Forced Pace .157
Video 6, Forced Pace .171

1 <.05

Slopes of regression of errors
per five minutes

Audio 16, Free Pacec -.055 1
Mind: Audio -.066
Kee: M1025-Visual Cue,

Free Pace -.047
Kee: M44-Visual Cue,

> <.05
Free Pace -.007

West: Audio 6, Forced Pace .003
Free Pace, Forced Pace -.017
Video 12, Free Pace -.115
Video 12, Forced Pace -.055
Video 6, Forced Pace -.057

.190
.264

.209

.143

.165

.109

.242 <.05 <.05

.215 .247

.216 .245
.183 .122
.222 .185
.213 .231

-.031 -.008
-.085 .005

-.086 -.144

<.05 <.05-.073
.007 .077

-.003 .010
-.110 -.044
-.035 -.102
-.041 -.045

aTest of equality of slopes of regression taken from Bernard Ost le, Statistics in Research,
Iowa State University Press, Ames, Iowa, 1963.

bDifference between slopes is statistically significant.
cProgram ends at +35.
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Appendix D

RANKING AND CLUSTERING OF
TRAINING PROGRAMS IN TERMS OF SPEED AND ACCURACY



Table D-1

Training Programs Ranked by Slope of
Gross Words per Minute on

Time Regression Line and Clustered by
Significance Level, by GWPM Typed at Entry

Ranking

1.0 to 5.0 GWPM at Entry
Free Pace, Forced Pace

Kee: Model 1025-Visual Cue, Free Pace

Mind: Audio
Kee: Model 44-Visual Cue, Free Pace

Kee: Model 44-Visual Cue, Free Pace
West: Audio 6, Forced Pace
Video 12, Free Pace
Audio 16, Free Pace (baseline)
Video 6, Forced Pace
Video 12, Forced Pace

5.1 to 10.0 GWPM at Entry
Mind: Audio
Kee: Model 44-Visual Cue, Free Pace

Kee: Model 44-Visual Cue, Free Pace
Video 12, Forced Pace
Free Pace, Forced Pace

West: Audio 6, Forced Pace
Video 6, Forced Pace
Kee: Model 1025-Visual Cue, Free Pace

Kee: Model 1025-Visual Cue, Free Pace
Audio 16, Free Pace (baseline)

Audio 16, Free Pace (baseline)
Video 12, Free Pace

10.1 to 15.0 GWPM at Entry
West: Audio 6, Forced Pace
Free Pace, Forced Pace
Video 6, Forced Pace

Video 12, Forced Pace
Mind: Audio

Mind: Audio
Audio 16, Free Pace (baseline)

Audio 16, Free Pace (baseline)
Video 12, Free Pace

Video 12, Free Pace
Kee: Model 1025-Visual Cue, Free Pace
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Table D-2

Training Programs From Least to Most Errors
Ranked by Slope of Errors per Five Minutes on

Time Regression Line and Clustered by
Significance Level, by GWPM Typed at Entry

Ranking

1.0 to 5.0 GWPM at Entry
Video 12, Free Pace

Mind: Audio

Mind: Audio
Video 6, Forced Pace
Video 12, Forced Pace
Audio 16, Free Pace (baseline)

Video 6, Forced Pace
Video 12, Forced Pace
Audio 16, Free Pace (baseline)
Kee: Model 1025-Visual Cue,4Free Pace
Kee: Model 44-Visual Cue, Free Pace

Kee: Model 44-Visual Cue, Free Pace
West: Audio 6, Forced Pace
Free Pace, Forced Pace

5.1 to 10.0 GWPM at Entry
Video 12, Free Pace

Kee: Model 1025-Visual Cue, Free Pace
Mind: Audio
Kee: Model 44-Visual Cue, Free Pace

Kee: Model 55-Visual Cue, Free Pace
Video 6, Forced Pace

Video 6, Forced Pace
Video 12, Forced Pace
Audio 16, Free Pace (baseline)

Free Pace, Forced Pace

West: Audio 6, Forced Pace

10.1 to 15.0 GWPM at Entry
Kee: Model 1025-Visual Cue, Free Pace
Video 12, Forced Pace

Video 6, Forced Pace
Video 12, Free Pace

Mind: Audio
Audio 16, Free Pace (baseline)
Free Pace, Forced Pace

West: Audio 6, Forced Pace
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Appendix E

SKILL BUILDING PROGRESS BOOKLET:
USED IN WEST TRAINING PROGRAM (Pages 1, 2)

Name Date Class #
Last First

1. For your remaining time as a Group IV typist, you will do all of your
typing from copy in Sustained Timed Writing by Grubb and White. Each
page in this book is a separate typing exercise.

2. All of your practice typing will be done in 5 minute blocks, called
trials.

3. Begin each trial at the top of the specified page in Sustained Timed
Writing. Do not type the title of the exercise. Type the copy
exactly as it appears on the page.

4. When you type for speed, ignore errors completely. If you do not make
many errors on a speed trial, you are not typing fast enough.

5. When you type for accuracy, slow down a bit, and try to avoid making
errors. If you make more than 10 errors, slow down a bit more on the
next accuracy trial.

6. Record your scores (words or errors) after every trial in the appropri-
ate Speed Trial Box or Accuracy Trial Box.

7. Repeat each exercise starting each time at the top of the page, until
you meet or exceed the indicated speed or accuracy goal. Make sure
that you meet or exceed each indicated goal before you move on to the
next step.

8. When you reach your goal (type more words or make fewer errors than
are required), you may go on to the next step.

9. Type three or four exercises on the same sheet of paper.

10. Do not lose this booklet. Keep it with you for your entire two weeks
in this typing program. It is a record of your progress.

11. Read all instructions on the following pages before you start to type.
If you have any questions, raise your hand and an instructor will
help you.

12. From now on, you will be trying to build-up your typing skill. The
Skill Building Exercises that follow are designed to build-up your
skill.

13. For all Skill Building Exercises, set your typewriter as follows:

a. Left margin stop at 13.
b. Right margin stop at 88.

c. Line space lever for single space.
d. Paper guide at 0.



Step 1 FOR STUDENTS WHO TYPE 0 to 9 WORDS IN 5 MINUTES: INCREASE SPEED
Turn to page 3. Your goal is to type 10 words in 5 minutes. Keep
repeating the 5 minute exercise on page 3 until you reach your goal.
Record your word count for each speed trial in the Speed Trial
Boxes below. When you reach your goal, move on to step 2.

Word Count on Speed Trials Page 3

WC

WC

Step 2 FOR STUDENTS WHO TYPE 10 to 19 WORDS IN 5 MINUTES: INCREASE SPEED
Turn to page 4. Your goal is to type 20 words in 5 minutes. Keep
repeating the 5 minute exercise on page 4 until you reach your goal.
Record your word count for each speed trial in the Speed Trial
Boxes below. When you reach your goal, move on to step 3.

Word Count on Speed Trials Page 4

WC

WC

Step 3 FOR STUDENTS WHO TYPE 20 to 29 WORDS IN 5 MINUTES: INCREASE SPEED
Turn to page 5. Your goal is to type 30 words in 5 minutes. Keep
repeating the 5 minute exercise on page 5 until you reach your goal.
Record your word count for each speed trial in the Speed Trial.
Boxes below. When you reach your goal, move on to step 4.

Word Count on Speed Trials Page 5

WC

WC

Step 4 FOR STUDENTS WHO TYPE 30 to 39 WORDS IN 5 MINUTES: REDUCE SPEED
Turn back to page 4. Your goal is to type no less than 20 words
while making no more than 10 errors. To do this, type a little
slower than you did in Step 3. Ifyou make 11 or more errors,
reduce your speed a little more. Keep repeating the 5 minute
exercise on page 4 until you reach your goal. Record your word
count and your error count for each trial in the Accuracy Trial
Exam below. When you reach your goal, move on to step 5.

Word and Error Count on Accuracy Trials Page 4

WC

EC
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Appendix F

RULES FOR COUNTING WORDS

Whole Line Scale

Words

Many people think that all the machines we see in offices all 13

over the world were invented in America. That is not the case,

for more than three hundred years ago, a Frenchman by the name

of Pascal first invented the calculating machine, and many others, 51

52

25

38

IF YOU FINISH TYPING AT THE END OF A LINE, use the Whole
Line Scale to find how many words you typed.

Example: If the
typed 38 words.

Example: If the last
typed 52 words.

64

77

last word you typed was name, you 89

101

114

126

138

150

164

176

190

203

216

228

234

247

260

274

287

301

031

341

354

362

word you typed was

wealthy and eminent. Father and son had much

too, you

in common,

and Pascal's dad taught him several languages and philosophy.

IF YOU FINISHED TYPING IN THE MIDDLE OF A LINE, use both
the Whole Line Scale and the Part Line Scale to find how
many words you typed.

First, use the Whole Line Scale to find how many words you
typed in whole lines.

Second, use the Part Line Scale to find how many words you
typed in part of a line. You have to estimate this. It
will not be exact.

Third, add the Whole Line Scale number to the Part Line
Scale number.

Example: If the last word you typed was discoveries,
you typed about 319 words. (314 + 5)

Example: If the last word you typed was practical,
you typed about 340 words. (327 + 13)

he applied his (discoveries) to practical ends. His study

of the various aspects o

for this basic knowledge

vented the wheelbarrow

74

air pressure brought about

He designed the hydraulic

n its present form.

1 I 2 I 3 I 4 I 5 I`'6 I 7 18 I 9 110Iii
Part Line Scale

of fluids

press

112 I 13

and

uses

a d in-

114



WORD COUNTING EXERCISE

Name Date Class #
Last First

Words

When I was very young, I had the good fortune to attend a 12

school of the old type. We had a class in politeness, and I can 25

remember many of the things we were taught there. The rules UM 38

simple. Because of that they were impressive, and we were all 50

able to 'remember them and apply them in our daily lives. We 63

learned from the wise teacher that composure is a jewel of untold 76

worth, that good manners help smooth an otherwise rough path. 88

Like it or not, this world must be used by a great many people. ioi
That being the case, there must be good manners or there will 114

be fights. There will be trouble in the home and in the community 127

and ultimately this Ibickeing will lead us to more serious difficulties.
It is the part of good manners to create and maintain a serene life.
This does not mean that we must sit down and sedately stay seated
with an everlasting grin. A serene life is much deeper than that
it is essential to peace and

One reason why manners are so important is the fact that they
are the measure of an individual's sympathy and imagination. You
will find that they exist in the ratio in which one is capable of

lorderl

HOW MANY WORDS DID YOU TYPE--
1. If the last wor you typed was were? words

2. If the last word you typed was remember? words

3. If the last word you typed was bicker? words

4. If the last word you typed was order. words

tions constantly. He had been encouraged to exhibit his ego; and
in doing so, he was just making a nuisance of himself. No doubt
he will go through life in the same rude way because his mother
believed that any training in manners would make him unnatural.

1 I 2 I
3 I 4 I 5 I 6 I 7 I 8 I

9 I 10 I 11 I 12 I 13 I 14

142

156

169

183

190

202

216

229

242

253

265

277

290

304

317

330

343

356

369

382
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Appendix G

RULES FOR FINDING AND COUNTING ERRORS

1. This page is designed to teach you how to score a typewritten page
for errors. Read it carefully, and when you are finished, you will
be an expert on finding and counting errors in a typewritten page.

2. The reverse side of this page describes the rules for finding and
counting typing errors.

3. After you have finished studying the rules, do the Error Scoring
Exercise which you nave been given.

a. Circle each error that you find.

b. Count the total number of errors that you find, following the
rules for counting errors.

c. Write the total number of errors you found in the space provided
at the bottom of the Error Scoring Exercise.

4. The errors hate been circled and counted on the reverse side of the
Error Scoring Exercise. Do not look at that side of the page until
you have completed the Error Scoring Exercise.
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KINDS OF ERRORS

Capitals Capitals that are above or
below the regular line of
type

Spelling Includes regular misspell-
ings, transposition,
improper punctuation and
omitted letters

Spacing 011e space: Between words,
after commas
and semicolons

Two spaces: after periods,
colons and
question marks

Five spaces: for paragraph
indentation

Omission Omission of a word or words.
Each word omitted = 1 error

Addition Insertion of an extra word
or words. Each word
added = 1 error

Substi-

tution
Substitution of a similar
word. Each word substi-
tuted = 1 error

Should type: y
[4

I

Type appears M
i

Should type: bug James bite
Type appears dub james biet

Should type: mat,

Type appears mat,

Should type: end.

Type appears end.

Should type:
Type appears

Should type:
Type appears

Should type:
Type appears

key; knob
key; knob

boy: who? do

boy: who? do

red dog ran fast
red fast

long rug

long blue rug

the happy boy
the sad boy

Margins Uneven left margin due to the improper use of the
typewriter rather than to a faulty typewriter

RULES FOR COUNTING ERRORS

RULE 1. The punctuation following a word is considered as a part of that word.

RULE 2. The spacing following a word is considered as a part of that word.

RULE 3. If there are several errors within a word including the spacing or
punctuation after it) there is, nevertheless, only one error counted
for the eitire word.

RULE 4. Circle all words which contain the above errors.

EXCEPTIONS: Do not count the following as errors.

1. Light copy which may be due to a worn ribbon
2. Uneven left margin which may be due to a defective tynewriter
3. Uneven lines
4. Hyphenation
5. Right margin irregularities
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ERROR SCORING U.ERCISE

Last First

Date Class #

COPY WITHOUT ERRORS

If you have decided that you want to leave the shores of this country

for a vacation, you will have toapply to the State Department for a pass-
port. A branch of the Department, known as the Passport Office, has the

authority to issue passports to citizens of the United States. It has

offices in many of our larger cities.

The first thing to do is to write to the State Department or call at

one of the local offices and tell the clerk that you want a passport. You

will receive an application form that you will have to fill out. When you

have completed the application form, you mail it and two pictures of your-

self to the Department of State. One of the photos will be clipped to the

COPY WITH ERRORS

Read the copy below and compare it with the copy above. Circle each
error that you find. Then count the errors.

If you have desided that you want to leave the shores of this country
for a vacation, you will have to applyto the State Department for a pass-
port. A branch of the department, known as the Passport Office, has the

authority to issue passports to all citizens of the United States. It has

offices in many larger cities.

The first thing to do is to right to the State Department or call

at one of the local offices and tell the cl rk that you want a passport. You
will receive an application form that you you will have to fill out. When you

have completed the application form; you mail it and two pictures of your-

self to the Deparmeny of State. One of The photos will be cliped to the

How many errors did you find? errors
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COPY WITH ERRORS CIRCLED AND COUNTED

1

If you have desided that you want to leave the shores of this country
2 3 4

for aacataon) you will have to( o the Department for a pass-
5 6

port. A branch of the department;) known as the Passport Office, has the
7

authority to issue passports tot citizens of the United States. It has8 0 0 9
offices in manWarger cities.

11

The first thing to do is to

12
one of the local offices and tell the

14
will receive an application form that you will have to fill out. When you

15 16
completed the application

17

self to the Deparmeny of State. One of

to the State Department or call at
13

that you want a passport. You

you mail it and two pictures of your-
18 19

photos will be cliped to the

1. spelling error
2. strike-over
3. spacing error
4. flyipg capital
5. failure to capitalize

6. spacing error
7. word added
8. word omitted
9. word omitted

10. indentation error

11. incorrect wo..!
12. extra space
13. spacing error
14. word repeated
15. indentation error

16. punctuation error
17. spelling error
18. capitalization error
19. spelling error
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Appendix H

ENTERING FIRST WORD COUNT FOR SKILL BUILDING

Recording the First Skill Building Score
(Used in the West Audio 6, Forced-Pace program)

1. Have students type page 39 in Sustained Timed Writing for SPEED.

(5 minute trial)

2. Have students count the number of words that they typed, using the

two scales on page 39.

3. Have students record their word count as follows:

If they typed between

0 and 9 words

10 and 19 words

20 and 29 words

30 and 39 words

40 and 49 words

50 and 5_ words

60 and 69 words

70 and 79 words

80 and 89 words

90 and 99 words

80

They should record their score in

Step 1

Step 2

Step 5

Step 6

Step 9

Step 10

Step 13

Step 14

Step 17

Step 18



Recording the First Skill Building Score
(Used in the Free-Pace, Forced-Pace; Video 12, Forced-Pace:

and Video 6, Forced-Pace programs)

1. Have students type page 39 in Sustained Timed Vriting for SPEED.
(5 minute trial)

2. Have students count the number of words that they typed, using the
two scales on page 39.

3. Have students record their word count as follows:

If they typed between They should record their score in

Under 24 words Step 1

25 to 29 words 2

30 to 34 words 5

35 to 34 words 6

40 to 44 words 9

45 to 49 wards 10

SO to 54 words 13

ES to 59 words 14

60 to 64 words
17

65 to 69 words 18

70 to 74 words 21

75 to 79 words 22

80 to 84 words 25

85 to 89 words 26

90 to 94 words
29

95 tc 99 wurds 30
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Appendix I

TRAINING SCHEDULE USED FOR WEST:
AUDIO 6, FORCED-PACE PROGRAM AND

VIDEO 6, FORCED-PACE PROGRAM
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Appendix J

KEY EXERCISES USED FREE-PACE, FORCED-PACE PROGRAM

Letters in Patterned Order
1. qwertyuiopasdfghjk 1; zxcvbnm, ./
2. Q w E r T y U i 0 p A s D f G h J k L ;ZxCvBnM, /
3. / . ,mnbvcxz; lkjhgfdsapoiuytrewq
4. ?. ,mNbVcXz : 1 KjHgFdSaPoIuYtReWq
5. qazwsxedcrfvtgbyhnujmik ,o 1 .p; /
6 . q A z W s X e D c R f V t G b Y h N u J m I k ,oL .P ; ?

7. / ;p .lo ,kimjunhybgtvfrodexswzaq
8. / : p . 1 0 ,KiMjUnHyBgTvFrCdExSwZaQ
9. adgj lsfhk;qetuowryipz cbm.xvn,/
10. aDgJ 1 SfHk :qEtUoWrYiPzCbM.XvN,?
11. ; k h f s 1 jgdapiyrwouteq/ ,nvx.mbcz
12. ;KhFsLjGdApIyRwOuTeQ/ ,nVx .mBcZ
13. a; s ldkfjghqpwoeirutyz/x.c,vmbn
14. a : s LdK fJgHqPw 0 eIrUtYz?x .0, vMcN
15. ; alsk dj fhgpqowieuryt! z . x, cmvnb
16. ;AlSdKjFhGpQoWiEuRyT/ZZ. X ,CmVnEl
17. ghfjdks 1 a; tyrueiwoqpbnvmc , x. z/
18. gHfJdKsLa: tYrUeIwOqPbNyMc,x. z?
19. h g j f k d 1 s;ayturieowpqnbmv, c. x/ z
20. hGjFkD 1 S;AyTuRiEoWpQnBmV,C.X/Z
21. qzaxwsecdvrftbgnyhumj ,iko. 1 /p;
22. qZaXwSeCdVrFtBgNyHuMj ,Ik 0 .L/P;
23. /q .w ,emrntbyvucixozpahsjdkflg;
24. ?q.W,EmRnTbYvUcIxOzPail:,JdK fLf :
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One-Syllable Words

1. ache back Cage dad egg Fact gas hall Ice jail king Lack man nail.

2. Oak pace quack Race sack tack Up vase wag Yard add bad Calf dame?

3. edge Face gave hang Ill jam kneel Last male name Oar pail quart:

4. Rag stage team Use vine wet Yarn age bat Call date earn Fail /

5. gear has In jar know Lean me near Odd pan queen Red scare than.

6. Vote what year Aid barn can Dark end fed Gain have inch jug knew?

7. leg Mind neat oil Past queer reap Small tight view Wild yes aim:

8. Bang can den Else fire give Hawk ink jump Keep lip more Need;

9. once pay Quick ride seem Told won yet Air band chair Deer eve /

10. fine Goes hen is June key like Moss nice one Peel quiet ring?

11. Snow track wrap Yolk all beat Cent deed eael For goat his It:

12. junk knife Loaf mud nod Ore pig quilt Road shirt tune Waist you /

13. an Bed cell drum Ear five good Hope if just Knot long move Nine.

14. our place Quit rock song Twig weak youth And bent cave Dog eight?

15. flame Grew horn inn Jig kil3 luck Mitt note out Pole quite rule:

16. Silk tax whip Yell ant best Cat doll elm From grind horse Jcb;

17. kite led Meal now owe Porch rung spell Tear wide young Any beer/

18. case Dime eye frown Glow hog jaw Kind lash mail Nurse owl pray?

19. Ram skip they Wolf your ape Beg cod dish Elf flat grape Hung;

20. join knob List meant next Or punch ripe Sled tire wreck Are bell;

21. cord Ditch flip g.ide Heal jay knock Lump milk night Off pup roar.

22. Arm bang chew DiAe east fur Gas head joke Knock loss moon Noise/

23. ouch peace Rot start tool War art birth Crow due earth Free glad;

24. heel Jerk keen limp Mule none on Pie rest seat Trace weigh ask:

25. brush Cute draw eighth Flew grass hit Joy kiss length Mess neck?
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Two-Syllable Words

1. able bab: Cabin dairy easy Fairly gallon haircut Icy jacket.

2. kindness Ladder magic napkin Oatmeal package quarter Rabbit?

3. safety tablet Ugly valley wagon Yellow accept became Center/

4. defeat eighty Feather gentle heaven Ideal jelly kettle Likely;

5. measure neither Obey peanut question Reason second temper Uncle:

6. value weaken Yonder admire biscuit Chicken dinner elbow Fifty?

7. giant hidden Income jockey kingdom Lemon miner nickel Ocean/

8. p'llow quickly River Shadow thankful Under velvet whisky Afraid;

9. blackboard circus Dollar empty flower Glory hollow itself:

10. Journey kitchen lonely Moment noisy offer Platter rocket silence.

11. Ticket unfair every Wicked yourself ago Body clever dresser?

12. Enjoy follow govern Hunger improve juicy Kitten lumber muddy/

B. Number onion poison Runner slipper today Unfold visit without;

14. Ahead brother cocoa During errand freedom Grandma handle indeed:

15. Junior lying myself Notice open prepare Rumble snapping treasure.

16. unkind women Ahead buggy crazy Damage errand further Grapefruit?

17. heavy invite Joyous lover music Ninety orange public Rotten/

18. someone tunnel Unhurt written airport Bacon curtain defend;

19. Escape fashion golden Highway indoors lizard Mountain neighbor:

20. other Puzzle report spinach Turkey until writing Alarm because?

21. canyon Direct even fever Giving honey inside Lesson mistake/

22. narrow Often protect railroad Station trolley upon Worker among:

23. bitter Ceiling except hurry Insect lazy message Never only upset;

24. Winter angel blanket Champion double explain Finger garage hammer.

25. Island joking language Matter nineteen outdoors Perhaps receive/
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Three- and Four-Syllable Words

1. accident bakery Candlestick dangerous electric Factory gasoline.

2. handkerchief Imp3rtant jellyfish lemonade Magazine neighborhood?

3. October passenger rapidly Saturday tablecloth Umbrella valentine;

4. Waterproof yesterday adventure Banana capital December elephant:

5. Family general however Indian January library manager nevermore/

6. otherwise Peppermint remember schoolmaster Telephone understand.

7. valuable whenever Afternoon battleship carelessness Deposit?

8. eleven faraway Gentlemen happily interested Junior liberty;

9. medicine Newspaper otherwise pineapple September terible:

10. underwear Vegetable wonderful afterwards Buffalo carpenter/

11. difference enemy Favorite godmother happiness interesting?

12. locomotive multiply Nobody overalls pocketbook Settlement;

13. Thanksgiving unfinished Victory woodpecker already Becoming:

14. cereal direction Engineer finally government Hickory impossible/

15. machinery November overcoat policeman Seventeen theatre violet.

16. unfriendly Anyway beginning champion Discover evening furniture?

17. Gracious history overeat Possible several tobacco Unhappy visitor:

18. animal Bicycle chocolate diamond Excited fisherman grasshopper;

19. Holiday overhead potato Strawberry together uniform Another.

20. blackberry Cigarette everday grocery Honeymoon overturn?

21. pussycat Tomorrow unpleasant anything Buttermilk envelope/

22. gunpowder American beautiful cabinet Different everyone February.

23. geography Hospital machinery separate Tomato unwilling watermelon:

24. Automobile bookkeeper calendar Dressmaker exciting fisherman;

25. Grandmother settlement tricycle unusual Grandfather permanent?
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Appendix K

SKILL BUILDING PROGRESS BOOKLET:

USED IN FREE-PACE, FORCED-PACE PROGRAM (PAGES 1,2)

Name Date Class #
Last First

1. For your remaining time as a Group IV typist, you will do all of your
typing from copy in Sustained Timed Writing by Grubb and White. Each
page in this book is a separate typing exercise.

2. All of your practice typing will be done in 5 minute blocks, called
trials.

3. Begin each trial at the top of the specified page in Sustained Timed
Writing. Do not type the title of the exercise. Type the copy
exactly as it appears on the page.

4. When you type for speed, ignore errors completely. If you do not make
many errors on a speed trial, you are not typing fast enough.

5. When you type for accuracy, slow down a bit, and try to avoid making
errors. If you make more than 5 errors, slow down a bit more on the
next accuracy trial.

6. Record your scores (words or errors) after every trial in the appro-
priate Speed Trial Box or Accuracy Trial Box.

7. Repeat each exercise, starting each time at the top of the page, until
you meet or exceed the indicated speed or accuracy goal. Make sure
that you meet or exceed each indicated goal before you move on to the
next step.

8. When you reach your goal (type more words or make fewer errors than
are required), you may go on to the next step.

9. Type three or four exercises on the same sheet of paper.

10. Do not lose this booklet. Keep it with you for your entire two
weeks in this typing program. It is a record of your progress.

11. Read all instructions on the following pages before you start to type.
If you have any questions, raise your hand and an instructor will
help you.

12. From now on, you will be trying to build-up your typing skill. The
Skill Building Exercises that follow are designed to build-up your skill.

13. For all Skill Building Exercises, set your typewriter as follows:

a. Left margin stop at 13.
b. Right margin stop at 88.
c. Line space lever for single space.
d. Paper guide at 0.
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Step 1 FOR STUDENTS WHO TYPE UNDER 24 WORDS IN 5 MINUTES: INCREASE SPEED
Turn to page 3. Your goal is to type 25 words in 5 minutes. Keep
repeating the 5 minute exercise on page 3 until you reach your goal.
Record your word count for each speed trial in the Speed Trial
Boxes below. When you reach your goal, move on to step 2.

Word Count on Speed Trials Page 3

WC

WC

Step 2 FOR STUDENTS WHO TYPE 25 to 29 WORDS IN 5 MINUTES: INCREASE SPEED
Turn to page 4. Your goal is to type 30 words in 5 minutes. Keep
repeating the 5 minute exercise on page 4 until you reach your goal.
Record your word count for each speed trial i; the Speed Trial
Boxes below. When you reach your goal, move on to step 3.

Word Count on Speed Trials Page 4

WC

WC

Step 3 FOR STUDENTS WHO TYPE 30 to 34 WORDS IN 5 MINUTES: INCREASE SPEED
Turn to page 5. Your goal is to type 35 words in 5 minutes. Keep
repeating the 5 minute exercise on page 5 until you reach your goal.
Record your word count for each speed trial in the Speed Trial
Boxes below. When you reach your goal, move on to step 4.

Word Count on Speed Trials Page 5

WC

WC

Step 4 FOR STUDENTS WHO TYPE 35 to 39 WORDS IN 5 MINUTES:: REDUCE SPEED
Turn back to page 4. Your goal is to type no less than 30 words
while making no more than 5 errors. To do this, type a little
slower than you did in Step 3. If you make 6 or more errors,
reduce your speed a little more. Keep repeating the 5 minute
exercise on page 4 until you reach your goal. Record your word
count and your error count for each trial in the Accuracy Trial
Boxes below. When you reach your goal, move on to step 5.

Word and Error Count on Accuracy Trials Page 4

WC

EC
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Appendix I.

VIDEO TAPES USED IN
THE VIDEO TAPE TRAINING PROGRAMSa

TVR101
b

(30 Minutes) Introduction to the Typewriter

TVR102 (36 Minutes) Finger Exercises, Home Keys 1

TVR103 (35 Minutes) Finger Exercises, Home Keys 2

TVR104 (35 Minutes) Finger Exercises, Index Finger, Near Reaches 1

TVR10S (35 Minutes) Finger Exercises, Index Finger, Near Reaches 2

TVR106 (35 Minutes) Finger Exercises, Index Finger, Far Reaches 1

TVR107 (40 Minutes) Finger Exercises, Index Finger, Far Reaches 2

TVR108 (40 Minutes) Finger Exercises, Middle Finger 1

TVR109 (41 Minutes) Finger Exercises, Middle Finger 2

TVR110 (41 Minutes) Finger Exercises, Ring Finger 1

TVR111 (40 Minutes) Finger Exercises, Ring Finger 2

TVR112 (40 Minutes) Finger Exercises, Little Finger 1

TVR113 (40 Minutes) Finger Exercises, Little Finger 2

4The 12 video tapes were part of a 20-tape series developed by the
Southeastern Signal School to teach radio-teletypewriter operators.

bThis tape was not used in any of the experimental programs.
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Appendix M

COMPARISON OF VIDEO 12, FREE-PACE AND
VIDEO 12, FORCED-PACE PROGRAMS

Gross Words per Minute Typed at Various Time Intervals in
Video 12, Free-Pace and Video 12, Forced-Pace Typing
Programs, by GWPM Typed at Entry
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Errors per Five Minutes Typed at Various Time Intervals in
Video 12, Free-Pace and Video 12, Forced-Pace Typing
Programs, by GWPM Typed at Entry
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Appendix N

TABLE FOR CONVERTING GROSS WORDS AND
ERRORS TO NET WORDS PER MINUTE

Gross Words on
Five Minutes

Total Errors

011121314151 6 1 7 1 8

Net Words Per Minute
(after deducting 5 words for each error)

25

30
35

40
45
50
55
60
65

70
75

80
85
90
95

100

5 4 3 2 1 0
6 5 4 3 2 1 0
7 6 5 4 3 2 1 0
8 7 6 5 4 3 2 1 0
9 8 7 6 5 4 3 2 1

10 9 a 7 6 5 4 3 2

11 (_10 9 8 7 6 5 4 3
12 11 1 10 9 8 7 6 5 4

13 12 11 1 10 9 8 7 6 5

14 13 12 11 1 10 9 8 7 6

15 14 13 12 11 1 10 9 8 7

16 15 14 13 12 11 l 10 9 8

17 16 15 14 13 12 11 1 10 9
18 17 16 15 14 13 12 11 1 10
19 18 17 16 15 14 13 12 11

20 19 18 17 16 15 14 13 12
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