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Summary

No widely accepted performance standards or norms exist for realistic
typing tasks, partly because there has been no means of assessing the dif-
ficulty of the tasks to which the standards could apply. To provide dif-
ficulty indices, various subsets of 8 tasks from a battery of 64 typing
tasks (24 business letters, 24 tables, and 16 manuscripts from draft copy)
were administered to 3,134 typists completing 1 year, 2 years, and more
than 2 years of formal typing training in 137 typing class-9s of 92 teach-
ers in 21 high schools and 2-year colleges. The mean number of subjects
(Ss) per task was 121; and, as inferred from vocabulary test scores, Ss
were generally of low ability. The office-task battery means were found
to have satisfactory reliability.

Variations in task components found in a pilot study to lead to differ-
ences in performance were built into the test items; e.g., differences in
length, number of footnotes, number of corrections, type of copy (long-
hand, typed, mixed type and longhand), enclosures, enumerations, number
of columns (in a table or in a table contained in a letter), type of col-
umn headings, et al. Except for 3 form letters, the remaining 61 items
in the battery were unarranged, requiring the typist to make decisions
leading to an attractively arranged product, according to established
conventions. Work was scored for speed, number of errors in form or ar-
rangement, and number of uncorrected typographical errors. Canonical cor-
relation analysis was used to predict these three criteria, jointly, from
the various features of the tasks, resulting in 18 equations for predicting
difficulty: 1 for each of the 3 major classes of tasks (letters, tables,
manuscripts) at each of the 3 levels of training (1, 2, and 2+ years) for
each of 2 types of indices (stanines and deciles). The difficulty indices
predicted for the 3 training levels were so highly intercorrelated that
the use of 1 equation (per class of task) across levels might be justified.
That is, relative difficulty of t &aks was about the same for Ss at various
levels of training. Cross-validation applied to a sample of 9 tasks re-
sulted in cross-validity coefficients ranging between .215 and .904 among
the various classes of tasks and training levels and one of .666 across
tasks and levels. The 18 equations permit the estimation of the difficulty
of any business letters, tables, and manuscripts that contain the types of
features and range of variations in these features employed in the test
battery. Their use permits the eventual establishment of performance
standards and norms for realistic tasks of known difficulty among trainees
and applicants for employment.

Also furnished are decile norms for speed and percentile norms for
the two types of errors on each of the 64 tasks for the low-ability train-
ees of this study. They provide an initial pool for the eventual estab-
lishment of more broadly based standards on tasks of the kind used here.

Ancillary findings concern relationships between intelligence and typ-
ing proficiency (very little), ordinary copying skills and proficiency at
realistic office-typing tasks (very little), between speed and accuracy
(nearly none), and between various office-typing tasks (low to moderate).
Among these ancillary findings, the second has the most important implica-
tions for training, namely; the desirability of reducing the traditional
heavy focus on simple copying skills and of increased and earlier atten-
tion to realistic typing tasks and to the decision processes applicable
to the typing of such tasks.

8
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Difficulty Indices End Performance Norms
For Office-Typing Tasks1

For the more than half century that typewriting has been taught on a
large scale in the high schools of this country, its chief objective has
been vocational. Yet, there exist no broadly based and widely used stand-
ards of terminal training proficiency at the kinds of tasks engaged in
by employed typists (e.g., correspondence, tables, manuscripts and reports).
In contrast, there are substantial compilations of proficiency scores,
with well-developed and widely used norms, for "straight copy" typing:
the line-for-line copying of perfectly printed prose, without error cor-
rection end involving no considerations of arrangement of materials on
the page other than reasonably regular right-hand margins and sometimes,

correct word division. Further, straight copy practice and test materials
have been constructed at known difficulty levels, 'cased on measures of the
characteristics of the copy shown to be correlated with stroking speed.
Accordingly, it has been possible to measure straight copy skills on ma-
terials of known difficulty and to attribute changes in scores to changes
in skill, unconfounded by differences in the difficulty of the materials.

Ths historical focus on straight copy skills appears to be due, in
part, to the assumption that keystroking skill is the major component in
proficiency at realistic vocational typing tasks and, in part, to the
absence of indices of difficulty for vocational typing tasks. In recent.

years, evidence has been accumulating that stroking skill plays a modest
role in total proficiency at vocational tasks and that skill at such
tasks is based largely on factors intrinsic to them and wholly absent
in ordinary copying. However, the development of standards and norms
for vocational typing tasks (to replace the mistaken focus on ordinary
copying skills) requires, as a precondition, some means of specifying
and controlling for the difficulty of such tasks. With indices of voca-
tional typing task difficulty in hand, it will be possible to develop
training norms and standards and to express proficiency at tasks of
specified difficulty. Further, a change in score over time at tasks of
the same difficulty could properly be attributed to a change in skill,
unconfounded by a change in task difficulty. Also, for training pur-
poses, difficulty indices would make possible the grading of prw-Lice
materials according to difficulty during the course of instruction.

Purposes. The need in typewriting training and among employers,
then, is for well-developed standards and norms for proficiency at real-
istic typing tasks. To that end, the principal purpose of the present

1
The portion of this study that deals with difficulty indices is

in process of preparation as a doctoral thesis at Teachers College,
Columbia University, and will contain additional details of procedures
and findings not judged necessary or desirable for inclusion here.
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investigation was to establish difficulty indices for three major classes
of such tasks, identified in earlier studies as prominent in vocational
and personal typing activities; namely, business correspondence, tables,
and reports or manuscripts from rough draft copy, labeled, hereinafter,
as "office-typing tasks." A second major purpose was to provide an ini-
tial pool of normative data as a partial basis for eventual standards for
the tasks used for the development of difficulty indices. These data ap-
ply to high school trainees completing one and two years of training and
to community college students with more than two years of formal type-
writing training. The various training levels were used because of the
expectation that task difficulty might vary with differences in amount of
prior training.

Ancillary to the two foregoing major purposes were three minor ones
bearing on the estimation of relationships:

1. Between intelligence (as measured by vocabulary test scores) and
office-typing task performance--as a potential partial basis for screening
applicants for advanced typing training.

2. Between straight copy and office-typing performance (for speed
and quality of work)--as a basis for assessing the contribution to pro-
ficiency at realistic typing tasks of ordinary copying skills and, in
turn, the apprc-)riate extent of focus on copying skills during training.

3. Among performance scores on the various office-typing tasks--as
an index of the extent of transfer of skills from one type of task to
another.

Related Research

The pertinent related research concerns: (1) Existing difficulty
ir,lices for typing tasks, (2) Existing information on task proficiency
arid intertask relationships, (3) Intelligence as a predictor of typing
performance, end (4) Identification of the prominent classes of typing
activities. Each of these topics is discussed in turn.

Difficulty Indices

Indices of difficulty have been developed in a number of fields
(e.g., reading, shorthand dictation materlals). For typewriting, the
difficulty of ordinary prose materials for use under straight copy con-
ditions has typically been assessed via one or more of three language
characteristics: percentage of common words, syllabic intensity (mean
number of speech syllables per dictionary word), and stroke intensity
(mean number of typewriter strokes per dictionary word, including spacing
and punctuation). Bell (1949), for example, developed a "typewritability"
index leading to a 9-point scale of difficulty. Robinson (1968) esti-
mated the differences in performance (speed and errors) that accompanied
differences in each of the three indices.

10
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Al3houf;h several authorities have pointed to a need for indices of
difficulty for office-typing tasks, the one study that has been conducted
had so many procedural weaknesses as to limit it usefulness.2

The absence of indices of task difficulty as a barrier to the estab-
lishment of proficiency norms has been mentioned by a number of writers
(Reigner, 1936; Rowe, 1967; Russon, 1966: Tate, 1962). Specifically,
West (1964, p. 79) suggested that "two major areas for inouiry, as yet
untouched, are (a) indices of difficulty for real-life typing tasks and
(b) accumulation of performance-standard data on office typing tasks,"
and he outlined (West, 1969, pp. 575-7) the general tactics applicable
to the development of indices.

Task Proficiency and Intercorrelations

Available data on proficiency of terminal trainees at office-typing
tasks are modest in amount, and interpretation of that data points to the
need for difficulty indices. In addition, data on intertask relationships
reveal the modest role of copying skills in office-typing task proficien-
cy and identify the need for difficulty indices for each type of office
task, as follows:

Office-Typing Task Proficiency Levels. A review of 22 studies shows
a range of mean speeds at business letters from a low of 15 words per
minute (wpm) (Muhich, 1967) to a high of 39 wpm (Martin, 1954) tabla
speeds ranging from 4 wpm (Kerl, 1941) to 27 wpm (Martin, 1954), and
rough draft xa Luscrirt speeds from 10 wpm (Muhich, 1967) to 36 wpm
(Martin, 1954). Aside from such factors as differences in amount and
kind of training, other features that probably account for the variations
in outcomes are variations in test content and, especially, in test con-
ditions. In some of the studies (e.g., Martin, 1954), tasks ware pre-
arranged, requiring no placement decisions; in others (e.g., Muhich,
1967), thr, copy wat.1 unarranged, requiring the examinee to make placement
decisions. In some studies, errors were to be corrected; in others,
not. Concerning test content, ambiguity exists in attempts to describe
a task as "fairly difficult," "of average difficulty," and s) on. Even
more explicit verbal descriptions--e.g., "Two longhand tables, including
columnar and main headings: one of three columns, the other of four
columns--but each containing the equivalent of 50 5-stroke words" (West
and Bolanovich, 1963, p. 404)--do not permit sufficiently precise com-
parisons among tasks.

Intertask Relationships. The error in the conventional focus on
straight copy skills and in the underlying assumption that such skills
play a major role in proficiency at realistic typing tasks is revealed

2Wise (1969) disregarded unmailable work, discarded the work of
students who typed at a production rate below 20 wpm, and introduced
serious practice effects by using the same content in each of 16 dif-
ferent test items.

11
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in the correlational data for these two types of tasks. Simple analysis
of the task requirements should make apparent that straight cupy typing
involves only stroking skills, whereas office or "production" typing, as
it is also called, involves additional components wholly absent in ordinary
copying (viz., knowledge of conventions of format, decision-making about
placement of materials on the page, additional machine manipulation, proof-
reading, error correction). The expectation should therefore be of low
to moderate correlations between straight copy measures and measures of
office-typing proficiency. Past findings support that expectation. In

thirteen studies, several of which are summarized by Muhich (1967), is
between gross straight copy speed and speed (under a number of work con-
ditions) at office-typing tasks ranged between .07 (Jiles, 1957) and .84
(Muhich, 1967), averaging (by z transformation) .61. Error is ranged
between .22 (Muhich, 1967) and .35 (West and Bolanovich, 1963). Straight
copy speed is only moderately correlated with production speed, whereas
straight copy accuracy is nearly useless as an index of production accu-
racy. It is apparent that straight copy training is not a sufficient prep-
aration for office typing and that straight copy skills are weak indices
of production skills. Direct measures of office-typing proficiency are
needed.

Among office-typing tasks, speed intercorrelations in three studies
reviewed ranged between .34 (West, 1960) and .87 (Muhich, 1967), averaging,
by z transformation, .67; whereas error intercorrelations ranged between
.34 (Muhich, 1967) and .68 (West anr1 Bolanovich, 1963), averaging .49.
These correlations are not high enough to justify the use of measures of
one task as indices of performance on other office tasks. The various
types of office tasks need to be dealt with individually.

Intelligence as a Predictor of±TypW xificiency

Intelligence is virtually uncorrelated with straight copy proficiency;
the its for speed in 16 studies, several of which were summarized by Muhich
(1967), ranged from .04 (Eckert, 1960) to .62 (McIntire, 1934), averaging,
by / transformation, .35; for errors, the is in 6 studies reviewed, ranged
from .01 (Eckert, 1960) to .31 (White, 1935), averaging .19. The evidence
on relationships between intelligence and production typing proficiency,
on the other hand, is ambiguous; l's reported in 7 studies ranged from a
low of .02 (Dake, 1935) to a high of .81 (Cook and Appel, 1941), varying
with variations in the test copy, modes of scoring, range of student IQ
scores, and the intelligence measure employed. Additional evidence on the
issue is needed as a potential basis for screening of applicants for ad-
vanced typing training.

Prominent Typing Activities

Earlier surveys identify business letters, tables, and reports or
manuscripts from rough draft copy as the three leading classes of non-
trivial typing tasks, bf'h vocationally (Batchelor, 1950; Frisch, 1953;
Perkins, Byrd, and Rol: 1968) and, to a slightly lesser extent, in per-
sonal typing (Featheringuam, 1965). Another task, form fill-in work, is

17
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a leading one among "clerical" typists, but is omitted from the present
investigation because the great variety of forms does not permit con-
structing, for present purposes, one or more forms that could be thought
to be representative cf all forms. The three leading classes of tasks
mentioned previously Ere also the leading office-typing tasks in type-
writing textbooks, as shown by Muhich (1967), and by the content of
commercially published typewriting achievement and employment tests
(Burrs, 1965).

The pertinent related research supports the need for standards and
norms for office-typing tasks and for difficulty indices for such tasks
as a basis for interpretable standb:ds and norms. The evidence further
identifies the three prominent classes of office-typing tasks, the need
for dealing with each class individually, and the desirability of col-
lecting additional information on intertask relationships and on intel-
ligence as a predictor of office-typing proficiency.

Procedures

The chief procedures are those applicable to the development of
difficulty indices for three classe3 of office-typing tasks among typists
at three levels of training (2, 4, and 44- semesters), estimation of the
reliability of the performance scores u ed to develop the indices, and
cross-validation of the obtained diffic Ity indices. Collection of a
beginning pool of normative data is also involved. Details are given
for (1) Office-typing task variables, (2) Test instruments, (3) Subjects,
(4) Test administration, (5) Test scoring, and (6) Modes of data analysis.

Office-Typing Task Variables

The task variables included in the test battery were identified in a
W.lot study that also served to refine teat administration procedures.
Within each of the three major classes of tasks, the possible variations
in intraclass components ere quite large in number, and it is neither
practicable nor necessary to deal with all possible task component com-
binations. To identify those variables that do make a difference in
performance, a test battery consisting of 8 letters, 8 tables, and 5
manuscripts was administered to 80 students in 3 typing classe9 of 2
senior colleges in New York City. For each class of task, a basic task
was constructed, with each additional task in that class having only one
feature different from the basic version.

Findings from this pilot study identified three variables that
contributed nothing to difficulty as measured by speed and error dif-
fereAces between the basic version and the version with these three
features: vit., in letters, an attention line, a subject line, and a
carbon-copy notation. The remaining task variables, retained for incor-
poration into the final office.7ping task battery because they leA to
significant performance differences in the pilot study, are:
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Tables: A. Number of columns (2 vs. 3 vs. 4 vs. 5)

B. Column headings (with vs. without)

C. Column-head complexity

a. Single vs. double line
b. Longer vs. shorter than coJumn
c. Braced vs. no braced head

D. Length (37+ vs. 75 5-stroke words)

Letters: E. Enclosures (with vs. without)

F. Listed enumerations (with vs. without)

G. Tables (with vs. without); if "with," then:

a. With vs. without column heads
t. Number of columns
c. Number of column heads shorter than columns
d. Number of words in table (8 to 39 5-stroke

words)

H. Letter form (=arranged letter vs. prearranged
form letter)

I. Length (75 vs. 150 5-stroke words, including table,
if any)

Manuscripts: J. Type of copy (longhand vs. mixed type and longhand)

K. Number of footnotes (0 vs. 1 vs. 2)

L. Number of corrections (0 vs. 7 vs. 14)

M. Length (75 vs. 150 5-stroke words)

Test Instruments

The test instruments consisted of (1) a 20-word, multiple choice
vocabulary test, used as an estimate of intelligence of subjects (Ss),
(2) a 3-minute straight copy timed writing, and (3) a battery of 64
office-typing tasks.

Vocabulary Test. Intelligence test scores were not available on all
students' records, and those recorded arose from a number of different
tests that do not generate directly comparat' scores. To provide a uni-
form basis for estimating intelligtAce, the '.0 -word vocabulary test (Form
2) from the CAVD scale of Thorndike and others (Buros, 1965) was admin-
istered to all Ss. For two of the five forms Miner (1961) reported cor-
relations (cor acted for attenuation) with the WAIS (Wechsler Adult in-
telligence Sca.e) of .84 and .86.

14
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Straight Copy Timed Writing. To provide information on the relation-
ship between ordinary stroking skill and proficiency at off
tasks, a 3-minute timing on ordinary prose materials of average difficulty
(syllabic intensity of 1.53 and stroke intensity of 6.0) was administered
to all Ss (Appendix B, p. 75). The level of difficulty was selected to
conform with the average for Silverthornis vocabulary of written business
communication (1955) as reported by West (1968).

Office-Typing Task Battery. The office-typing task battery con-
sisted of 24 business letters, 24 tables, and 16 manuscripts. The test
materials were in some instances composed and in other instances adapted
from a variety of sources. They are shown in Appendix B, pp. 76-134.
Details follow on (a) item construction, (b) assi nment of task features
to test items, and (c) assembly of test booklets.

(a) Item Construction. Based on Frisch's (1953) finding that the
majority of the stimulus materials of the employed clerical typist were
in longhand or mixed type and longhand, all tables and all letters, ex-
cept for the form letters, were in longhand; manuscripts were wholly in
longhand, in mixed type and longhand, or wholly typewritten. All office-
typing tasks had a stroke intensity of 6.0, the same as the straight
copy timed writing.

(b) Assignment of Task Features to Test Items. The task variables
or features or components are those listed on page 6. As mandated by the
requirencnts of statistical analyses for difficulty indices (pp. 11-14),
features were assigned to tasks at random, with results as given in Appen-
dix A, Tables 19-21, pp. 39-41.

(c) Assembly of Test Booklets. Because the entire test battery of
64 tasks could not be typed by any student in the testing time available
(4-5 dais per class), the 64 tasks were distributed into $ booklets con-
taining 8 tasks per booklet, and each student was given one booklet.
Three different kinds of task "packaging" were used.

In the earliest testing (that of 2-year college students) the 24
tables were randomly assigned to three booklets, each containing $ tables.
Each typing class was then randomly divided into thirds, and each third
of the class typed from a different table booklet. To insure independent
work and to randomipe practice end fatigue effects, each set of 8 tables
was arranged in two random orders for random distribution within each
third of each class.

It vas quickly recognized that the foregoing arrangement of task
booklets sacrificed information on interrelationships among different
classes of tasks and, especially, that the potential for substantial
practice effects was strong. Therefore, for tae remaining testing of
2-year college students (on letters and manuscripts) each booklet
contained both letters and manuscripts.

The bulk of the testing was of high school trainees. For them,
each booklet contained all three classes of tasks, with 8 tasks in each
(i.e., 3 letters, 3 tables, and 2 manuscripts) arranged so that two tasks
of the same kind did not followleensecutively. Eight different sets of
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booklets were arranged in 5+ different orders, providing 42 booklets in
all.

Subjects

One group of Ss was used to establish difficulty indices for office-
typing tasks; another group of Ss was used to estimate the reliability of
the office-typing task performance means and to cross-validate the diffi-
culty indices.

Subjects for Difficulty Indices. Three considerations mandated a
substantial number (N) of Ss for the establishment of difficulty indices,
as follows:

1. The need to represent each of three terminal stages or "levels"
of typing training (2, 4, and 4+ semesters).

2. A large number of tasks required to represent the variety of
intratask difficulty factors and to provide a sufficient statistical base
for developing indices.

3. The provision of an initial pool of scores as a basis for the
eventual establishment of proficiency norms that could be used as a basis
for terminal training standards.

Indices of task difficulty for use in assessing readiness for em-
ployment are properly based on the performance of students at terminal
stages of training. In the nation's secondary schools, vocational typing
is taken as a 1-year course by 70 percent of registrants and as a 2-year
course by most of the remaining registrants (Wright, 1964, 1965). Ac-
cordingly, those completing 2 and 4 semesters of high school training
provided most of the Ss for this investigation. The remaining Ss, rep-
resenting more than 4 semesters (4+) of formal typing training, were
drawn from 2-year colleges.

Information on amount of typing training (including the present
course) among 2-year college students was secured from Ss via questionnaire.
Junior high school typing was excluded because of the wide variation in
number of semesters of such training, in the number of typing class periods
per week, and in the interval between junior high school and current train-
ing. In nontyping courses that include some typing, the percentage of
time devoted to typing was multiplied by the number of semesters in such
courses, and added to the number of semesters in actual typewriting courses.
In the 2-year colleges, only Ss with more than 4 semesters of typewriting
were included.

Ss consisted of ia) 1335 2nd-semester students in 52 classes of 36
different teachers in 11 high schools, of (b) 1214 4th-semester students
in 48 classes of 32 different teachers in 12 high schools in New York City,
suburbs of New York, and New Jersey, and of (c) 585 2-year college students
with more than 4 semesters of typing in 37 classes of 29 different teachers
in 9 2-year colleges in New York City, Long Island, and Massachusetts.

16
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These typing trainees, according to their scores on the intelligence-
related vocabulary test, were generally low-ability students. Thus the
findings of this study apply primarily to low-ability trainees.

Although the total number of Ss tested was thought sufficient to sup-
ply the desired minimum of 150 trainees per task per training level, that
objective was not always achieved. Student absenteeism (on one or more
days of a full week of testing), occasional failure of test administra-
tors to record item-completion time, students' names missing from test
papers, typewriter malfunctions, and comparable annoyances led to attri-
tion in the number of usable Ss. Usable Ns per task per level ranged
from a low of 54 to a high of 188, with a mean of 121. Ns are given by
item and by level in Tables 22-24 in Appendix A, pp. 42-47.

Subjects for Reliability of Means and Cross-Validation. Test admin-
istration for estimating the reliability of the means for the office
tasks and for cross-validating the difficulty indices was carried out one
year after the testing for the development of difficulty indices. New Ss
were used, consisting of 88 2nd-semester students from 3 classes of 3
different teachers in 2 high schools, 94 4th-semester students in 8
classes of 4 different teachers in 3 high schools, and 55 4+-semester
students in 3 classes of 3 different teachers in 2 2-year colleges.

Test Administration

All tests were administered during the last month of the academic
year. On the first day of testing, all 2-year college students completed
the background questionnaire, and all high school and college students
completed the vocabulary test and the 3-minute straight-copy timed writing
under no-erasing conditions. Students then typed from the booklet con-
taining the eight office tasks, under instructions to proofread all work
and to make corrections before submitting each task as completed. As the
completed task was handed in, the cumulative typing time for the day was
recorded. Completion time for each task was obtained by subtracting the
cumulative completion time for that task from the cumulative completion
time for the next task. If a student did r't complete a task when the
period was over, it was collected and returt....d to him for completion the
following day. He was allowed to align the paper in his typewriter just
as it was on the previous day when the period ended. Timing began when

announced their readiness to resume typing. Completion time on these
tasks was determined by subtracting the cumulative time for the last com-
pleted task the previous day from the total time for that day and then
adding the time taken on the following day to complete the task.

Detailed instructions to Ss were prepared by the investigator, dupli-
cated for distribution to Ss, and read verbatim to Ss by test adminis-
trators.

Test goring

Straight-copy performance was scored for total strokes and for num-
ber of errors. In reporting results, total strokes were converted to
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gross words per minute (gwpm) by dividing total strokes by 15 (5 strokes
per word times 3 minutes).

Speed on office activities was measured by completion time to the
nearest quarter minute for each task. Quality was measured by the number
of uncorrected typographical errors and the number of form errors. Form
errors are those in placement of materials on the page (e.g., an off-
center heading, unequal spacing between table columns, et al.) or ones
that violate typewriting conventions (e.g., more than one blank line be-
tween the inside address and salutation of a letter).

To maximize the reliability of test. scoring by the several test scor-
ers, a scoring manual was developed showing details on computing completion
time and on scoring typographical and form errors. All tasks, both
straight copy and office, were scored twice, by different scorers.

Reliability of the Means

The sheer volume of 64 office tasks precluded direct assessment of
the reliability of performance scores on each task via conventional test-
retest methods. That is, with an entire week required for initial admin-
istration of an 8-task booklet to each S, there was no possibility of
securing the permission of school personnel for readministration of the
entire test battery to the same Ss during a second week. Instead, in-
direct evidence for stability of mean scores was secured by readministra-
tion of 9 selected tasks (3 letters, 3 tables, 3 manuscripts) to a new
sample of (38 to 60) comparable examinees at each of the three training
levels.

As it was necessary to select the 9 tasks before analysis of the
original data had been completed, there was no basis for combining the 3
criteria of completion time, typographical errors, and form errors. There-
fore, the single criterion of completion time was used to rank order the
letters, table*, and manuscripts--based OA a random sample of 25 papers at
each of the 3 training levels for each of the 64 tasks in the initial ad-
ministration. The 9 tasks then consisted of 3 letters, 3 tables, and 3
manuscripts: one of each at approximately the 27th, 50th, and 73rd per-
centile in the rank-ordered lists. The same 9 tasks were identified at
each of the 3 training levels.

Differences in means for the two administrations of the 9 tasks
(initially and one year later) were subjected to t teat. Of the 81 t-
tests (3 levels x 3 criterion measures x 9 tasks), nonsignificant is were
found for 18 speed measures, 17 measures of typographical errors, and 16
measures of form errors. Since measures of different subjects should be
expected to show less agreement than repeated measures of the same sub-
jects, the finding of fair stability of performance means for the tasks
under rather severe conditions suggests that the measures tend to have
acceptable stability for their purposes.

A second measure of the stability of the means was secured by cor-
relating the means of the criterion scores on the first administration

I



of the tasks with those on the second administration. The 9 obtained
correlations (3 levels x 3 criteria) were all significantly lifferent
from zero at the .01 level and ranged from .77 (semester 4+ for typo-
graphical errors) to .98 (semester 4 for completion time), with a mean,
using z-transformation, of .93. These correlations also suggest an
acceptable level of stability of the means for their purposes in this

study.

Data Analyses

Data analyses, as described in more detail below, pertain to (1)
the development of difficulty indices and their validation and cross
validation, (2) the furnishing of normative performance data on each of
the 64 tasks, as an initial basis for eventual performance norms, and
(3) estimation of performance intercorrelations. All tests of signifi-
cance used a minimum probability level of .05.

Difficulty Indices. Office-task difficulty is measured by speed
and accuracy of performance: here, by completion time, form errors, and
uncorrected typographical errors. Speed and errors are presumably a
function of, are predicted by, the characteristics of the task (as given
on page 6). There are, here, multiple predictors of multiple criteria,
to which canonical correlation analysis is applicable. A canonical cor-
relation ranges between 0 and +1 and measures the relationship between
the predictors, taken together, and the criterion measures, taken togeth-
er.

In this investigation, the end products of canonical analysis are:

a. Potentially, 27 canonical equations--3 levels of training x 3
classes of tasks x 3 criterion measures (each equation gives emphasis to
a different criterion)--for predicting the difficulty of a task within a
given class at a given level of training.

b. A difficulty index (in stanine and in decile form) for each of
the 64 tasks An the test battery.

The steps in canonical analysis, after expressing all raw performance
scores and predictor values in z.score form (Mean = 0, SD = 1), as man-
dated by the requirements of canonical correlation analysis, may be out-
lined as follows:

1. Analysis of means for each of three criterion variables (comple-
tion time, form errors, typographical errors), for each of 64 tasks, by
class of task (letter, table, manuscript), by level (2, 4, 44- semesters
of prior 1.wining), using the values of the task characteristics ( Tables

19-21, pp. 39 -4].) as predictors, provided:

a. The canonical correlation for each root (1 root for each cri-
terion variable), emphasizing each criterion in turn in such a manner as
to maximize the correlation

'19
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b. Canonical weights (analogous to Beta weights) for each pre-
dictor and criterion variable, which, in turn, leads to canonical equa-

tions

c. Chi-square tests of the significance of each R
c

(canonical

correlation)

d. Numerous correlation matrices

An example may be helpful in further explaining point la, listed im-
mediately above. Each root emphasizes a different criterion, but does not

discount the other criteria. For example, the first root might choose
completion time L,o emphasize (because it provides the highest canonical
correlation). Then the other two criteria are given weights. For the

second root, form errors may be emphasized because they have the second
highest correlation, and the other two criteria are now given weights.
In each case, there is a canonical weight for each of the criteria for
each of the three roots.

2. The useful equations (Step lb, above) are those whose roots are
associated with the statistically significant canonical correlations.
The first two roots were found to be statistically significant in most of
the analyses (see p. 17). Thus, for each of the 64 tasks the obtained
canonical weights (from lb above) were then applied to the z-values of the
predictor variables and to the z-values of the means of the criterion
variables. For each of the canonical equations associated with the first
two roots in each analysis, the composite value of the predictors is on
one side of the equals sign and the composite value of the criteria is on
the other side. In order to maximize the prediction, the composite values
of the predictor variables were multiplied by the square of the canonical
correlation (R 42).

3. "Validating" (in the sense of verifying the computational pro-
cesses leading to the canonical equations and composite scores of step 2)

involved correlation of the obtained scores with those predicted by the
canonical equations. The resulting correlations should match the canonical
correlations.

4. Summation of the composite predictor scores (for each statistical-
ly significant root) follows from the fact that each root emphasizes a
different aspect of difficulty and from the findings, in the present in-
stance, that (a) not all roots were significant and that (b) there was
more than one significant root (in fact, two) for each class of task at
each level of training. The 18 composite predictor scores (2 signifi-
cant roots x 3 classes of tasks x 3 levels of training) yielded 9 summed
composite predictor scores (3 classes of tasks x 3 levels of training).

5. Validation of the summed composite scores used multiple regression
analysis, resulting in a multiple correlation between the predictor vari-
ables and the summed predicted scores.

The steps outlined thus far identify weights for the variables that
arise from the performance scores of examinees and are such as to maxi-
mize the correlations between predictors and criteria. Therefore:

20
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6. The results were cross-validated against the obtained scores of
an independent sample of examinees: those involved in the estimate of
the reliability of the means (see p. 10). That is, the scores predicted
from the canonical equations arising from initial testing were correlated
with the obtained scores on the nine tasks involved in reliability test-
ing: by level, by class of task, acid across levels and tasks.

Ideally, cross-validation of the difficulty indices should involve
administration of a new tee,, battery to comparable examinees and the
correlating of the obtained scores with scores predicted from the present
canonical equations. In the absence of that mode of cross-validation,
the propriety of extrapolation of the present findings to new office tasks
should be judged as tentative. On the other hand, given the task charac-
teristics employed as predictors in the present investigation, new tasks
incorporating the same characteristics would differ from the present tasks
only in their vocabulary. For example, the examineels table-typing behav-
ior in centering the column heading River over Mississippi differs in no
wise from his behavior in centering, in some other table, the column
heading State over California. A collection letter to Mr. Jones that
lists two enclosures calls for the same responses by the examinee as a
sales letter to Mr. Smith that lists a number of enclosures. It seems
logically apparent that it is the format features of office tasks, not
their vocabulary, that makes a difference. Accordingly, there would
appear to be little risk in applying the findings of the present inves-
tigation to any letters, tables, and manuscripts--provided they do not
contain features absent from the tasks of the present study. In fact,

such differences in findings as might occur would more likely be due
to differences among examinees than to differences in the vocabulary of
tasks. However, confirming the expectation of the applicability of
present findings to new tasks and new examinees is a matter for future
investigation.

7. A check was carried out against the possibility of the spuriously
high canonical correlations that can result because canonical processes
assign large weight to highly correlated variables, with other variables
weighted so as to maximize the relationship. For that purpose, cross-
correlation matrices were obtained and examined.

8. For uce as indices of task difficulty, the summed predicted
scores (Step 4, above) were converted into 4.wo types of scores:
(a) deciles and (b) stanines (Mean = 5, SD 11 2), recorded to the next

higher whole number in instances of obtained dacimal values.

9. The statistical procedures outlined in steps 1-8, above, require
the conversion of raw scores into z-scores, and then several additional
steps before the difficulty index, as expressed by either deciles or
stanines, can be obtained. To permit future investigators and users to
assign difficulty indices directly from the raw score values of the
task variables--as an alternative to the several steps outlined above- -
multiple regreasion equations were derived using the obtained difficulty
indices for each of the tasks (from Step 8) as criterion scores. The

raw score values of the task characteristics (Tables 19-21, pp. 39-41)
were used as predictors. The resulting equations permit direct prediction.
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and multiple correlations provide estimates of the accuracy of those pre-
dictions. Multiple regression analysis was performed by level, by class
of task, for each of the two types of indices (deciles and starines).

Performance Norms. As an initial basis for evPntual standards for
office-typing tasks, distributions of selected percentile values were
computed for each criterion variable, for each of the 64 tasks, by level,
with the criterion scores expressed in raw score form.

Performance Intercorrelations. To estimate relationships between
intelligence and typing performance, vocabulary test scores (by level of
training; were correlated with speed and errors in straight copy typing
and with completion time, uncorrected typographical errors, and form
errors in each of the 64 typing tasks, within class of task. Relation-
ships between straight-copy and office -task performances were estimated
by correlating copying speed with office-task completion time. Correlations
between straight-copy speed and the two types of office-task errors and
between straight-copy errors and office-task errors were not computed
because the variables have no logical relationship, thus rendering cor-
relations meaningless. Intercorrelations among office tasks (64 x 64
matrices) were computed for each of the three criterion variables, by
level of training; and, for each of the 64 tasks, speed was correlated
with each of the two types of errors, by level. In all instances, the
average correlation was taken as the median of the distribution of is
(Garrett, 1949).

Results and Discussion

Descriptive data include mean scores and standard deviations (SDs)
for each of the 3 training levels for (a) vocabulary test scores, (b)
straight-copy speed and errors, and (c) completion time, uncorrected
typographical errors, and form errors on each of the 64 office-typing
tasks. Analytical data pertain to (d) difficulty indices, (e) perfor-
mance norms, and (f) performance intercorrelations. The tabular displays
of major findings and end products of this investigation are in the body
of the report; finer details and interim data are shown in appendix tables.

Means and Standard Deviations of Performance Scores

Means and SDs (by level) on the vocabulary test, the straight copy
timed writing, and each of the 64 office-typing tasks are reported.

The vocabulary test, administered as an estimate of intelligence, has
a maximum possible score of 20. Findings are displayed in Table 1, page 15.

For Ss in Semesters 2 and 4 the mean score was at approximately the ninth
grade level; for 2-year college Ss, at the twelfth grade level. The items in
the vocabulary test are scaled in diffibulty order, i.e., a student who is
unable to respond correctly to item number 9 is unlikely to know any of
the words between 10 and 20, except for correct guesses. The typical high
school typist knows that downcast means stead, WI, does not know that average
means ordinary. The typical 2-year college typist knows that dynasty means
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ruling family, but does not know that sexton means janitor. The decrease
from Semester 2 to Semester 4 scores may be explained by the fact that
the brighter students were stenographic majors who took only one year of
typewriting, while the 2-year students were less bright general clerical
majors.

Table 1
Vocabulary Test Means and Standard Deviations

(By Level)

Level Mental
Mean SD

(Semester) Age*

2 1326 8.55 2.90 14-3

4 1209 7.97 2.56 13-10

4+ 585 11.79 2.39 16-6

*Mental Age equivalents for the means
(in years and months) are given by Miner
(1961).

The straight copy means and SDs are displayed in Table 2.

Table 2
Straight-Copy Means and Standard Deviations

For Speed and Errors*
(By Level)

Level
(Semester)

N

Gross Words
Per Minute

Errors

Mean SD Mean SD

2 1326 33.66 13.65 8.08 5.16

4 1195 38.55 14.31 8.65 6.52

4+ 581 54.68 21.96 6.20 5.86

*3-minute timed writing.

The data of Table 2 show that students in Semesters 2 and 4 averaged
about 2.8 errors per minute (epm), while Semester 44 students averaged
2.1 rpm. The high school mean speeds (34 and 39 wpm) were below the
40-wpm minimum standard for many Civil Service positions.

The office - typing task means, for each of the 64 tasks (Appendix A,
'Tables 22-24, pp. 42-47), were the values used in the development of the
difficulty inohces. They are summarized across class of task in Table

3. P. 16.
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Table 3
Office-Typing Task Means

(By and Across Class of Task; By Level)

Class of Task
Completion

and
Mean Time Typographical Form

Semester
(quarter Errors Errors
minutes)

24 Letters

2 109 58.66 4.31 6.27
4 117 52.33 3.22 5.18
4+ 116 36.42 1.01 2.62

24 Tables

2 109 53.25 2.12 6.19
4 124 49 02 1.70 5.50
4* 156 33.91 0.64 3.50

le Manuscripts

2 103 53.20 4.31 7.96
4 130 50.74 3.26 7.30
4* 120 33.23 1.05 2.91

Acroas 64 Tasks

2 107 55.04 3.58 6.81

4 124 50.70 2.73 5.99
4+ 131 34.52 0.90 3.01

Across tasks, the second year of typing t?aining adds 8% to speed
and reduces uncorrected typographical errors by 24% and form errors by
12%, as compared to Semester 2 Ss. For example, tasks that require, on
the average, 14-15 minutes to complete, are completed LI only 3/4 to
1-1/2 fewer minutes with a second year of training. Errors, on the other
hand, are reduced by about 1/4 to 1/6. Additional training and selection,
(i.e., Semester 44- Ss compared to Semester 4 Ss) add 32% to speed and
reduce uncorrected typographical errors by 67% and form errors by 50%.

The wide range of the means in Table 3 demonstrates the need for
identifying the specific level of difficulty of any office-typing task.
So do the differences in student performance for different tasks of the
same length. Also apparent are differences in performance following
differences in amount of previous typewriting training. These various
findings are congruent with expectations, and support the need for the
current investigation and the pertinence of its procedures to its pur-
poses.

For canonical correlation analysis, the subjects are not the indi-
vidual students but, rather, the tasks. Thus, the mean scores for each
task became the values for each "subject," i.e., for each task.
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Difficulty Indices

Tbe several steps outlined in the procedures section were followed
to develop the difficulty indices for each of the 64 tasks for each of
tha three training levels. The numbered paragraphs below match the num-
boring of the "procedures" paragraphs (pp. 11-14). The results of inter-
mediate steps in analysis are summarily characterized and detailed find-
ings are shown only for the major end products of the analysis.

1. The canonical correlation analysis provided all of the data de-
scribed earlier (p. 11, point 1). The canonical correlations for the
first two roots were statistically significant at at least the .05 level,
except for Semester 4+ Letter's and Semester 4+ Tables, both of which had
correlations that were significant only for the first root. Correlations
for the first root ranged from a low of .941 to a high of .977; for the
second root they ranged from .701 to .972. These results mandated the
use of the first two roots in the analyses. Each emphasizes a different
criterion and describes a relationship with the predictor variables that
is statistically significant.

2. The procedures given in Step 2 (p. 12) were carried out.

3. The validation process confirmed the accuracy of the original
computations. That is, the correlations of the obtained with the pre-
dicted scores matched the canonical corrulations.

4. The composite predictor (mores for each of the two roots or

each analysis were summed. As each root reflects an emphasis on a dif-
ferent crite:ion variable, to provide a prediction of over-all difficulty
it was necessary to sum the composite predictor scores for both of the
significant canonical correlations. For example, the first root might
emphasize completion time, and on that basis the task might be very dif-
ficult. The second root might emphasize form errors, and, on that basis,
the task might be very simple. By summing the predicted scores for both
roots, the task would be predicted to be of average difficulty. On the
other hand, if the task were very difficult on both criteria, the summed
predictor score would indicate that the overall difficulty level was also
high. The higher the number, -fter adding the two composite scores, the
more difficult the task is predicted to be; the lower the number, the
easier the task is predicted to be. Because this process takes all three
criterion measures into account, it is possible that one task can be
typed more quickly than a second task and still be more difficult because
of the greater number of form and uncorrected typographical errors. The pre-
dicted rank order of task difficulty may not be the same as the actual
rank order because the obtained canonical correlations were less than 1
and therefore do not predict perfectly.

5. It was next necessary to estimate the validity of summing the
composite predictor scores for the first two roots. This waa accomplished
by using multiple regression analysis to examine how vell the summed pre-
dicted score can be predicted by the predictor variables. The resulting
multiple correlations ranged from .920 to 1.000. This analysis supports
the use of the summed composite scores for estimating the difficulty
levels of the tasks.
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6. For cross-validation, the task means (obtained from the second
administration of the 9 test instruments used in establishing the reli-
ability of the means) were transformed, using the z-scores of the first
administration. After substituting these z- scores in the canonical equa-
tions for the first two roots, the two composite criterion scores for each
task were summed and correlated with the summed composite predictor scores.
The resulting cross-validity coefficients are shown in Table 4.

Table 4
Cross-Validity Coefficients Using Nine Tasks a

(By Level, By Class, and Across Level and Class)

Variable Coefficient

By Level (Semester)

.902**

.215

.796**

.597*
10541.9

.666**

2

4
4+

By Class of Task

Letters
Tables
Manuscripts

Across Level and Class

aN for Across Level and Class is 27 (9
Tasks x 3 Levels).

*p < .05. **p< .01.

Of the 7 cross-validity coefficients shown in Table 4, all were sig-
nificantly different from zero at the .01 level, except for Semester 4+
Ss (nonsignificant) and for tables (significant at the .05 level). Be-
cause of the low cross-validity coefficient for Semester .4 Ss, the cross-
validity coefficients by class of task and across level and class of task
were further depressed. The 6 significant coefficients indicate that the
obtained canonical correlations predict student performance significantly
at Semesters 2 and 4 for each class of tasks and across levels and class
of task.

7. Examination of the predictor-criterion intercorrelations reveals
that there are rather high intercorrelations (highest correlation in each
matrix ranging from .72 to .91). Although this does create spuriously
high canonical correlations (i.e., the canonical correlation is inflated
because of the high intercorrelations), canonical analysis taken into ac-
count the complex nature of the variables that account for difficulty and is
mandated by the need to provide weights that could combine the criterion
variables or components of performance, rather than merely explain the
relationship between the two sets of variables. Thus, the high inter-
correlations do not Invalidate the use of the canonical Equations for
their purposes.
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8. As described in the procedures section, the summed composite pre-
dicted scores were standardized into stanlaes and deciles. The resulting
stanines and deciles are the difficulty indices for each of the office-
typing tasks. These indices are shown in Tables 5-7.

Table 5
Stanine and Decile Values for Each of 24 Letters

(In Rank Order By Level)

Semester 2 Semester 4 Semester 4+

Number Stanine Decile Number Stanine Decile Number Stanine Decile

17 3 1 9 3 1 16 3 1

8 3 1 17 3 1 8 3 1

9 3 2 7 3 2 17 3 2

16 3 2 8 3 2 24 3 2

7 3 3 10 3 3 7 3 3

24 3 3 24 4 3 9 3 3

10 4 3 16 4 3 4 4 3

12 4 4 21 4 4 23 4 4
13 4 4 12 4 4 5 4 4

21 4 5 13 5 5 1 5 5

19 5 5 19 5 5 18 5 5

5 6 6 18 6 6 21 6 6

23 6 6 5 6 6 10 6 6

18 6 6 1 6 6 19 6 6

4 6 7 23 6 7 20 6 7

1 6 7 15 7 7 2 7 7

22 7 8 4 7 8 13 7 8

15 7 8 22 7 8 12 7 8

20 7 8 3 7 8 11 7 8

11 7 9 20 7 9 22 7 9

14 8 9 11 8 9 15 8 9

2 8 10 2 8 10 3 8 10

3 9 10 14 8 10 6 9 10

6 9 10 6 9 10 14 9 10
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Table 6
Stanine and Decile Values for Each of 24 Tables

(In Rank Order By Level)

Semester 2 Semester 4 Semester 44

Number Starine Decile Number Stanine Docile Number Stanine Decile

10 3 1 23 3 1

11 3 1 24 3 1

7 3 2 21 3 2

19 3 2 7 3 2

16 3 3 19 3 3

12 3 3 10 3 3

23 3 3 16 3 3
21 3 4 12 4 4
2 4 4 8 5 4
8 4 5 2 5 5

24 4 5 11 5 5
1 7 6 14 6 6

17 7 6 6 7 6

9 7 6 18 7 6
13 7 7 1 7 7

3 7 7 9 7 7
20 8 22 7 8

4 7 9 4 7 8

6 7 9 13 7 8

22 7 9 3 7 9
14 7 9 5 7 9
5 8 10 15 8 10

18 8 10 20 8 10
15 8 10 17 8 10

11 3 1

10 3 1

7 3 2

12 3 3

2 3 3

16 3 3

19 4 3

21 4 4
8 4 4
23 4 5

24 5 5

17 6 6

1 6 6

9 7 6

20 7 7

13 7 7

3 7 8

4 7 8

22 7 8

15 7 9
18 8 9
5 8 10
6 8 10

14 8 10
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Te.ble 7

Stanine and Decilo Values for Each of 16 Manusc.ipts
(In Rank Orden By Level)

Semester 2 Semester 4 Semester 4+

Number Stanine Decile Number Stanine Decile Number Stanine Decile

15 2 1 10 3 1 14 3 1

1J 3 2 15 3 2 10 3 2

13 3 2 14 3 2 15 3 2

8 4 3 13 3 3 13 4 3

14 4 4 8 3 4 6 4 4

9 5 4 12 6 4 12 5 4
12 5 5 9 6 5 8 5 5

4 5 6 6 6 6 16 5 6

5 6 6 5 6 6 7 6 6

16 6 7 7 6 7 9 6 7

6 6 7 16 6 7 1 6 7

1 6 8 4 6 8 5 6 6

7 7 9 1 6 9 4 7 9

11 8 9 11 8 9 11 8 9

2 9 10 3 9 10 3 9 10

3 9 10 2 9 10 2 9 10

The stanine difficulty indices show few at middle difficulty (Stanine
5) with many at the extremes (Stanine 3 and 7-9). This distribution indi-

cates that the tasks used represent the extremes of difficulty (low and
high) rather than a normal distribution of difficulty.

It was originally anticipated that the relative difficult of tasks
might vary with amount of training; hence the computing and reporting of
difficulty indices for each of the training levels separately (in Tables

5 -7). However, the alternative hypothesis-that relative difficulty does
not vary with amount of training--would, if true, permit the use of one
set of difficulty indices applicable to all levels of training. To check
on that alternative hypothesis, for each of the three levels of training,
the two difficulty indices (stanine and decile) for each task were added.
(Summing the two indices provided a more stable, and thus more reliable,
measure of difficulty than would each index separately.) Then product-
moment correlations were computed between the various training levels,
with results as shown in Table 8, p. 22.

As shown in Table 8, the relative difficulty of the 24 letters among
Semester-2 typists was virtually identical to the relative difficulty of
those letters among Semester-4 typists (r = .96). For letters, it would
appear that 'Wilt imprecision would result if the same difficulty indices
were used for both 2nd- and 4th-semester typists (presumably those for
Semester 2, since most typists take one year of training). Correlations
for letters between Semesters 2 and 4+ and between 4 and 4+ eve somewhat
lower (.77 and .71). Whether these correlations are considered high enough to
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justify one set of indices across all three training levels is an arbi-
trary decision.

Table 8
Correlations for Sum of Difficulty Indices Between Training Levelsa

(By Class of Task)

Semester

4 4+ 4 4+ 4 4+

2 .96 .77 .84 .97 .95 .83

4 .71 .74 .93

Letters Tables Manuscripts

aN for Letters and Tables is 24; for Manuscripts, 16. All
correlations are significantly different from zero at the .01
level.

Concerning tables, Table 8 shows almost identical difficulty of the
24 tables for Semester 2 and 4+ Ss (r = .97). Although the correlations
for tables between Semesters 2 and 4 and between 4 and 4+ are lower (.84
and .74), a single set of difficulty indices might still be justified.

Concerning manuscripts, Table 8 show a high r for Semester 2 and 4
typists (.95) and Semesters 4 and 44 typists (.93) suggesting that a sin-
gle set of difficulty indices might be sufficient. In addition, although
somewhat lower, the correlation between semesters 2 and 44 (.83) might
juvtify the use of a single set of indices.

In summary, there is nothing to prevent the use of separate indices
for each of the three levels of training. However if agreement between
training levels is judged to be sufficiently high (as measured by the
correlations of Table 8), simplicity and economy are served by the use
of a single set of indices across all training levels.

9. To enable the classroom teacher, and others, to make a direct
prediction of the difficulty level of a particular task, multiple regres-
sion analysis was carried out using the difficulty index of the task as
the criterion and the raw score values of the task characteristics as the
predictor variables. The resulting multiple correlations and Beta weights
are displayed in Tables 9-11 on pp. 23-25.

Examination of the Beta weights (Tables 9-11) permits identifying
those task characteristics that contribute most to difficulty. For let-
ters: increased letter length and a table in the letter make for high
difficulty; on the other hand, listed enumerations and the length of the
table (if there is one) contribute almost nothing to difficulty. For
tables: length (i.e., number of words) and number of columns have large
effects on difficulty; the other table variables have relatively little
effect. For manuscripts: nunber of footnotes is influential) number of
corrections is not. Some slight variations to these generalizations exist
between training levels Ind depending on whether stanines or deciles are
used.
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Table 10

Multiple Correlations and Beta Weights for Table Task Characteristics

and Difficulty Indices
(By Level, By Type of Index; df = 17)

Beta Weights

Index Semester R- Constant
Xi X2 X3 X4 X5 X6

Stanine 2 .995 1.95 .55 .41 -.45 -.17 -.20 3.83

Stanine 4 .992 4.72 .01 -1.23 .07 -.17 -.36 3.53

Stanine 4+ .992 1.23 .70 .53 -.19 -.07 .54 3.35

Decile 2 .985 -2.66 2.03 1.31 -.67 -.41 -.11 4.46

Decile 4 .988 6.26 - .50 -2.04 .48 -.63 -.69 5.11

Decile 4+ .990 -1.78 1.56 .57 -.25 -.14 .75 4.20

aAll multiple correlations are statistically different from zero

at the .001 level.

bThe variables are:

X1 Number of Columns X4 Number of Column Headings

' Shorter than the Column
Column HeadingsX2 _ Braced HeadX5 =

X - Number of Single-Line
3 - X - Length of Table

Column Headings 6 -

An example follows to illustrate the use of the data of Tables 9-11.
First, the task characteristics must be expressed in terms of their pre-

dictor values, as given in Tables 19-21. For example, a manuscript of

75 words uses the value 0; one of 150 words uses the value 1. Assume a

handwritten manuscript of 75 words with 1 footnote and 7 corrections and
that a difficulty index for this task in stanine form for Semester 2 is

desired. The values to be inserted in the equation are: 0 for handwrit-

ten, 1 for the footnotes, 1 for the corrections, and 0 for the length.
From Row 1 of Table 11 for Semester 2 stanines, the constant is 2.23, and
the difficulty index is:

2.23 - .39(0) .1. 2.38(1) + .12(1) + .90(0) = 4.73

As an obtained difficulty index between whole numbers is always expressed
to the next higher whole number, the 4.73 would be expressed as 5. In

decile form for the same manuscript (Row 4 of Table 11 for Semester 2

deciles), the index would be:

1.30 - .95(0) + 2.91(1) + .16(1) + 2.19()) = 4.37 - 5

A chief limiting feature in the application of the difficulty equa-
tions of this study to other tasks is the restriction, in this study, to
two task lengths (75 or 150 words for letters and manuscripts, 374 or 75
words for tables). Whether linear interpolation for other task lengths
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is permissible (e.g., a multiplier of + for a letter of 113 words- -half-
way between 75 and 150 words) is not known and is a matter for future
investigation.

Table 11
Multiple Correlations and Beta Weights for Manuscript Task Characteristics

and Difficulty Indices
(By Level, By Type of Index; df = 11)

Index Semester Ra Constant
Beta Weightsb

X1 X2 x3 x4

StLdne 2 .991 2.23 - .39 2.38 .12 .90

Stanine 4 .994 3.05 - .10 2.86 .01 .03

Stanine 4+ .979 3.17 -1.03 2.91 .11 - .79

Decile 2 .978 1.30 - .95 2.91 .16 2.19

Decile 4 .975 2.36 -2.27 3.77 .14 .55

Decile 4+ .983 2.70 -1.66 4.59 .15 -2.02

aAll multiple correlations are statistically different from zero at
the .001 level.

bThe variables are: Xi , Type of Copy X
3
a Number of

X2 Number of Footnotes Corrections
X - Length of
4 Manuscript

Performance Norms

Frequency distributions for each of the three criteria (by task and
by level) were prepared, and percentiles were computed (Appendix A, Tables
25-51, pp. 48-74). These percentiles provide an initial pool of values
for the eventual determination of standards on each of the three criteria
for each of the 64 tasks. Example: A Semester-2 student completes let-

ter #2 in 60 quarter minutes (15 minutes). Column 2 of Table 25 (p. 48)
shows 60 lying between 58 and 64 quarter minutes, representing, raspeo-

tively, the 6th and 5th deciles. The studentes performance thus lies
between the 50th and 60th percentiles. Assuming 3 typographical errors
on that task, Table 34 (p. 57) shows that performance to be at the 64th
percentilej 64 percent of the Semester-2 typists in this investigation
made more than 3 typographical errors.

33
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Performance Intercorrelations

Several series of intercorrelations were computed. In all cases,
because of the skewed distributions, as reflected by the standard devi-
ations in Tables 22-24, pp. 42-47, and because of restriction of range,
the correlations are somewhat depressed.

Vocabulary and Straight-Copy Performance. Table 12 displays the
Pearson produce-moment correlation coefficients between the vocabulary
scores and straight-copy speed and errors.

Table 12
Vocabulary and Straight-Copy Intercorrelations

(By Level)

Level
(Semester)

N

Straight-Copy

Speed Errors

2 1317 .103** .005

4 1190 .088** -.116**

4+ 581 .306** .101**

All Levelsa 3088 .168** -.010

a
Correlations for "all levels" determined

by _- transformation.

**p 4.01.

The correlations across training levels range from .09 to .31 for
speed and from -.12 to .10 for errors. Most of them differ significantly
from zero because of the large Ns on which they are based. Their absolute
size shows, in corroboration of much earlier evidence, that simple copying
skills at the typewriter are largely independent of intelligence (as in-
ferred from vocabulary). Training in copying skills should be (as it is)
available to all persons, and no consequential differences in proficiency.
should be expected to result from differences in intelligence of trainees.

Vocabulary and Office- Join: Task Intercorrelations. The range of
is and the median is between vocabulary scores and each of the three
criteria of office-typing proficiency are shown in Table 33. Although
is were computed by level, differences were so small as to be of no
practical or theoretical consequence. Accordingly, Table 13 displays
the obtained is across levels, by class of tLsk, and across levels and
tasks.
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Table 13
Vocabulary and Office-Typing Task Intercorrelations

a
'

b

(Across Levels; By and Across Class)

Variable
Range Medians

From To

Letters
Completion Time -.322 .121 -.05 118
Typo. Errors -.338 .117 -.09 113
Form Errors -.279 .239 -.09 114

Tables
Completion Time -.331 .122 -.07 148
Typo. Errors -.345 .101 -.11 114
Form Errors -.501 .075 -.21* 110

Manuscripts
Completion Time -.271 .064 -.09 129
Typo. Errors -.329 .171 -.10 104
Form Errors -.447 .048 -.18* 96

Across Tasks
Completion Time -.322 .122 -.07 125
Typo. Errors -.338 .171 -.10 110
Form Errors -.501 .239 -.16* 107

aSigns of the correlations were considered in
stating the range and the median correlations.

b,
fhe negative sign is an artifact of the measures

used. As completion time and errors decrease, the
vocabulary score increases (improves). Thus, negative
correlations indicate that brighter students are
speedier and more accurate office-task typists.

eMedian r is the average, by z-transformation, of
the median r's for each training level. Statistical
significance of the is is impossible to determine
accurately because of variation in Ns. The N shown is
the average of the Ns for the median its for each
training level.

*p (.05.

The correlation coefficients of Table 13 range between -.50 (for
form errors in tables) and .24 (for form errors in letters). Across
tasks, the median r for form errors (-.16) is higher than those for
speed and typographical errors ( -.07, -.10)--in accordance with logi-
cal expectations, since placement decisions reflect mental, not manipula-
tive, procerres.
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At the same time, the obtained is are lower than those of .50 to .60
found in some earlier studies and they are low in an absolute sense. For
the low-ability Ss of this investigation, there appears to be little rela-
tionship between intelligence and office-typing proficiency.

There are several possible explanations for the low rls. One factor
is the restriction in range of the closely bunched vocabulary test scores.
In addition, in complex tasks individual differences increase with prac-
tice (Anastasi, 1934; Perl, 1934). Many of the tasks used go beyond any-
thing included in the prior training of the high school and perhaps 2-year
college Ss; they are low-ability Ss subjected to modest typing curricula.
Thus, for many tasks, the amount of previous practice was zero or near-
zero. The result is restriction of range in the typing scores, as well as
in the vocabulary scores. The restriction in both variables depresses
the obtained r's. In contrast, the earlier studies showing moderate is
mainly used simpler tasks--ones typically incorporated into earlier train-
ing; also, earlier Ss no doubt were more heterogeneous with respect to
intelligence. Thus, in earlier studies, both variables had wide ranges.

The highly skewed distributions of typographical and form errors on
the office tasks, as shown by the size of the standard deviations in re-
lation to the means, is another contributor to the depressed correlations
of the present investigation.

The correlations between intelligence and office-typing proficiency
of some earlier studies (.50 to .60) that used heterogeneous Ss and test
tasks of a type adequately practiced in the earlier training of Ss suggest
that low-ability trainees ought not to be encouraged to undertake training
beyond the level of clerk-typist. The obtained correlations of the pres-
ent investigation, because of the extreme restriction of range that under-
lies them, probably should not be taken as contradicting the inference for
training from the findings of earlier stviies.

Straight -Copy Speed with Office Task Completion Time. The range and
median is between straight-copy speed and completi: time on the office
tasks are shown in Table 14, p. 29.

The obtained correlations of Table 14 range between -.49 (for letters)
and .12 (for tables). Again, negative signs are an artifact of the mea-
sures used and represent straight-copy speed related to office-task spead.

The median is per class of task and across tasks (-.17, -.18, -.20
and -.18) are in the anticipated direction, but they are so low in an
absolute sense as to suggest that office-task proficiency depends much
more on matters relating to the placement of materials on the page than
on keystroking speed, as measured in straight-copy tests. On the other
hand, earlier studies (Muhich, 1967; West, 1960; West & Bolanovich, 1963)
obtained is between straight-copy speed and speed at office-tasks of .75,
.48, and .70. It seems probable that the differences between the findingl
of the present investigation and earlier ones lie mostly in differences
in the amount of earlier practice given to tasks of the kinds used. In
these earlier studies (mostly of high-ability, senior college typists),
adequate earlier training on the types of tasks used in the testing pro-
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vided good mastery over matters of layout of materials on the page, per-
mitting the role of sheer stroking speed to manifest itself. In the pre-
sent investigation, all but the simplest test tasks were novel ones to
the low-ability Ss who were used. Most of their test time necessarily
was devoted to decision-making on matters of layout.

Table 14
Correlations between

Straight-Copy Speed and Office-Typing Completion Timea
(Across Levels; By and Across Tasks)

Class of Task
Range Median

b

From To

Letters ,-.486 -.007 -.17 90

Tables -.416 .117 -.18* 115

Manuscripts -.430 .110 -.20* 98

Across Tasks -.486 .117 -.18* 101

'Signs of the correlations were considered in
stating the range end the median correlations.

Median r is the average, by z-transformation, of
the median is for each training level. Statistical
significance of the is is impossible to determine
accurately because of variation in Ns. The N shown is
the average of the Ns for the median rls for each
training level.

*p<.05.

If these hypotheses are tenable ones, a summary inference about
office-task proficiency and training for such proficiency would be:
Stroking speed as measured by straight-copy tests contributes to office-
task speed only after reasonable mastery over matters of placement of
materials on the page has been established. Accordingly, training in
matters of placement has first priority. The preeminence of placement
factors over keystroking factors applies, as well, to the high-ability
Ss of Muhichts study (1967), in which decision-making was found to play
an increasingly larger role in office-task proficiency (in relation to
that of stroking skills) as amount of training increased. The trivial
role of stroking speed among the low-ability Ss of the present investi-
gation reinforces the conclusions that the traditional heavy focus on
stroking speed is mistaken and that the heart of office-task proficiency
is decision making about matters of placement. Only when planning pro-
cesses have '-een mastered does stroking speed play a nontrivial role in
proficiency at realistic typing tasks.

Intertask Correlations, Correlations were computed for all possible
pairs among the 64 office tasks, with widely varying Ns for the various
pairs. For those pairs for which N was at least 10, the r was computed
for completion time, typographical errors, and form errors; statistical
significance was based nn the median r and the mean N. Differences among
levels were found to be few and small in size. Accordingly, findings are
presented across levels in Tables 15-17. crl
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The median intercorrelations for completion time are displayed in
Table 15. Ns (footnoted) are the average number of Ss for the correlations
used.

Table 15
Median Intercorrelations for Office-Task Speed

a

(Across Levels)

Class of Task
Class of Task

Letters Tables Manuscripts

Letters

Tables

Manuscripts

.24 .19

.19

.26*

.29**

.32*

aThe mean Ns from left to right for the
!PLettere row were 37, 43, 41; for "Tables,"
51, 64; for "Manuscripts," 36.

*p <.05. **p (.01.

The data of Table 15 make apparent that both intratask and intertask
relationships are modest in size. There is about as much difference be-
tween some letters and other letters as there is between letters and manu-
scripts. Although there was a wide range of r's for the possible pairs
among the 64 tasks, the moderate median rls of Table 15 show that transfer
of skills within and between classes of tasks is modest--so that explicit
training and practice must be devoted to the various features of various
tasks. Substantially the same inferences for training apply to typo-
raphical and to form -_rrors, as is evident from the data of Tables 16

(below) and 17 (p. 31). Again, Ns are the average number of Ss for the
correlations used.

Table 16
Median Intercorrelations

For Office-Task Uncorrected Typographical Errors
a

(Across Levels)

Class of Task
Class of Task

Letters Tables Manuscripts

Letters

Tables

Manuscripts

.33* .29*

.26*

.25

.41**

.38**

The mean Ns from left to right for the
otetters" row were 37, 43, 41; for "Tables," 51,
64; for "Manuscripts," 36.

*p **p < .01.
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Table 17
Median Intercorrelations for Office-Task Form Errorsa

(Across Levels)

Class of Task
Class of Task

Letters Tables Manuscripts

Letters

Tables

Manuscripts

.39** .24

4.4**

-.01

.31**

.41**

aThe mean Ns from left to right for the "Let-
ters" row were 37, 43, 41; for "Tables," 51, 64;
for "Manuscripts," 36.

"F)<.01.

The intratask and intertask correlations of Tables 15-17 imply only
moderate transfer of skills among tasks. However, the correlations might
reflect the conventional training practice of treating each type of task
as unique. It is conceivable that higher correlations would result were
attention focussed on those processes that are common across tasks; that
is, were there to be deliberate "teaching for transfer,"--deliberate
pointing to the commonalities among task processes.

Office-Task Speed-Error Intercorrelations. For each of the 64 tasks,
completion time was correlated with uncorrected typographical errors and
form errors. Findings are displayed in Table 18, below.

Table 18
Speed-Error Intercorrelations for Office Tasksa

(Across Levels)

Variable
Range Median

From To r N

Letters
Typo. Errors -.272 .358 -.02 135
Form Errors -.204 .327 -.02 128

Tables
Typo. Errors -.218 .1S8 -.01 139
Form Errors -.281 .278 .06 126

Manuscripts
Typo. Errors -.215 .232 .02 118
Form Errors -.246 .369 .05 114

Across Tasks
Typo. Errors -.272 .358 .00 131
Form Errors -.281 .369 .03 123

°Signs of
in stating the

bMedian

for each trains

the correlations were considered
range and the median correlations.

is the average of the median is
ng level. The N shown is the

39
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Negative correlations in Table 18 mean that as the task took longer
to complete, errors were reduced; the typist who is careful about the
arrangement of his work and who proofreads it to identify stroking errors
to be corrected needs more time for the task. Positive correlations mean
that time and errors go together; the faster typists are the more accurate
ones. Both types of performances (i.e., positive and negative correlations)
are evident in the two middle columns of Table 18. The median r's of the
right-hand column of Table 18, however, do not differ significantly from
zero. Typists at all speeds are found at all error levels and vary in
their readiness to proofread and to correct correctible misstrokes. For
these low-ability Ss, faster speeds do not go with higher quality work.
Speed and quality of office-task work are based on different underlying
variables and require separate attention in training.

Summary of Correlational Data. The inferences from the data of
Tables 12-18, considered in the light of earlier research findings, are:

1. Because straight-copy skills are unrelated to intelligence,
training for low-level copying tasks can be provided to all stu-
dents, regardless of intelligence.

2. Because of restriction of range partly attributable to the nov-
elty of many of the test tasks the low correlations between
intelligence (i.e., vocabulary) and office-task proficiency of
the present investigation should probably not be taken to contra-
dict the inference from the moderate correlations found in earlier
studies of heterogeneous Ss who had adequate prior training on
tasks like the test tasks. Low-ability students, without special
training, may be unable to carry out the more complex typing tasks.

3. Stroking speed, as measured in straight-cop tests, contributes
moderately to speed at office tasks only after good mastery over
matters of placement of materials on the page has been established.
Even then, decision-making plays a larger role than manipulative
skills and suggests that the conventional focus on stroking skills
is mistaken and should be replaced by greater attention to the
placement features of realistic typing tasks.

4. Modest intercorrelations among various types of office tasks at
varying levels of complexity show that there is little transfer
of skills across tasks. Deliberate teaching for transfer might
increase the correlations. At the same time, intrinsic differ-
ences between tasks are sufficient to require deliberate in-
structional attention to the particular features of particular
tasks.

5. Among trainees in this and earlier studies, speed and quality of
work were uncorrelated and, inferentially, are based on different
underlying variables. The two features of performance require
separate instructional attention.
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Conclusions and Recommendations

The present investigation provides equations (a) for making valid
estimates of the difficulty of throe major classes of office-typing tasks
(business letters, tables, manuscripts from draft copy) for trainees com-
pleting 1, 2, and 2+ years of formal,typing instruction and (b) for con-
structing typing tasks at specified levels of difficulty, based on the
internal features of the tasks.

The difficulty indices (in stanine and decile fOr.m) resulting from
the equations permit the eventual establishment of standards and norms for
trainees and job applicants--on tasks of known difficulty. To that end,
the present investigation also provides decile norms for speed and percen-
tile norms for each of two major classes of errors (form errors and uncor-
rected typographical errors) on each of the 64 tasks of the present bat-
tery. These norms apply to the low-ability trainees of this study and
provide an initial basis for the establishment of more broadly based norms.

Although separate equations are provided for each of the three train-
ing levels (1, 2, and 2+ years), the predicted stores among levels are so
highly intercorrelated that there appears to be little risk in using one
set of equations across all three training levels-presumably those for
typists completing the one year of training that applies to 70 percent of
all trainees in this country.

Among the various task features, inspection of the obtained Beta
weights identifies those features that do and do not contribute appreci-
ably to difficulty. For business letters, increased length and a table
in the letter make for high difficulty; on the other hand, listed enume-
rations and the length of the table (if any) contribute little to diffi-
culty. For tables, length (number of words) end number of columns have
large effects; the other table variables (e.g., type of column headings)
have relatively little effect. For manuscripts, number of footnotes is
influential; number of corrections is not.

Correlational data on intelligence in relation to typing proficiency
support the standard practice of offering beginning typewriting to all per-
sons, but leave uncertain the propriety of offering advanced instruction
to low-ability trainees. Although deliberate teaching for transfer might
increase relationships in scores among office-typing tasks, the low to mod-
erate correlations found here suggest the need to offer specific training
in particular typing tasks. Finally, and most important, low relationships
between straight copy and office-typing proficiency are in accord with ear-
lier studies and confirm the desirability of reducing the conventione heavy
focus on ordinary stroking skills and of increased and earlier attention to
realistic office-typing tasks and to the decision processes applicable to
the layout of such tasks on the page.

Recommendations

1. Two chief limitations of the present study are (a) the use of
only two task lengths: 75- and 150-word letters and manuscripts and 373-
and 75-word tables; and (b) indices and performance norms based mostly on
low-ability trainees whose prior training vas largely confined to simple
tasks, not including the more difficult ones of the present investigation.
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Accordingly, it would be desirable to investigate the effects on difficulty

of E larger variety of task lengths as applied to heterogeneous students
(i.e., wider range of ability) whose prior training included tanks at

varying levels of difficulty. Performance norms for heterogeneous stu-

dents are also desirable.

2. If it is possible to gain access to a sufficiently large sample
of employed typists and to enlist their cooperation, Recommendation No.
1 is applicable to such typists also.

3. Replicatirn of the present investigation, using the present tasks
applied to a new sample of examinees, and also to employed typists, would
assist in estabaishAng the generalizability of the present findings.

4. The extent to which the more difficult typing tasks make demands

on intelligence is as yet uncertain. Investigations using samples of
students whose range of intelligence and typing performance scores is not
restricted could determine whether it is desirable to screen out less
apt students from advanced typewriting training. [However, improved in-
structional methods and materials specifically geared to students of low
ability might reduce the intellectual demands of advanced typing tasks]

5. Although not to be encouraged, many teachers evaluate only qual-

ity, not speed, of performance at office-typing tasks. To assist such

teachers, canonical analysis using two criterion measures (form errors
and uncorrected typographical errors) would be helpful.

6. Testing for significant differences in performance scores fol-
lowing various amounts of training would reveal the returns from addi-
tional training. If the absolute differences (between first- and second-
year high school typists) are as modest as those of the present investi-
gation, reexamination of the typing curriculum and methodology would be
indicated.

7. Other types of tasks (e.g., forms, invoices) and other task fea-
tures (e.g., incidence of numbers and special characters in the test tasks)
could be investigated.

Additional recommendations relate to the methodology of canonical
correlation analysis, as follows:

8. Because the particular canonical weights are a function of the
particular components included in each test item, cross-validation of the
present indices, using new tasks and a new sample of examinees, is desirable
in order to confirm the relative weights contained in the present canonical
equation:. Such a cross-validation should again assign variables at random
to the test items.

9. Study of the effects of various criteria for eliminating predictor
variables from canonical analysis might be undertaken. A stepwise analysis
of canonical weights might show that variables could be eliminated without
seriously affecting the predictive ability of the canonical equations.
This recommendation is supported by the high individual predictor-criterion
intercorrelations of the present study.
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Appendices

A. Supplementary tables, 19-51

Pages

39-74

B. Typing tasks
Straight copy timing 75
Office-typing tasks 76-134
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Table 19
Task Variations in Business Letters

Letter
Number

Variable Number*

1 2 3 4 5 6 7 8 9

1 1 0 0 0 0 0 00 0 1

2 1 0 1 1 3 0 28 0 1

3 1 1 1 0 4 0 29 0 1

4 0 0 0 0 0 0 00 1 1

5 0 1 0 0 0 0 00 0 1

6 0 0 1 1 4 2 39 0 1

7 1 0 0 0 0 0 00 0 0

8 0 0 0 0 0 0 00 0 0

9 1 1 0 0 0 0 00 0 0
10 1 0 1 0 2 0 08 0 0
11 0 0 1 0 2 0 21 0 1

12 1 0 1 1 2 2 17 0 0
13 0 0 1 1 3 2 22 0 0

14 0 0 1 1 3 3 31 0 1

15 1 0 1 0 2 0 11 0 1

16 0 0 0 0 0 0 00 1 0

17 0 1 C 0 0 0 00 0 0
18 1 1 0 0 0 0 00 0 1

19 1 0 1 1 3 1 22 0 0

20 0 1 1 1 3 0 18 0 1

21 0 0 1 0 3 0 19 0 0
22 0 1 1 0 2 0 17 0 1

23 0 0 0 0 0 0 00 0 1

24 1 0 0 0 0 0 00 1 0

*1: Enclosures (1 = with, 0 = without)
2: Listed Enumerations (1 = with, 0 = without)
3: Table (1 = with, 0 = without)
4: Column Heads (1 = with, 0 = without)
5: Number of Columns
6: Number of Column Heads Shorter than Columns
7: Number of Words in Table
8: Letter Form (1 = prearranged, 0 = unarranged)
9: Letter Length (1 = 150 words, 0 = 75 words)

1
To illustrate the reading of these tables (19-21): in

table 19, a "1" in column 1 means that the letter has an
enclosure. A "1" in column 9 would mean that the letter has
150 words. It is also apparent from these tables that some
columns are dependent on preceding columns. For example, the
presence of a "0" in column 3, indicating that the letter
does not contain a table, automatically requires a "0" in
each of the following columns pertaining to the character-
istica of the table contained within the letter.
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Table 20
Task Variations in Tables

Table
Number

Variable Number*

1 2 3 4 5 6

1 2 1 1 2 0 1

2 3 0 0 0 0 0

3 3 1 2 0 1 1

4 4 1 3 2 0 1

5 5 1 5 0 0 1

6 5 1 5 3 1 1

7 2 1 0 2 0 0

8 4 0 0 0 0 0

9 3 1 2 2 0 1

10 2 1 1 2 0 0

11 2 0 0 0 0 0

12 3 1 3 0 0 0

13 4 1 4 2 0 1

14 5 1 4 4 1 1

15 4 0 0 0 0 1

16 3 1 2 2 0 0

17 2 0 0 0 0 1

18 4 1 1 2 0 1

19 3 1 3 1 1 0

20 3 0 0 0 0 1

21 3 1 2 1 1 0

22 4 1 3 2 0 1

23 5 1 5 5 0 0

24 4 1 1 1 1 0

*1: Number of Columns
2: Column Headings (1 = with, 0 = without)
3: Number of Single-Line Column Headings
4: Number of Column Headings Shorter than

the Column
5: Braced Head (1 - with, 0 without)
6: Length of Table (1 = 75 worth., 0 - 37i

words)
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Table 21
Task Variations in Manuscripts

Manuscript
Number

Variable Number*

1 2 3 4

1 0 1 07 1

2 0 2 07 1

3 1 2 14 1

4 0 1 07 0

5 1 1 14 0

6 1 1 07 1
7 1 1 14 1

8 0 0 14 0

9 1 1 07 0

10 1 0 07 0

11 1 2 07 1

12 1 1 00 1

13 0 0 07 0

14 1 0 14 1

15 0 0 00 0
16 0 1 00 1

*1: Type of Copy (1 = mixed type
and longhand, 0 = handwrit-
ten)

2: Number of Footnotes
3: Number of Corrections
4: Length of Manuscript (1 = 150

words, 0 = 75 words)
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Table 22
Means and Standard Deviations of Semester-2 Students

On Each of 64 Production Tasks

Task
Number

N

Completion Time
(1/4 minutes)

Typographical
Errors

Mean SD Mean SD

Letter

1 142 59.94 26.36 5.09 4.79
2 76 69.13 25.94 6.99 6.89

3 72 76.57 33.16 7.14 5.98

4 159 62.42 29.85 5.58 5.29

5 85 66.09 35.55 4.67 4.34
6 63 85.98 33.92 7.22 5.82

7 174 46.46 21.69 4.11 3.38
8 156 40.01 24.62 2.17 2.65

9 113 38.20 18.39 2.30 2.14
10 123 44.11 16.87 3.61 3.53
11 113 68,26 26.34 6.28 6.16

12 126 52.52 25.34 2.52 2.42
13 100 51.94 22.49 2.65 2.70

14 95 71.38 24.82 5.24 3.94
15 98 73.07 29.49 5.64 4.12
16 178 43.03 24.42 1.87 2.34
17 124 46.11 22.30 2.39 2.75
18 81 59.94 30.95 4.02 4.05
19 102 55.40 22.96 3.06 2.96
20 104 74.05 28.60 3.73 4.11
21 98 49.77 24.63 2.43 2.60
22 80 66.46 26.31 5.71 5.59
23 94 60.89 33.25 6.05 5.53

24 69 46.16 27.36 3.07 3.23

Table

1 90 56.94 22.35 2.38 2.57
2 96 38.55 21.00 1.31 1.59
3 108 61.71 26.0? 2.71 3.22

4 125 64.96 28.60 3.43 3.77

5 74 65.74 30.65 2.45 2.83
6 96 70.24 36.09 3.24 3.43
7 110 49.33 32.31 0.87 1.20
8 99 45.42 27.85 1.47 1.90

9 108 58.56 25.95 2.80 3.07
10 118 35.26 37.05 0.70 1.32

50

Form Errors

Mean SD

4.20 2.24

9.16 3.80

9.64 4.07
3.64 2.25

5.00 2.61

11.71 4.16

3.93 2.36

3.88 2.12

4.60 2.27
5.18 2.49
5.06 2.74
7.36 2.52
8.13 3.06
9.06 3.82

5.08 2.40
3.36 2.03

5.44 2.57

4.59 2.57
9.47 3.88
8.70 3.37

5.96 2.62
7.85 2.71

4.21 2.20

5.35 2.55

5.17 2.35

6,1a. 2.9465

8.08 3.27
6.38 3.13
11.34 5.27

4.49 2.13

5.59 2.18
7.25 2.61

4.77 1.77
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Taule 22 (Continued)

Task
Number

N

Completion Time
(1/4 minutes)

Typographical
Errors

Form Errors

Mean SD Mean SD Mean SD

Table

11 125 36.72 20.05 2.14 2.99 2.00 1.47
12 136 40.31 18.61 0.83 1.11 4.49 2.15
13 91 62.62 23.60 1.97 2.73 7.97 3.11

14 94 69.38 28.15 2.81 3.49 9.16 3.78
15 115 53.45 24.06 3.25 3.66 3.69 2.65
16 130 52.35 28.87 2.03 1.76 6.30 2.75
17 139 44.77 18.29 1.94 2.87 2.27 1.38
18 90 65.16 29.80 2.68 3.14 9.59 3.60
19 102 44.92 24.69 0.79 1.34 6.43 2.46
20 146 51.99 20.75 3.30 3.69 2.58 1.78
21 75 46.69 23.36 1.96 1.53 6.47 2.63
22 137 62.36 26.64 3.51 4.05 7.91 3.47
23 111 43.69 23.09 1.14 1.38 6.00 3.35
24 98 56.84 24.53 1.20 1.62 10.76 3.32

Manuscript

1 81 59.37 28.49 5.64 4.55 9.83 2.85
2 54 57.44 18.36 5.54 6.17 10.02 3.72

3 81 60.58 25.67 5.83 5.19 12.11 4.40

4 91 38.00 19.70 3.19 2.76 9.29 3.12

5 67 45.94 22.47 3.52 2.80 9.01 3.75
6 51 56.14 20.67 4.67 3.50 7.14 2.80
7 78 59.78 24.44 6.09 5.09 10.40 4.44
8 149 48.89 22.40 3.76 3.07 5.40 2.56

9 126 50.95 26.85 2.24 2.07 9.56 3.10
10 131 43.26 20.65 2.96 3.24 4.20 2.11
11 71 60.32 26.32 6.35 5.26 10.06 4.20
12 129 56.86 25.64 4.88 4.57 7.86 3.11
13 161 46.34 22.06 1.96 2.63 5.50 3.65
14 117 67.30 24.68 4.56 5.06 4.63 3.38
15 139 39.19 20.90 2.02 2.82 3.04 1.70
16 129 60.87 33.34 5.69 5.23 9.38 2.39
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Table 23
Means and Standard Deviations of Semester-4 Students

On Eech of 64 Prcduction Tasks

Task
Number

N

Completion Time

(1/4 minutes)

Typographical
Errors

Form Errors

Mean SD Mean SD Mean SD

Letter

1 138 50.68 19.34 3.52 3.50 3.29 1.91

2 82 64.83 22.83 5.15 4.75 6.95 3.36

3 101 62.58 24.34 5.53 5.61 7.14 3.39

4 167 55.76 20.73 3.79 3.32 3.00 1.92

5 98 50.83 20.41 3.84 4.44 4.01 3.09
6 81 79.49 35.79 6.00 4.68 8.72 4.33

7 151 43.93 25.46 3.19 2.70 3.44 1.92
8 155 38.30 17.49 2.26 6.67 3.52 1.88

9 110 35.15 15.01 1.81 1.80 4.35 2.63
10 114 40.25 18.76 2.90 2.42 4.25 2.10

11 101 60.78 24.75 3.57 4.13 4.05 2.38

12 111 47.23 24.06 2.01 2.12 7.09 8.23

13 106 49.03 19.39 2.31 2.23 8.12 7.69
14 78 67.19 28.13 3.38 3.24 6.51 3.30
15 87 60.60 24.84 4.49 3.99 4.17 1.86
16 182 40.08 19.18 1.27 1.80 2.84 1.67
17 132 40.78 18.32 2.20 2.47 4.55 2.53
18 86 49.98 21.42 3.10 3.25 3.62 2.28

19 115 52.90 25.70 2.18 2.25 7.19 3.07
20 111 65.41 26.38 2.81 3.18 7.21 3.23

21 106 41.44 17.91 2.04 2.76 5.87 '1..46

22 92 61.62 26.55 4.01 3.43 6.76 2.65
23 156 54.77 22.79 3.55 3.19 3.46 2 20

24 139 42.22 17.68 2.41 4.80 4.23 2.12

fable

1 114 48.68 23.48 1.34 2.06 5.25 2.54
2 107 35.38 15.62 1.12 1.91 3.25 1.77

3 130 55.98 22.91 1.75 2.02 5.47 2.15

4 140 62.94 28.47 2.14 2.98 6.81 3.08

5 103 54.14 22.67 1.56 2.19

5).6 111 66.59 29.57 2.69 4.98 9.49 4.95
7 127 40.20 19.85 0.63 1.12 4.08 2.31
8 115 39.66 21.17 1.28 3.88 5.12 2.34

9 107 57.74 25.28 1.75 '.12 6.48 3.00
10 123 34.43 24.79 0.73 .1.56 4.41 2.00
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Table 23 (Continued)

Task
Number

N

Completion Time
(1/4 minutes)

Typographical
Errors

Form Errors

Mean SD Mean SD Mean SD

Table

11 149 29.84 11.77 2.26 7.76 2.34 4.06
12 145 38.46 19.71 1.09 7.50 3.91 2.38

13 101 58.34 26.59 2.25 6.26 7.26 3.95

14 116 62.68 27.80 1.68 2.88 7.71 3.49
15 128 52.97 22.20 3.48 10.39 3.14 3.88

16 142 45.47 22.71 1.85 2.31 6.23 5.58

17 154 45.71 22.80 1.60 2.55 2.44 1.33
18 99 63.17 24.22 1.99 2.28 8.18 3.15
19 113 43.17 23.45 0.47 0.74 5.55 2.28

20 151 48.83 20.46 2.73 3.15 2.55 1.30

21 109 43.20 20.74 2.55 8.12 6.23 3.17

22 141 56.94 22.47 2.66 4.97 6.73 5.83

23 143 39.50 18.90 0.71 1.25 5.16 3.42

24 106 51.37 22.71 0.54 1.14 8.81 3.55

Manuscript

1 122 59.89 25.24 4.52 3.34 9.47 3.54
2 94 53.57 21.31 4.72 4.40 9.44 4.08

3 101 62.27 23.23 4.51 3.95 10.78 4.64

4 106 35.64 14.46 2.72 2.45 8.18 3.34
5 92 47.86 24.86 3.02 3.26 8.54 3.21
6 98 50.63 21.58 4.20 3.53 7.57 3.25

7 100 60.83 23.21 4.14 3.24 9.09 4.14
8 166 45.39 21.04 2.69 2.62 4.46 1.88

9 139 39.58 18.94 1.99 1.95 8.27 3.25

10 165 41.58 18.39 2.27 1.94 3.69 2.02

11 88 58.03 19.61 4.65 4.27 9.14 3.93
12 152 54.51 23.57 3.49 4.08 7.76 6.73

13 188 49.49 23.91 1.19 1.73 4.58 3.41

14 142 59.62 22.44 2.60 2.57 3.96 4.81

15 164 40.04 19.98 1.50 1.80 2.95 1.62

16 159 52.87 22.68 3.87 3.99 8.87 3.11
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Table 24
Means and Standard Deviations of Semester-4+ Students

On Each of 64 Production Tasks

Task
Number

N

Completion Time

(1/4 minutes)

Typographical
Errors

Form Errors

Mean SD Mean SD Mean SD

Letter

1 101 32.50 9.66 0.89 1.21 1.07 1.09
2 73 46.74 15.97 1.26 1.90 2.92 2.01

3 79 46.02 14.61 1.42 1.36 2.60 1.76

4 104 35.15 12.20 1.16 1.41 1.00 0.98

5 107 34.37 12.21 0.24 0.83 7.44 4.43
6 88 58.24 20.56 1.17 1.37 3.59 2.63
7 95 25.78 9.43 1.08 1.40 1.79 1.03
8 119 23.35 11.51 0.86 1.08 1.71 1.03

9 100 24.68 15.26 0.59 0.91 2.57 3.11
10 121 30.82 26.06 1.46 1.54 2.86 5.23
11 116 42.72 24.86 1.23 1.66 1.72 3.04
12 113 35.90 21.91 0.93 1.35 3.97 5.36
13 129 42.40 23.10 1.17 1.73 4.88 5.68

14 131 47.26 15.62 1.46 1.92 3.41 6.10
15 126 37.75 13.20 1.48 1.66 1.36 1.09
16 127 23.34 9.86 0.54 1.15 1.54 1.17
17 134 27.52 12.91 0.93 2.02 1.90 1.39
18 143 37.26 19.31 0.98 1.68 1.50 1.41
19 124 38.22 13.68 0.71 1.19 3.75 1.93
20 132 47.47 18.30 0.78 0.98 3.21 2.26
21 121 32.07 13.62 0.77 1.13 2.98 1.48
22 140 42.06 13.73 1.31 1.78 2.98 1.66
23 141 32.67 12.00 1.09 1.57 1.09 0.93
24 112 29.70 24.25 0.81 1.61 2.03 1.52

Table

1 153 30.85 7.81 0.78 1.21 3.03 1.82
2 154 20.71 8.64 0.48 0.88 2.07 1.52
3 166 42.32 13.47 0.98 1.12 3.52 1.90
4 172 46.26 17.27 1.16 1.23 4.88 2.35
5 143 37.62 11.14 0.66 1.01 3.16 2.34
6 144 49.99 18.89 0.74 1.02 7.24 7.11
7 153 28.90 11.28 0.28 0.96 2.65 2.66
8 153 27._r 12.17 0.32 0.67 3.82 2.26
9 157 34.38 13.67 0.65 1.29 4.09 2.36

10 156 23.30 9.30 0.26 0.88 3.10 1.39
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Table 24 (Continued)

Task
Number

N

Completion Tile
(1/4 minutes)

Typographical
Errors

Form Errors

Mean SD Mean SD Mean SD

Table

11 169 22.00 9.28 0.34 0.95 1.22 1.19

12 170 27.19 10.22 0.16 0.47 2.34 1.68

13 161 38.41 13.96 0.45 0.82 4.75 2.99

14 166 46.29 11.65 0.63 1.20 5.38 2.87

15 153 37.22 13.26 1.10 1.90 1.78 1.55

16 150 29.78 11.27 1.03 0.97 3.41 2.39

17 151 27.05 9.45 0.46 0.92 1.57 1.02

18 151 42.50 15.46 0.62 1.00 5.14 2.50

19 155 31.21 12.37 0.25 0.55 3.77 1.86

20 160 35.84 19.17 1.16 1.56 1.72 1.14
21 152 25.52 9.33 1.06 1.74 3.63 1.81

22 157 40.85 14.00 1.15 2.50 3.89 2.22

23 155 30.76 12.78 0.51 4.03 2.85 2.00

24 155 37.95 14.68 0.16 0.50 5.87 2.69

Manuscript

1 111 35.95 10.42 1.55 1.69 3.01 1.81

2 91 40.27 13.51 1.37 1.82 4.16 6.31

3 136 44.34 12.01 1.16 1.64 4.14 2.95

4 107 25.25 8.57 0.94 1.17 3.37 1.77

5 138 30.90 12.35 1.53 7.65 3.52 2.51

6 107 38.75 19.33 1.42 1.33 3.59 1.98

7 120 37.50 12.35 1.29 1.61 3.59 2.36

8 134 32.59 13.79 0.73 0.91 2.46 1.60

9 128 23.55 9.56 0.80 0.86 2.73 2.06

10 139 26.07 9.49 1.29 2.79 1.70 1.52

11 120 39.63 13.34 1.26 1.23 3.14 2.06

12 130 32.59 13.59 0.98 1.49 2.92 2.13
13 113 26.70 11.93 0.21 0.49 1.88 1.37

14 112 41.58 15.96 0.72 1.21 1.60 1.70

15 133 22.34 11.50 0.39 0.65 1.70 1.14

16 94 33.72 8.48 1.22 1.47 3.06 1.76
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Straight Copy limed Writing

Although he has been dead more than a quarter of a century and did

most of his major work'more than fifty years ago, even now the world's

best known inventor is without doubt Thomas Alva Edison. It is to him

that we attribute the microphone, the phonograph, the electric light

and lighting systems, the motion picture camera, and many other

inventions of great benefit to mankind that we take for granted today.

Edison had very little formal education, but he early demonstrated a

genius for tinkering and a passion for experiment. He had, as well,

tremendous patience, the compulsion to work for hours on end without

sleep until a problem was solved, a unique talent for leading and

inspiring other men, a strong interest in practical benefits for

mankind, and the good judgment to employ as helpers trained scientists,

without whose special knowledge many of his inventions would'never have

seen the light of day.

As an outstanding figure in the whole history of science and

invention up to now, Edison stands halfway between the craftsmen of

the early nineteenth century and the theoretical scientist of our time.

Our scientific knowledge has increased so greatly in recent years that

no one without special training could expect to make major contributions

of the sort Edison could attain in his time. It was, by the way, Edison

who originated the statement, "Genius is ninety-nine per cent

perspiration and one per cent inspiration."
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11,83 Tour contract Mo. is being gives Ivory coseider-
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MarnispriptQ_Instructions.e Begin if inches from the top, using A lf inch
left side margin, and a i in right side margin.

SoU
Caf4 L*72 OAR &zeastA4,

L-,i41,th-cir4,te& 644,147,40/pDAdeiza-cput ,tar
fict444,1,1t 4,4 4d da-tial.441211 AL
NetriaLtiotniArtid Aidad*Giet4t,,C4441,04!44e.,

AA9)14Adrade-4114,4,411, etile44:v.a-re, andd-aveiiiL lad
14/

-1 3 4 AL/2,0,,4 144allf44 41444 ,

'La) t"V4A 14142"4"67a+
ki(v

k ete4aupte--,0-#04,14,

-tedzeu",47e-at4it'Lq

ck4 a 4111.4 44,4,e $P4e6,etuyirdia.

Aileativatv A4-10-/fut...41~-hutafr44.14,-4,4 44.1;pd4447.z.,.

4,PA, in& kaAom, (A./14x 94; A. *4. 1160, p 9'
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left sids margin, and a 1 irate right side margin,
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Manuscript istottiotst Begin lf inches from the top, using a 14 inch

/84Y
left side margin and a 1 inch right side margin.

(---5P Effect of Dictation Machines on Job Requirements

Thee. of dictation machines is bound to affect the work dons by .04,4
114441,

typiets.ribile some people believe that any good typist can eseAfkAWitch to
CA ... ate OW

machine gtrarscriptioOothers feel that a trained person detteNikebetter

20
jo : Turnirg out a mailable piece of work on the firmt try requires several Ci1;717

.th4tr-. understanding the meaning of the oopy"seleoting margins that

result in attractive placement the material on the page, and, of course,

typingeTurately4nd

1j, R. Lee, ItelignirinizEkla (Detroiti Mark Typing Co., 1960),

p. 7.

%arm'
M. Fay, haleUimWidka (Chioagol Bower Dictation Co., 1962),

p. 3.
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Manuscript t_11411LtIMWMILI Begin if inches from the top, using a inch

left side margin, and a 1 inch right aids margin.

PROPER s fffNG
woRKiRs

dai44,/,,,,,cita, de pa66,e-

"A 4 .et,a As4.4z,

11°1b a t 1 4.5,2,a, -(;n 4R,veAd 4.41. if"4,tia.2

.4 41- IAAolit t&,i jiC;401.-014A,aath,edic_44,,

P111;16, 4414¢4t 40.4 61140- ,C077v,-Pur7,.

1R. 2%gt) w4! (goott.,:
CO) 19#7), p, 13.
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Manuscript #5 Instructionst Begin 14 inches from the top, using a 14 bleb

*
left side margin, and a 1 inch right side margin.

ofri,
Pereerveranee for Sales Success

(-AP 6000 tamp...Zs*
if.ls ...."V A survey ofAtiemenf every type revealed that salesmen who give in

r44'V easily du not succoed.1 "This supports the 4349° "eomarthat "Victory

ftfki ono who hung. on longer than his opponent."
,...

\erive

4 4/4
tevenson, "Saleemen Who Win," Sales Research Quarterly 18*

122-123. December., 1950.

14



Manuscrintltuos Begin If inches from the top, using a lt inch
left side margin, and a 1 inch right side margin,

SOCIAL SECURITY TAUS

:'octal Security taxes are relatively new on the American scene.

Legislation was initially introduced in 1936 and went intoerliin

January 1, 1937. A number of amendments since that time have brought

under its coverage a large segment of the population.

:n the beginning a4 1% old age and survivors' insurance tax was

levied o, the first $3,000 of income.1 This amount was matched by an

equal contribution by the employer. Today, the tax rate has ripen to

aPlaYeedft.4,0 on the first $6,600 of income for both employer,

with additional increases already plait&

lArthur D. Madison, A Histomof VnIted S13141 Taxes
(Roston! Harrison Publishing Co., 1968)1 P. 43,

133
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Manusoemt f? Instructions: Begin lf inches from the top, using a if inch
left aids margin, and a 1 inch right side margin.

1-mIt.

61:1211 /A* orttlek

1441 144/1A Air Parcel Post is of two typssOreign and

(74.14F--> While mast people know about the former, few are aware of the

method of handling foilagn wool post, unless he happens to be a

-travelerr-Whils all parcels must carry the notation 7/1a Air Mail and
tot.m.4.4.4" 1%

boar the name and address of the sender, international parcels must

also include a customs tag, which can be obtainordfroa the postmaster.1

Foreign packages should be handled only bi-Fs1;34 s, as

ommsOcatem and conditions frequently change. A posing. for a

foreign destination should never be plaood 41,4"in a letter box.

1pirsetory of

P, 5

igV11%1

International Mail (Washington, GPO, 1968),

13



-127-

Manuscript S8 Instructions Center this copy both vertically and horizontally.
You will have to estimate in advance how ouch
spans you will need, and plane it on the page
accordingly.
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rgms11221121nekusgszale Begin If inches from the top, using a 11 inch
left sidle margin, and a 1 inch right side margin.

641241
Vacation Wender

Department heads are requested to submit to the personnel manager

by June 1 a sebedule %AA vocations for all employees ander their

supervisionis in earlier yeas', older employees oserNave first

4 2.1"4"kkg 41°4"^/o,
choice of vacation dates.Vev employses.get,1 day for each month.

1
See Personnel lactic!, No. 5, February 10, 1968.
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Manuscript #10 Instruotionst Center this copy both vertical-14y and horizontally.
Tou will have to estimatn in advance how such
space you will need, and place it on the page
accordingly.

itifiD164414----> To All Branches

rat
Details on our nitro will be sent to you by duly 20.

The new line will be advertised nationally during the week before

Labor Day. All remaining summer goods are to be advertised in

Ohoonocal papers .n an effort to clean them out by odd-August.

atediasth9241-1" This office is to be informed 4017, by wire, of

still on hand, starting on July 5.

Sales Manager.

Manuserillt #11 Instrtations. Begin 14 inches from the
inch

using s. if indh

left side margin, and a i inch right side margin.

Computer Tiles

The use of high-speed filing 'paws and oompatere in the

406A'
retrieval of personnel intemation raises rake aorleac Repetitions on

invasion of privanyllhere is s tendency to collect more information

because of easy storage. Mhdh of this information, however, is

Pg4a.grA-44t
not essential for qualitmancgemsnt. Secondly, as a person usually

has no idea of what is filed, he hem no self-defence against false

inc4qoction,i Finally, with eeobino inter-change of information,

scouts to reoords by illegal tapping is a serious problem.2

IE. Lanham, 'EDP in the Personnel Department," Pommel,
Mereh-kpril, 1967, p 22.

2A. F. Westin, ivinor and notice (Sew York' Atheneum Press,

1967), p. 161.
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.....,_,Ij12Tinsetructiones Begin if inches from the top. using a if inch
left side margin, and I inch right side margin.

THE MECCA CF THE WORLD

People of all nations have been attracted to Paris, making it

the uncrowned capital of the world. Fmtunately, two major ware have left

her virtually unharmed, and she remains a city of beauty and culture.

Paris was originally called Lutetia by the Gallic Tribe of Partaiii

and cans into historio prominence shortly Were the birth of Christ.

The ROWS boos= interested in the city and conquered it during the

first century A. D. In tho third century, barbarisms took control of

the city from the disintegrating Ronan Empire. It ma,, at this time that

the city's nsme via changed to Paris.

lAndrew T. Aaron, notalagglaa OW Yorke Tanis
Publishing Ce i964),
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Manasoriptalre Center tbia copy both vertinal4 and borisonta14.
You will have to estimate in advance bow mcoh
epees you will naed, and place it on the page
acoordingly.

deZt.
7,-,;,4 124t44,4e, 61114,

4°.4t
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lad

Artaer A-4,W

eigumte.411..A447,a4,44e/r4,xilize Et1444,Awie%
tata.d

1' -rAAirtlitlita----
egitct

Aottilydometzilyatt. NAeilidv,44,4

tedigi xtrat4.472,7
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Sanueoript ilk Instructions' Cotter this oopr both vertically and horisontally.
You will have to satinet* in advance how much

)4044 ear

spece
aocording

you
ly
will mod, and plaoe it on the page

,

"(Mill*IL/ ?Worn Telephone Services

killEilakait1191Lai.

Keep your office open 24 hours a day. Thisoquipsant automatically

answers your tolephons and, if de**, r000rds mossagee left in your

absence.

Extension ?shame'
Ailip..A0AAO0

*Enjoy the convenisnoe of extonsirrnAones. They come it many

beautiful colors to blend with your fUrnishinge.

2MIAMEDIN.
i Ensue

A microphone picks up your voice from feet away. Your
et

heads are free tor.asste-feldeogrard you eon converse vitbsut lifting

the red/Prior.

Call Director
qt--ry4

tityjjAePt Veteekddifnehtattone connect you with other extonsion *MK

You can hold some calls while anoworing others, signal other phones,

and talk in oceferenoe to a number of other phones.
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amme21111InsclIones Center this copy both vertioally and borisontally.
You will have to estimate in advanoo how much
spaoe you will need, and plaoe it on the page
accordingly.
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Ca4',C,W0.1&11114/) Av'et/ '44 120,24;7 ?X;(04/sAvt
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7 et? itAttr41/ Ate.*i'AOth,744d/.
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j-kelSaZjirad o t Bee:.
let side

If inehea from the top, tieing a 1} inch
margin, and A 1 inch right Sid* avgin.
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-72e,,u44071/44,/A.alearw.440/4,40110.01. t

X44;144'44 11,1 41,..4,0e2tv44.

461/24-44-x, 4:4, 4g-4,1,24,,,cd,.. kite_ay.e,14,

".),24"UX4,044) X;e1.CZpu eier/)Act7.444,42,X10.4 el)vcA

/tt,A4 irrth p4V044tate4. cf>%4 1,a-f2.01444/42

-a..ce7,cyde

riette;hi/4-4...ectfxt44,4-1a_

44,./.4:7,4410i .44 ot

4rhodolg.
(9,, 214 ifilz sit-444.

.4t.k.440(g441,t. 0,440,440/14/44;
, pg 3'.
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