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proficiency at vocational typing tasks after

conventional or programed imstruction was compared. The subjects vere
low-ability students in first- and second-year typing classes. The
programed imstruction featured: little practice at ordirnary stroking
skills, early introduction of vocational typing tasks, explicit

instruction in making decisions about attractive placement of
materials on the page, and in-class practice on the typewriter in
making ttese decisions. Tests showed that faster typing was produced
by conventional instruction. However, for the most consequential
criterion of proficiency, form errors, programed instriction ¥as by
far the more effective. Also, the level of work quality after one
year of programed instruction was far higher than after two years of
conventional imstruction. Although teachers reported much "live"”
reteaching of programed placement concepts, its comtribution appears
modest, judging by comparison of the performances of frequently
absent and infregquently absent studeats. Teachers also estimated
student attitudes tovards the program as negative aad the program not
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Abstract

Among low-ability Ss (students) ir first- and second-year typing classes
in two vocational high schools, proficiency at vocztional typing tasks fol-
lowing conventional instruction (N =45 Year-1 and 168 Year-2 Ss in the classes
of two Year-1 and four Year-2 teachers) was contrasted with proficiency fol-
lowing programed instruction (N=109 Year-1 and 225 Year-2 Ss in other classes
of the same teachers in the same schools). The leading features of the pro-
gramed instruction were rhe reverse of conventioual ones and coasisted of:
(a) little practice at ordinary stroking skills, (b) very early introduction
of vocational typing tasks, (c) explicit instruction in making decisions
about attractive placement of materials “n the page--via programed homework,
and (d) in-class practice at the typewriter in applying placement decisions
to the typing of business letters, tables, and manuscripts embracing a wide
range of internal task featues and task difficulty (from unarranged, often
longhand materials) without teacher guidance. The programed instruction was
identical in scope for Year-1 and Year-2 Ss and was conducted for a full
school year.

Ss were tested on representative vocational typing tasks, scored for
speed, form errors (ones in placement of materials on the page), and for un-
corrected typographical errors; straight copy performance was scored for
speed and errors. Of 11 terminal vocational task comparisons (conventional
vg. programed) across both vears, there were 4 significant speed differences,
favoring conventional Ss, who were 27, faster (Year 1) and 12%% faster (Year
2) than programed Ss. For the most consequential criterion of proficiency,
form errors, all 11 comparisons significantly favored programed Ss, whose
total errors were about half those of conventional Ss (38.42 vs. 74.11 for
Years 1 and 2 together). Indeed, for parallel test items, mid-year profi-
ciency among programed Ss (for form errors) was greatly superior to end-of-
year proficiency among conventional Ss. Further, the level of work quality
following one year of programed instruction was greatly superior to that
following two years of conventional instruction--for a l-year programed cur-
riculum exceeding in scope that of 2-year conventional instruction. Noth-
ing of consequence was found for uncorrected typographical errors, and no
significant diffarences were found in terminal straight copy profieiency.

Modification of training practices in the direction of the instructional
features enumerated above is strongly indicated.
Q
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Teachers reported much "“live' reteaching of programed placement concepts;
but its contribution arpears to havs been modest in view of the finding of

no terminal porformance differences between frequently absent and infrequently

absent programed Ss. Teachers also estimated student attitudes toward the

program to be substaotially negative and the program not well suited to low-

ability trainees. However, typing proficiency following the programed in-

struction shows these motivational features to have been transcended by the

more important instructional variables enumerated above.
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EFFECTS OF PROGRAMED VS. CONVENTIONAL INSTRUCTION
ON PROFICIENCY AT OFFICE-TYPING TASKS

The general problem to which the present investigation was addressed is
the undersupply of typists sufficiently skilled at vocational typing tasks.
As given in govermment reports (e.g., Wright, 1964), employers' complaints of
shortages of, and insufficient skills among, typists have been chron.c. The num-
bers and proportions of oifice workers who operate ¢ typewriter (clerks, typ-
ists, stenographers, secretaries) have been steadily increasing, and further
increases have been predicted {U.S. Bureau of Labor Statistics, 1963; New
York State Education Department, 1970). In particular, the U.S. Department
of Labor's Occupational Outlook Handbook (1966-67 edition) has pointed t. a

special need during the 1970's for "senior" typists, who '"generally perform
work requiring . . . independent judgment; they may work from rough drafts
. . . which contain techrical material, or they may plan and type complicated
statistical. tables . . . ." Especially compelling is the need to furnish an
occupational skill to the disadventaged urban student, nvmbers of whom pres-
ently complete "clerical" training with little more than ordinary copying
skill.

The available research evidence (see '"kRelated Research') suggests that
the problems or needs mentioned above arise from deficiencies in conventional
instructional materials and practices. Chief among tuese deficiencies ap-
pears to be instruction in the decisions and processes that govern attractive
"placement" or arrangement of typed materials on the page, according to es-
tablished conventions. As a first step in attempting to remedy these defi-
ciencies, instructional materials bearing on the placement features of real~-
istic typing tasks (business letters, tables, and manuscripts) were pre-
pared in "programed" form (West, 1970), in readiness for field trial among
high school students enrolled in first-year and second-&ear typing courses.
Following completion of a given subsection of the programed materials, the
learner then applies to the actual typing of pertinent tasks the placement
concepts and procedures taught by the program. Although the programed ma-
terials were inteanded for use among any (high school and college) trainees,
funds for assessing the effects of the materials were available only for

field trial among disadvantaged trainees.1

1The present investigation was carried out under New York City Board of

' S S b 9



Major Purpose. The major purpose of the present investigation was to as-

sess the relative effects of programed versus conventional instruction on
proficiency at three major classes of vocational typing tasks (business let-
ters, tables, manuscripts), among students in 1st-year and 2d-year typing
classes. More exactly, as will later be explained, the contrast was between
the effects of "live" instruction and the effects of an amalgam of live plus
programed instruction, using the same teachers under both instructional con-
ditions. Particular prozramed materials and particular teachers were involved.
No general test of live versus érogramed instruction was intended; for no
such test could have any conceivable scientific validity. Instead, should
significant superiority in proficiency follow the instruction involving the
programed materials, the general use of the materials in training could con-
tribute to alleviating labor shortages, reducing complaints about insuffi-
cient skills among typists, and fuvnishing a marketable skill to students
whose present training has been less than adequate.

Several ancillary purposes are more readily explicable after the proce-
dures of this investigation are described. Accordingiy, all purposes are

l1isted in detail following the "Procedures" section (pp. 40-42).

Related Research

The research evidence in support of the deficiencies of conventional in-
struction and of the mistahc. rationale underlying it has been given in de-
tail elsewhere (West, 1969, Chap. 13) and was summarized in the report of
the preparation of the programed materials used in the present study (West,
1970); accordingly, it is given briefly, rather than in detail, here.

The primary fallacy in the rationale underlying conventional instruction
is the assumption that ordinary stroking or copying skills are a major con-
tributor to proficiency at vocational typing tasks. That assumption is im=-
plicit in the amount of attention given to copying skills in typewriting text-
books and iﬁ the volume of reported data on speed and errors in ordinary copy-
ing tests--in contrast to the virtual absence of data on proficiency at vo-
cational typing tasks. Ordinary stroking or copying skills are measured in

"straight copy" tests involving the line-for-line copying of perfectly printed

Education Proposal No. 1 1969-70, entitled: -"Implémentation and Validation
of 'Programed' Curricular Materials for Developing Marketable Typing Skills
Among Disadvantaged High School Students."
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prose, without error correction, and requiring no placement decisions other
than reasonably regular right-hand margins and, sometimes, correct word di-
vision. 1In contrast, realistic typing tasks contain components and irpose
requirements wholly absent in straight copy typing, Vviz., knowledge of con-
ventions of format, decision-making about placement of materials on the
page (e.g., margins, tabular stops for table columns), heavier use of the
typewriter's service mechanisms, proofreading, and error correction.

The unique features of vocational typing tasks should lead one to expect
correlations between straight copy and vocational typing skills that are, at
best, moderate. The evidence supports that expectaticn. Specifically: for
errors, near-zero ccrrelations have been found between straight copy and vo-
cational typing (both under no-erasing conditions); for speed, moderate cor-
relations have been found among advanced'typists who have established mas-
tery over the placement features of vocational tasks (West, 1969, Chap. 13),
while somewhat lower ones have been found among novices (McLean, 1971). Thus
the conventional assumption that ordinary copying skills contribute appre-
ciably to skill at vocational typing tasks is seriously in error.

Another type of evidence supporting the low relevance of copying to vo-
cational typing skills is the enormous differences in proficiency scores be-
tween the two types of tasks. Speed at vocational typing tasks is a small
fraction of ordinary copying speed; stroking errors are also appreciably
fewer in vocational tasks--under no-erasing conditions (West, 1969, Chap. 13).
Apparently, the typist's "set" or perception of the requirements of the two
kinds of tasks differs; accordingly, so do his stroking habits.

Muhich's (1967) study, summarized by West (1969, Chap. 13), is the only
one Jdirectly addressed to estimating the relative roles of stroking skill
and of decision-making about placement of materials on the page in total pro-
ficiency at realistic typing tasks. She found decision-making to play a
larger role than stroking skill, increasingly so, as amount of training in-
creased. That evidence, together with the evidence mentioned earlier,
strongly suggests that the heart of proficiency at realistic typing tasks
is decision-making about arrangement of materials on the page. ‘

The evidence, however;ﬁSeems‘hot to be well kn¢wn among practitioners,
and the contents of t&péwrifing textbooks are not in good accord with that
evidence. For one thing, inétfugtibn in vocational tasks tends to be de-

ferred until relatively late stages of training. For another thing, although

*
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typewriting textbooks contain ample materials to be typed, such materials

are typically accompanied by explicit placement instructions, even at rela-
tively late stages of training. It is difficult to imagine any employer in-
structing his typist to "type this 137-word letter" or to '"leave 8 spaces
between columns in this table'"; yet guidance at that level pervades the type-
writing textbooks. The textbooks contain placement "rules," sometimes in
list form, but no explicit practice at the sequential decisions represented
by the briefly stated rules. To judge from the levels of proficiency at
vocational typing tasks following conventional instruction, the supporting

or additional instruction furnished by teachers has not been notably success-
ful in remedying textbook omissions and, thereby, in producing marketable
vocational typing skills among students.

The evidence points strongly to the preeminence of decision making about
arrangement or placement of materials on the page in accounting for skill at
vocational typing tasks. The discrepancy between the implications of that
evidence and conventional inmstructional materials and practices led to the
preparation of imstructional materials directly addressed to the "mental" de-
cisions governing the placement features of three major classes of vocational

typing tasks (West, 1970), as described next.

Programed Materials. The sequential, step-by-step character of the perti-
nent decision processes lends itself especially well to the step-by-step se-
quencing of instruction that characterizes "programed" instruction. Accord-
ingly, the instructional materials were prepared in programed form and con-

sisted of 541 linear "frames' organized into 14 sections, as follows:

Sec- : ' No. of i
tion Topic Frames i
1 Centering at the typewriter _ 19 i
2 Horizontal centering of single lines | 46 ?
3 Vertical centering 34 §
4  Vertical centering of simple tables | 37 §
5 Tables without column headings (backspace method) 40 :
6 Tables with column headings (backspace method) 26
7 Tables without column headings (érithmetic.mgthod) 22
8 Tables with column headings (arithmeti¢ method) 31
9 Advanced table typing | | o 105
10 Vertical margins for business letters 4 . 34




Sec- No. of
tion Topic Frames
11 Horizontal margins for business letters 22
12  Advanced business letters 40
13 Estimation of copy length and centering of estimated 45

materials
14 Manuscript and report typing ‘ 40
541

The scope of the program is evident from its table of contents, above.
The first three sections deal with elementary matters that are prerequisite
to the vocational tasks specified in Sections 4-14, Simple centering (Sec-
tions 1-3) tends to be adequately treated in conventional instruction; pro-
gramed materials were prepared on that tcopic merely to provide an easy in-
troduction to programed instruction for students who had not earlier exper-
ienced instructional materials in programed form. The more consequential
“decision-making" sections (4-14) constitute the heart of the program and
were deliberately organized to provide maximum flexibility of use in keep-
ing with variations in training syllabi, objectives, and duration. Except
that "advanced" sections (9, 12) require earlier study of the corresponding
simpler sections (5-6 and/or 7-8, 10-11), the sections of the program are
essentially independent and may be used in a variety of orders. As shown by
the program's contents, table plauning may be taught by either of two meth-
ods or by both methods, as the teacher may desire. The teacher may elect to
assign either of two methods of dateline placement in business letters (Sec~
tion 10): (a) "moving''--dateline location varies with letter length and dis-
tance between date and inside address is fixed; (b) '"fixed''--dateline con-
stant and distance between date and inside address varies with length of
letter. In all program sections, there is provision for both pica and elite
type; in applicable instarnces the student selects a route through the pro-
gram corresponding to his size of type. The particular placement procedures
;taught in the program are not tied to any particular typewriting textbook;
they represent a selection by the authof, according to his judgment, of op-
timal procedures--sometimes ones not represented in any typewriting text-
book. Finally, and not least in'impérfance,'thé‘placément processes taught
in the program aim at to-the-line and to-the-space exactness in placement--

not approximations. The contention underlying that deliberate tactic is

-
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that it is no more difficult to be just right as approximately right; be-
sides, the labor market requirement for "senior" typists connotes a need
for high-quality, precision work.

To illustrate the student's use of the program and its place in instruc-
tion, six sample frames from the section on "Vertical Placement of Business
Letters" ("moving' date line) are shown on pages 7-8.2 The first ten frames
in that section are not shown; frames 11-15 are a sequence; the illustration
then jumps to the final "rest" frame in that section (No. 34). As illustra-
ted, the learner reads che frame, £ills in the blanks (multiple choice items
are given in parencheses below the blank), then checks his responses against
the model answers given at the left of the following frame. Occasionally,
explanations of answers are given in square brackets following the answar.
It is not required that a typewriter be available during work at the pro-
gram. Instead, the program deals entirely with the 'mental" processes or
steps in determining placement of materials on the page, accompanied by spe-
cification of the physical operations required for implementing the place-~
ment decisions at the typewriter. Following completion of a portion of the
program, the learner then uses the typewriter to apply the placement pro-
cesses taught in the program to (a) the many miniature tasks included in
the program and/or to (b) pertinent typewriting-textbook or locally prepared
business letters, tables, and manuscripts. To that end, each of the four-
teen sections is further divided into subsections, each of which is judged
to provide a single work assignment of practicable duration (10-30 minutes)
and meaningful scope.

The scope of the program manifestly exceeds a single semester's work, and
its flexible organization permits distributing its subsections across two or
three or four semesters, as may be desired. 1In the present investigatiocn,
as described in the "Procedures" section, the entire progrém was to be ‘'cov-
erad" within the two semesters of first-year typing classes and, minus szev-
eral of the elementary sections, in the two semesters of the separate seﬁpnd-
year typing classes, as well. ;Whiie theﬂscgpeuaf the entire‘programbexténds
well beyond what is characteristically taught in first-year typing classes
(e.g., tables with braced column headings), it is contended, for ore thing,

that the .one-year courses phgt,predomina@e_{?O percent of all typing instruc-

2Six sample frames from a section on table planning are on pages 9-10.
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pigure 1, Sample Programed Frames -7-

10-11
There is a simple rule that tells you how many lines from
NOTE: The 6 frames on the top edge to type the date. The location of the date
pages 7 and 8 are depends on the number of in the
from a section on of the letter. Here's the rule.

""Jertcical Placement

of Business Letters" RULE: For a letter of up to 60 words, put the date on

1ine 22. For each additional 20 words or frac-
tion of 20 words, raise the date 1 line.

1f words = 60 or less, date line = 22. For 61 to 80 words,
the date goes up 1 line to line 21. For 81-100 words, go
up another line to lin. : for 101-120 words, place the

date on line y and so on.

10-12
words , 1 For a letter of 60 words or less
body (or message) L ] in the message, the distance
20 22 Date from the top of the page to the
19 date is ___ lines. The date is

! 1 1line for each
i (raised/lowered)
i, additional ___ words or frac-
66 Lrvmu"” _“”A”Tmﬂ “tion of __ words.
10-13
; 22 : For a letter of longer than 60 words, we want to know how .
: raised o V " | many lines abbvé‘liﬁeIZZ to type the date. We want to
[ know how many lines to _ : line 22.

(add to/subtract from)

YT A T - 8r
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subtract from

22
22 (-2) = 20

18
3
19 [22 - 3]

Answers to frame 10-34
1. 60
22

2. 19 [22 - 3]

Q
*

16

Assume a letter whose message contains 96 words.

its date line, count on your fingers.

ing at 60, until you pass 96.

straighten a finger for each 20, like this:
"100" (2 fingers).

ber of straightened fingers from the line number on which

"80" (1 finger) .

a letter of up to 60 words is placed; tkat is, subtract

from .
-2 = .

line

For the 96-word letter, the date would be on

10-14
To locate
Count by 20's, start-
Start with a closed fist and
60" . . .

Subtract the num-

Count on your fingers as you read this frame.

Assume a letter of 138 words.
(1 finger) . . 100"
. "140" (4 fiugers).

letter on line 22 - 4 = line

words you would straighten

would be on line -

[Note:

(2 fingers) . .
Place the date for that 138-word
. For a letter of 103

18 additional practice frames follow. ]

10-15

l160" . l‘l80"
"120" (3 fingers)

Count:

fingers, and its date

1. For a leiter o up to
line _ __ .

.2, In a letter of 116 words, the date should be placed

on line .

- e wm e ®m = s ® = m = = = = =

words, piace the date on

P



NOTE. The 6 frames on pages
9 and 10 are from a sec-
tion on "Tables without
Column Headings (Arith-
metic Method)."

85
102
52 [102 - 50]

side margins
(or left and right margins)

‘North Dakota

12
10
12

2

2 2 Horizontally, the body of a

table has three elements or
parts. As numbered at the left,
they are: 1 side margins (left

1
d Jeéan John
1l Tom Sue Bill 1

and right), 2 typed matter, and
3 IC (intercolumn) space--the

Amy 4 Bob 4 Jim
o i
3 blank space between columns.

If the planning of a table is correct, then: side margins
+ typed matter + IC (intercolumn) space should equal total
spaces across the page.

On 8%" x 11" paper or stationery, in pica type there are
spaces across the page; in elite type, _____ spaces.

1f some elite table uses 50 spaces for the typed matter +

ICs, there will be ____ spaces left for the

7-3
To plan a table means to locate the LM (left margin) and
the starting point for each column. To do that, you must
first cdetermine the number of spaces needed for the typed
matter. So: identify the longest item in each column,

count its spaces, and add across the columns. Consider:

California Sacramento 15,707,204
North Dakota Bismarck 632,446
Ohio Columbus 9,706,397
The longest item in column 1 is s 1t}

has spaces. In column 2, the longest item has
spaces; and in column 3, spaces. The total is

spaces.

7-4
To plan tables by arithmetic, you use a horizontal line to
represent each column, and you show the number of Spéces

in each column and between columns, like this:

20 6 10 6 - 10
The sketch shows that typed matter = 20 + 10 + 10'=
o h 'ICs (intercolumns) = 2 x 6 =
Totali =

In elite type, the spacé rémainingvfor side margins would
be 102 - = .




Ex

Q

~-10-

40
12
52
(102-) 52 =

2

left

55 [40 + 15]
306 (85 - 55]
15 [% of 30]

left

50

Note. The diagonal or frac-
tion bar (/) is also a di-
12/2 means

vision sign.
12 = 2,

- [85-(46+15)]/2=12 pica
[102- (46+15)]/2=21 elite

, [85-(4149)1/2 =18 pica
= [102-(4149)] /2=26 elite

wll Toxt Provided by ERIC

[85-(49+15)]1/2 =11
[102-(49+15)]/2=19

. [85-(38+14)1/2 =17
= [102~-(38+14)1/2=25

[85-(41+18)]/2 =13
,é[:R\ﬂ: [102-(41+18)]/2=22

pica
elite

pica

pica
elite

4

The preceding frame shows that:

_ Total spaces available across the page
Spaces used for typed matter and ICs (intercolumns)

Spaces available for side margins

Since there are two side margins, just divide the marginal
space by to determine the point on the cariiage scale

at which to set the margin. Example: 40 spaces

of typed matter + three 5-space ICs total spaces. In
pica type, the space remaining for the two side margins =
spaces, and the LM (left margin) would be set at .

[Note: four additional practice frames follow. ]

7-10

Use scrap paper for the arithmetic and fill in the blanks.
When an odd number of spaces rema:ins for side margins, put

elite’

the "larger half" in the margin.
(left/right)
In Each Left Margin
Column Spaces IC Pica Elite
Example 8-12-6-20 5 1z 21

a. 18-23 9 -
b. 6-9-13-7-10-4 3 .
7-19-12 7 -

d. 18-8-11-4 6 e ——

7-11

With arithmetic planning, it is easy to check your work be-
fore typing. Once you have figured out LM and RM, just sum
across Omarglnsi-typed matter +ICs), If you do not get a
total of (pica) or ____ (elite), you know you have
made an arithmetic error and can recheck. Fill in thi>

M _ RM Total
Pica 19 16 9 23 18 =
Elite 25 —— 7 —t— 7 12 2 -
There is a mistake in the example. The mar-
(pica/elite)
gins should be (left) and ’”Qzlght)*

[This frame makes a convenient st0pping point.]
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tion in this country, according to Wright, 1964) mandate inclusion, in such
courses, of all the major typewriting tasks required for marketable skills.
For another thing, the low relevance of ordinary copying skills to profi-
ciency at realistic typing tasks, in the light of the demands of the deci-
sion-making features of such tasks, argues for the introduction of such
tasks earlier in training than has been typical. Hopefully, the introduc-
tion of such tasks early in first-year training and the particular focus on
the consequential decision processes of such tasks permit covering a wider
range of tasks and task difficulty than would otherwise be possible within
first-year training.

Insofar as "programed instruction' is, by definition, self-instruction,
work on it should in theory be done by the student outside of class (e.g.,
as homework). So used, the program takes over the teaching of placement pro-
cesses that otherwise characteristically requires much of the teacher's
time, thereby providing much more class time for actual typewriting. Wheth-
er the program can indeed be used in ideal "homework'" fashion or, instead,
must be worked on in class under the teacher's supervision, depends ma1n1y '
on the appropriateness of the program's content to given learners and in
part on the attitudes of given students toward school in general and toward
homework in particular, as well as on the skill of teachers in accommodating
their "live'" instruction to the programing of poftions of the instruction.
Although students work at their own individual rates on programed materials,
the dividing of the present program into many short subsections permits the
assignment of a given subsection to all students in a class (as homework),
in consequence allowing actual typewriting practice in class the next day
on a common body of materials for actual typing. The mode of use of the
program in the present investigation, with regard to in-class versus at-
home work on the program and other issues, is~described in the "Procedures"
section (pp. 22-35). | | | |

It may be repeated thaf the dominating considerations accounting for prep-
aration of the program were {a) the inferred inadequacies of conventional ma-
terials and practices relating to the "placement" feefures of the major vo-
catlonal typing tasks and (b) the nice correspondence between the step-by-
step sequencing of "prograwed' instructien with the step-by-step, sequen-
tial nature of the decision processes that govern placement of typed mater-
jals on the page. The explicit research findings sunporting the first of

Log T
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the above-mentioned two considerations and the processes of program prepa-
ration are described in an earlier report (West, 1970) containing the full

program.

Procedures
Treated in turn are: (a) experimental design, (b) teachers, (c) sub-
jects, (d) instructional procedures, (e) criterion (and interim) measures,
and (f) modes of data analysis. Finally, the purposes of the present inves-

tigation are listed in more detail.

Experimental Design
The two contrasted instructional methods or treatments or conditions are:

C (conventional) and P (programed) instruction. The proficiency scores of
C students were drawn from an earlier study (McLean, 1971) devoted to the
development of indices of difficulty for vocational typing tasks. To hold
constant teaching skill and the kinds of students undergoing C and P instruc-
tion, in several of the high schools involved in the earlier McLean investi-
gation arrangements were made for several of the same teachers tn partici-
pate, two years later, in the trial of the programed materials, using classes %
at the same typing grade levels as those of the earlier conventional ia- |
struction and, of course, the same criterion measures., It was assumed that : §
within a two-year period any school would tend to have comparable students. v
As a modest check on that assumption, a brief measure of general ability, §
administered to the C students by McLean in his investigation, was also ad- :
ministered by the present investigator to.the P students [see "Criteridn
(and Interim) Measures," pp. 35-40]. '
Initially, for the trial of the programed materials, arrangements were
made for the participation of three of the schools that had been involved
in the earlier McLean sctudy and of certain of the same teachers in those
schools. With each teacher assigned a pair of typing classes at the same
typing grade level as in the McLean study,3 there were originally six teach-
ers of first-year classes and six teachers of second-year classes: in
School A, four Year-1 and four Year-2 teachers, in School B, two Year-2
teachers, and in School C, two Year-1 teachers. Howerer, hecaﬁse of school-

wide disruption in School C 1ead1ng to closing of the school on a substan-

A ARt T

31n School B it was possible to assign three typing classes to cne of
the two teachers.

Y20 ar . ]
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tial number of days, conduct of the investigation in that school had to be
discontinued after the first semester of the school year. Since the out-
comes of this study were to be measured upon completinn of a full school
year, Schocl C was entirely dropped from this study.

Further modification of the original orthogonal design (equal number cf
teachers and classes at each typing grade leve!) was necessitated by the ina-
bility of School A to meet the original commitment to program intact classes
with the same teacher during both semesters of the school year allocated to
the programed instruction.a’ . In that school, some students in some first-
semester (fall) classes remained with the same teacher during the second
(spring) semester; other students taught by various fall-term teachers were
distributed among the classes of different teachers during the spring term.
The present study retained only those P students whose spring-term teachers
had been involved in fall-term instruction in P classes. _

However--and despite the absence of information on the extent of yearlong
stability of teachers cf C students (see Footnote 5, below}--the teacher
shifts among P students in School A provided an opportunity to test the pos-
sible effects on criterion performance of "same vs. different' teachers dur-
ing the school year. On the thesis that the typing curriculum is markedly
cumulative (simple tasks are necessarily embedded in later, more difficult,
tasks)--with the programed materials being deliberately cumulative--it uight
be contended that criterion proficiency is influenced mainly by one's most
recent (spring-term) teacher. The hypothesis would then be one of no differ~
ences in terminal proficiency among those taught by the same or by differ-
ent teachers during the school year. On the other hand, differences in
teaching skill could outweigh the stabilizing effects of the cumulative na-
ture of the typing curriculum--leading to a hypothesis of diffefences in

terminal proficiency accompanying differences in teachers. These hypotheses

One substitute teacher lost her position in the epring; others took ma-
ternity leaves or were transferred to other assignments.

SThe C students of the McLean study had been taught, variously, by the
same or by two different teachers during the two semesters of the school
year preceding their criterion testing. McLean did not inquire into and
therefore did not report the numbers of students in each of the two cate-
gories. However, the novelty (to teachers) of programed instruction made
it desir~»le to keep students with the same teacher throughout the year.

g2 + 91

een e e Ak b A 4t AL A Al 1 Ut 101 kb e

\
i
é
|
|
|
i
i
!
i




-14-

were tested in the present investigation, as a first step, and the results
used to determine whether the eventual comparison of P with C students was
to be carried out separately for same-teacher and for different-teacher P
students or, alternatively, for all P students taken together.

In School A, in order not to "lose' students despite attrition among
teachers between the fall and spring semesters, it was possible to assign
to the two retained Year-2 teachers three typing classes in the spring,
thus salvaging many students whose fall-term teachers did not continue into
spring instruction. Unfortunately, it was not possible to increase from
two to three the number of typing classes of the retained Year-1 teachers;
it was necessary to discard the many fall-term students in Year-1 whose
spring-term teachers had not participated in the earlier McLean research--
teachers for whom there were no scores for C students. In School B there
was neither attrition among teachers nor shifts of studeuts from one teacher
to the other. In that school, each teacher had three spring-term classes.

In summary, the programed instruction involved the performance of stu-
dents in four Year-1 classes of two teachers and in 12 Year-2 classes of
four teachers. The experimental design {fcr C vs. P instruction) is sum-
marized in Table 1, showing the number of spring-term typing classes of the
various teachers under the C{onventional) instruction of the earlier McLean

study and under the P(rogramed) instruction of the same teachers in the same

schools two years later.

Table 1
Experimental Design--Conventional vs. Programed Instruction

(Number of Spring Typing Classes)

School and Year 1 : Year 2
Teacher Conv. Prog. Conv. Prog.
Schoel A
Teacher A 1 2 -
B 2 2
C 2 3
D 2 3
School B
Teacher E 2 3
F — — 3 3
Total 3 4 9 12

[ge 22

R e e e e L i e e S o o L et e



-15-

As displayed in Table 1, the data for the major purpose of the present

investigation were providéd by Year-1 students in 3 conventional and 4 pro-
gramed classes and by Year-2 students in 9 conventional and 12 programed
classes, with the same spring-term teachers for both types of instruction. i
The original proviso of a pair of programed classes for each teacher was {
intended to furnish the largest possible number of students in the light of
reasonable scheduling of teachers. However, that proviso permitted the test
of an additional hypothesis that arose from the views of the participating
teachers and department chairmen prior to initiation of the programed in-
struction, based on the type of students in the particpating schools. The :
two participating schools are vocational high schools with substantial pro- %
portions of so-called disadvantaged students, of presumed below-average abil-
ity and, conceivably, of less than "strong"lmotivations toward school. The %

"programed' instructional materials make demands on reading (and, on some

topics, arithmetic) skills. Teachers and chairmen contended that students
would have difficulty in learning from writter materials, that they would
not work comscientiously at the materials unless under the direct-Supervis-

jon of their teacher, and that there would be resentment of homework for an

"unprepared" (i.e., no homework) subject like typewriting. Although the at-
tempt was made during preparation of the program~d materials to gear its

reading difficulty to low-ability students (see West, 1970), to assess the

validity of the assumptions about these students, one of the two (or three)

P classes of each teacher was randomly assigned to in-e¢lass work at the pro-

RISV SEON

gramed materials; the other{s), to "home" work at the program. The investiga-
tor pointed out to teachers and chairmen that the self-paced character of
programed instruction would make in-class work on the program unmanageable
and, moreover, that little class time would be left for actual typing were
it zo be largely preempted by work at the program. Within a few weeks of
the mid-Octeber initiation of at-home versus in-class work at the programed
sections, reports of the teachers confirmed the investigator's predictions.
However, to provide at least a modest test of the original a2ssumptions it
was agreed to continue with the dual work conditions until the Christmas
holidays, shifting all classes immediately thereafter (in January) to
"home" work at the program. As a basis for testing the hypothesis about

the behavior of disadvantaged students with regara to programed materials,

5 23
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there was, then, a 2-month period at the beginning of first-year and second-
year instruction carried out under differential homework and in-class con-
&itions, with results based on scores on a brief test battery administered
to students just before the Christmas holidays. For that purpose there was
a sufficient number of students in the classes of teachers who continued
with P classes in the spring term to permit discarding of classes (in School
A) whose teachers did not continue with spring-term programed instruction,
leaving 122 homework and 133 in<class Ss in the 13 fall classes of 6 teachers.
Finally, a test battery was administered to all P students at the end
of their first (fall) semester of instruction (late January), for several
reasons: (1) to provide an estimate of mid-year proficiency, (2) to provide
a basis for comparing the results of mid-year P instruction with end-of-year
C instruction--in the light of the coverage in first-semester P instruction
of topics treated at the end of the school year in C instruction (in Year-1
classes), and (3) to salvage the scores of students who were transferred to

spring-term classes of teachers who had not been involved in C instruction.

Teachers

Described, in turn, are: (a) the selection of participating schools and
teachers, (b) the extent and nature of the teaching experience of partici-
pants, (c) ratings of their teaching skills, and (d) the training and super-

vision of teachers for the conduct of programed instruction.

Selection. The requirement in a comparison of instructional methods that
teachers be held constant mandated the use of teachers in the field trial of
the programed materials who had also been involved in the conventional in-
struction of the earlier McLean investigation (1971). That earlier investi-
gation required the cooperation of schools only to the extent of providing
one full school week for massive testing of students, rigorously administered
by the investigator and his assistants. Accordingly, a large proportion of
each school's staff wi;h typing classes at the desired grade levels agreed
to participate, representing, presumably, a range of teaching skills. Soli-
citation of these schools' participation in the more massive, full-school-
year intervention needed for trial of the programed instruction led to ac-
ceptance by three high schools, i.e., of a number of teachers in these schools
who had been involved in the earlier conventional instruction and whose chair-

men committed them to at least two typing classes at the appropriate grade

'-\m
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level during the year of programed field trial. The investigator's impres-
sion of the initial attitudes of teachers toward participation was enthusi-

asm among some, curiosity (about programed instruction) among others, and

neutrality among still others.

Teaching Experience. As explained earlier, one school had to be dropped
following the first semester of P instruction. Of the ten teachers in the

other two schools who began the year of P instruction, one was a substitute
teacher teaching out-of-license; the typewriting teaching experience of the
others ranged from several to many years. All six (of the original ten)
teachers who completed the full year of P instruction were experienced.

None of the participants, however, had any earlier experience with programed
instruction or more than superficial knowledge of the characteristics of

such instruction. They may be characterized as experienced in teaching type-

writing, but novices at programed instruction.

Rating of Teaching Skills. Of the six teachers whose commitment to pTro-=

gramed instruction for the entire school year was met, one was rated by the
department chairmar as a "guperior" teacher, three were rated as "average,'
and two were rated as 'below average' in teaching skills by their chairmen.
The investigator's subjective judgment of these six teachers, upon early
visit to their classes, concurred in every instance with that of the depart-
ment chairmen. In a teacher questionnaire completed by participating teach-
ers at the end of the year of programed instruction (see p. 105, item 15),
five of the six teachers rated their own teaching skills as "average''; one
"excellent" self-rating was by a teacher who was considered "average' by

the department chairman and the investigator. It appears from these variocus
ratings that participating teachers represeﬁted a range of teaching skills

perhaps not unlike that of teachers in general.

Training and Supervision of Teachers. Neither funding nor the schedules

of teachers permitted in-depth training for the novelties of programed in-
struction that would ideally have been desirable. Instead, the investigator
conducted a 3-hour Saturday morning session with participants prior to the
beginning of P instruction and visited the classes of each teacher at least
once early in the fall semester--as did départmeﬁt chairmen latér in the
year. In addition, by arrangement with chairmen the investigator conducted

instruction in each of several classes on one occP310n, with teaching as-

2
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signments on that day shuffled to permit all participants to observe the in-
vestigator's instruction in at least one class. A second 3-hour Saturday
session was heid with participants at mid-year, just before the beginning of
spring-term instruction. Throughout the school year--beginning with a 9-
page single-spaced teachers' manual dealing with the management and schedul-
ing of instruction--teachers were sent by mailed memo and letter a steady
stream of detailed advice and instructions, as well as ample supplies of prac-
tice and test materials for use in class immediately upon completion of each
of the 48 subsections into which the program was divided. These were mater-
ials of a kind unfortunately not frequently found in published typewriting
textbooks (viz.; unarranged wmaterials requiring the typist to make all the
placement decisions). The investigator was also in periodic telephone con-
tact with teachers and chairmer.

Details on the extent to which teacher behaviors were in accord with
ideal specifications are given in the "Procedures' subsection entitled

"Teacher Behaviors" (pp. 31-35).

Subjects
The students or subjects (Ss) were high school trainees normally enrolled

in first-year and second-year typing classes in two vocational high schools
serving a largely disadvantaged student body. Assignment of Ss to classes
followed the school's ordinary programming procedures and led, presumably,
to Ss being é'representative sample of all typing students in the school.
Some Year-1l classes {in School A) included stenographic majors, typically
somewhat more able than the "'clerical" majors of other Year-1 classes in
that schocl scheduled for a 2-year typing program. All Year-2 classes in
both schools consisted of clerical majors.

; Ss in all classes were, on the average, of below-average mental ability,

as inferred from their scores on a brief 20-word vocabulary test that is

highly correlated with a full-scale adult intelligence test.6 The mental-

age equivalents of. their vocabulary scores were 1-3 years below the chrono-

logical ages of.Ss. ' Additiomal, but impressionistic, evidence on student
abilities is provided by .teachers' auestionnaire responses {Item 6, Appen-

dix, p. 103 at the end of;thé year of programed instruction. These are dis-

A description of the vocabulary test and the scores of P and C students
are given on pages 43-45.
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played in Table 2, relating to attitudes toward homework in typewriting and
toward school in general, as well as judgments of reading and arithmetic

abilities. Interpretive details are given in the table footnotes.

Table 2

Teachers' Judgments of Attitudes and Abilities of Programed Studentsa

Student YeaF-l Year-2 Teachers Mean
Ch . Teachers
aracteristic Judgment
A B C D E F
Attitudes
6a. Negative toward -
typing homework D NS SA A SA SA .00
- 6e. Negative toward
school in general 8D D D b p D 4.17
Skills
6b. Reading skills too
low to learn from D D D SA SA SA 2.50
reading
6d. Weak in arithmetic A A A SA A NS 2,00

aSD, D, NS, A, SA stand, respectively, for strongly disagree, dis-
agree, not sure, agree,_strongly agree. :

.bThe abbreviated designations represent the similarly numbered
questionnaire items, which are given in full under Item 6 in the
questicrnaire reproduced on pp. 103-105.

cWeigh.ts of 5 through 1 were assigned to the judgments from SD

through SA: the lower the mean, the greater the agreement with the
. statement:. :

"In the judgment of their teachers, as displayed in Table 2, the prc-
gramed Ss were estimated to have negative attitudes toward homework in
typewriting, but not toward school in general. Arithmetic skills were
judged to be weak; whereas, with regard to reading skills too low to
learn from reading, teachers' views centered between "agree'" and "not
sure." Also evident, except for attitudes toward schbol, ié the di-

“versity of teacher judgments about the.student_charactgristics listed
in Table 2.. In any event, these teacher judgﬁents are congruent with

Ss' vocabulary scores in characterizing Ss as ones of low ability.

RN \_ ¢ N 27 '
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A final characterization of programed S8, bearing on their motivations
toward learning to type is provided by teachers' end-of-year estimates of
the proportions of students in their classes for whom, in future years,
typing skills would be of '"primary use,” "secondary use,' or of "little or
no use" (see Item 14, p. 105. Teachers were not asked to specify the bases
for their percentage allocations, and no comparable data were available for
the conventional Ss of the McLean investigation. Findings are displayed in
Table 3.

Table 3

Teachers’ Estimates of Later-Life Use
Of Typing Skills by Programed Students

(In percentages)

Year-1
Extent Teachers Year-2 Teachers a
of Use Mean
A B C D E F

Primary 10 80 75 0 70 70 51
Secondary 80 18 15 50 25 25 35
Little or none 10 2 10 50 5 5 14

aRounded

The classes of Teacher D were desotlbed as consisting almost exc1u81ve1y
of bookkeeping majors; however, the investigator has no information that could
explain the puzzling discrepancies between the judgments of Teachers A and B
(in School A). For whatever the impressionisfic'data of Table 3 may be worth,
only about half the programed Ss were judged to have the primary use for typ-
ing skills in later life that one would expect to be associated with high mo-

tivation toward learning to type.

Sample Size. ‘In the initial'ZS‘P classes in 3 high schools there were
638 Ss on fegister. Loss of School C after the fall term (for the reasons
given earlxer) rediced the number (N) of Ss in the two remaining schools to
542. Attrltlon among School-A teachers at mid- -year, necessitatlng the drop-
ping of Ss whose spring~term teachers had’ not participated in the convention-
al instruétion'of‘éhe earlier McLean study, led to further reduction in the

number of usable programed Ss. Gross truancy plus absenteeism during the

~
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terminal testing at the end of the school year reduced the number of usable
Ss still further. 7

The number of usable Ss from the earlier conventional classes of the Mc-
Lean investigation was determined by the nature of the test battery adminis-
tered to those students, as explained in the subsection on "Criterion (and
Interim) Measures' (pp. 35-40).

Retaining only those conventional Ss for whom approprsiate test scores
were available and only those programed Ss with pertinent test scores who
had a full year of P instruction under teachers involved in that instruc-

tion for the full school year, the number of usable Ss is shown in Table 4.

Table 4
Number of Usable Subjects

Under Conventional and Programed Instruction

Instruction - Year 1 Year 2 Total
Conventional 45 168 213
Programed 109 - 225 334

Total 154 393 547

The data of Table 4 apply to the terminal testing at the end of the
school year across the various items in the test battery. Since not all Ss
completed all items in the test battery, Ns for partiCular test items are
below those shown in Table 4. Per teacher for 1ndividua; test items the
range was from as few as 2 conventional Ss to as many as 64 progremed_gs.
Details are given in the "Results" section (pp. 42-87). For the ancillary
purposes of this investigation (effects of in-class vs. at-home work on the
program, effe\ts of same vVvs. different teachers during the programed year)
and for interim testing of P students during the school year, Ns are given
in the "Results",section, since these varied widely with various objertives

and testing occasions.. The data of Table 4 apply to the primary obJeetive

7In School A, schoolwide absenteeism during the school year of programed

instruction was 8 percent above the figure for the school year (two years
earlier) of the conventional instruction--suggestive of a nontrivial decre-~
ment in student attitudes toward school.  In School B, schoolwide attendance
was high and stablz thrOugﬁout the period ijnvolved. The general’ impression
of School-A teachers.was" that students' attitudes toward school had notice-
ably declined during the period of the past few years.
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of this investigation.

The earlier McLean study that provided the scores of conventional Ss did
not collect attendance data on students and used all persons for whom at
least one test score was available--regardless of whatever may have been the
attendance history of Ss during the school year preceding the testing. Ac-
cordingly, in all testing of programed Ss, both terminal and interim, no

persons were discarded for reasons of excessive absence.

Instructional Procedures

The pertinent instructional procedures for the most part apply to the
programed instruction; only general information on the procedures of conven-
tional instruction two years earlier was available, based on the remarks of
participating teachers upon first examining the programed materials and upon
their questionnaire responses at the end of the year (Appendix, pp. 103-105),
The various procedural aspects concern: (a) diffefences between conventional
and programed typing curricula, materials, and methods; (b) scope of programed
materials assigned to P classes; {(c) mode of student use of the program dur-
ing the initial 2-month period of contrasted at-home vs. in-class work on the
program, as well as during the at-home work by all Ss thereafter; (d) supple-
mentary practice and test materials for programed Ss; and (e) desired and

actual teacher behaviors during programed instruction. Each of these aspects

is described, in turn.

Conventional vs. Programed Conditions. A number of features grossly char-
acterize the distinctions between the two types of instruction, as conducted
by the same teachers. For one thing, the P materials extend to tasks at a
level of difficulty beyond that included in C instruction (e.g., tables with
braced column headings, footnoted manuscripts, close estimation of words or
lines in a piece of materials). For another, in P instruction, especially
in first-year classes, topics were introduced much earlier then in C instruc-
tion. Third, C instruction generally specified some one procedure for carry-
ing out a particular kind of'typing faski whereas P instruction deliberately
included alternative procedures (e.g., both backspace and arithmetic methods
of planning tables, both fixed and moving date lines in business letters)

One consequence was to place second-year progxamed Ss in an 1nterference sit-
uation. That is, some programed topics had been.included in the first—year
C instruction of these Ss, involving placement processes dlffering in varying

degrees from those taught in the program, thus Year -2 Ss were faced Wlth the
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difficulties of replacing earlier-learned responses with different ones.
Fourth, C instruction presumably used large amounts of "guidance,"8 ex-
tending into relatively late stages of instruction; whereas P instruction
early required the learner to make his own decisions about placement of
materials on the page. Fifth, a larger proportion of C instruction than
of P instruction, especially in first-year classes, was probably devoted
to ordinary copying skills that have no bearing on the placement aspects
of realistic typing tasks.9 Sixth and most centrally, C instruction was
erntirely teacher-conducted, wholly reliant on oral explication of place-
ment processes, applied for the most part to typing textbook materials
plus locally prepared materials presumably supplementing the textbook. P
instruction, on the other hand, was intended to be largely program-
mediated. The teacher's role was to be confined to checking on the extent
of student learning from the program, to providing practice at the type-~
writer following completion of each subsection of the program and feedback
(knowledge of results) to Ss about their typed products, to furnishing
only such oral instructional support as student difficulties with the pfo-
gram might dictate, and to maintaining student motivation. No doubt, dif-
ferences between C and P instruction in addition to the six given above

existed; however, those listed are judged to be the major ones.

Scope of Programed and Conventional Typing Curricula. The scope of the

programed materials (see pp- 4-%) extends beyond what had been included in

conventional instruction. In fact, although it was originally hoped that

8"Guidance" refers to showing or telling the learmer, in advance of his
response, what responss. he is to make or, more broadly, to providing infor-
mation needed for a response before the response is made. The contrasted
"confirmation'" tactic comnsists of requiring'a response without prior assis-
tance or information and then of providing a model against which the learmer
can assess the correctness of his response. The ewperimental evidence (Bu-
gelski, 1956; Stolurow, 1959) uniformly shows that guidance is valuable if
given in small doses entirely confined to the earliest stages of learning,
but that it is less effective than confirmation and even harmful if given
in large amounts or past the earliest stages of learning. -
% The two first-year teachers reported (Questionnaire Item 7, Appendix p.
104) 1and 10 percent of second-semester P instruction devoted to ordinary
copying skills--those estimates being of unknown reliability. . Typing text-
books and the modest clericai-typing curriculum of the school involved sug-
gest that at least 25-30 percent of the C instruction of these teachers in
the second semester of first-year classes bore on ordinary copying skills.
Q
an
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the entire program could be included in both first-year and second-year pro-
gramed classes, the judgments of teachers led to agreement to drop several
subsections dealing with advanced table typing (braced headings, unequal in-
tercolumn spacing, blocking columns under a table title, table footnotes).
Accordingly, criterion testing did not include items involving the features
discarded from the instruction. Responses to Item 1 of the Teacher Question-
naire (p. 103) revealed that, among the programed topics that were to be in-
cluded, one first-year teacher (Teacher A) was not able to include Section 14
on manuscript and report typing. For that teacher, the two of the six cri-
terion test items that consisted of manuscripts represented performances
based on Ss' best judgment, in the absence of pertinent formal instruction.

Among the programed topics that were included, responses to Teacher Ques-
tionnaire Item 11 (p. 109 identified as new ones, not included in their con-
ventional instruction cof two years earlier: side-bound manuscripts, foot-
notes, fixed date lines in business letters, estimation of copy length, back-
space methods of centering tables horizontally. One first-year teacher =
(Teacher B) also excluded from earlier conventional instruction business'let-
ters with inserts or listings and the centering of materials in relation to
the length of the writing line rather than in relation to the width of the
paper. The last-mentioned feature was probably also excluded by the other
teachers (it is a rather fussy feature), who failed to mention it in their
questionnaires, undoubtedly through forgetfulness or oversight.

The actual scheduling of sections of the program varied within and between
the first- and second-year teachers. Second-year teachers routinely omitted
program sections 1-2, dealing with simple horizontal and vertical centerinﬁ.
Some teachers (in both first- and second-year classes) elected to begin with
simple business letters (Sections 10-11); others, with simple tables (Sec-
tions 5-6 or 7-8). The order in which -the various program sections were
treated varied according to the judgﬁenttof the individual teacher, and the
organization of the program permitted a number of different orders; e.g.:
simple 1etters/tab1es without column headings/advanced letters or tables .
without column head1ngs/s1mp1e letters/tables with column headings or tables
Withcut then with column headings/simple 1etters/advanced 1etters, and,so on.
In some instances, arithmetic and backspace methods of centering tables hwori-

zontally were taught consecutively, in other instances,. simple business let-

ters intervened between one table centering method and the other.
Q
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The only constraint imposed by the investigator was completion of speci-

fied sections of the program to permit specified testing at various times

during the year of instruction; for example: simple business letters and

tables without column headings (for Year-1 classes), but with column head-

ings (for Year-2 classes), by mid-year. The remaining portions of the pro-
gram (with the agreed upon exceptions noted earlier) were to be completed
by the end of the school year (early June), just prior to criterion testing,
following whatever time schedule the teacher desired. In some but not all
instances, teachers deliberately elected to use the same order of sections

and time schedule as one or another of their colleagues.

Procedures for Student Work at the Program. The mode of use of "

pro-
gramed instruction'" is essentially standard and is represented in the in-
structions to Ss (Appendix pp. 101-102) distributed to students on the first
day of programed work (mid- -October) and discussed by the teacher, step by
step, on that day and on each of the next few days. During the first two
months of programed instruction (until mid-December), one of each teacher's
classes worked on the program in class, under the teacher's supervision; the

other class(es) of each teacher worked on the program at home. Thereafter,

starting in January after the Christmas holidays, all classes worked on the

program at home.

Because of the novelty of programed instruction to Ss, the gemerally low

reading skills of Ss and their presumed resistance to reading (in contrast

to listening to oral teacher instruction), and possible student resentment

of "homework" for typewriting, teachers were asked to attend particularly to

motivational factors and to monitor, as best as possible, adheren
dents to the '

ce of stu-
‘rules" for work at the program (especially, no cheating--no
looking at model answers in advance). In fact, students were ~sked to re-

cord on the first page of each program section the number of wrong answers
they made. In addition, to provide empirical data on the amounts of time

typically required for completing each subsection of the program, Ss were

asked to recerd on the first page of each section the to-the-minute starting
and stopping times for their work at each subgsection of the program. 1t was
the strong impression of teachers, however, that there was much "cheating,
much copying of model answers ii, the frame blanks, and that work time en-
tries were unrel .able, often "invented" by students after the fact. There-

fore, work-time data were not processed and are not reported here.
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As a modest and essentially impressionistic check on the extent of student
copying of model answers, all program sections were collected by teachers
periodically, turr:d over to the investigator at the end of the school year,
and examined by him. Specifically, a full set of all pregram sections for
each of five students selected at random from each class was scanned for the
frequency and nature of front-page record entries and for the frequency of
wrong auswers lightly lined out and accompanied by the correct answer--in
accord with instructions. It was found that some students routinely recorded
work times and error rates; others, only sometimes. For some students,
lined-out wrong answers regularly appeared; for others, not. Very many in-
stances of scribbled arithmetic applicable to certain placement decisions
were found, suggesting that many students were making an honest attempt to
respond to frame blanks before looking at the model answer. At the same
time, the impressions of teachers cannot be gainsaid. It is very probable
that substantial copying of answers occurred, especially for the more diffi-
cult sections of the program. Of course, looking at model answers in ad-
vance is a guidance procedure and, as such, powerful during early learning
stages. For first-year Ss, the entire program is early learning; for second-
year Ss the novel program topics also constitute early learning. Whether Ss
who looked at model answers in advance of filling in program blanks indeed
considered frame content in relation to their responses is another question
--one on which no information could reliably by collected.

The 14 sections of the program were further divided into 48 subsections,
each of meaningful scope and concluding with one or more unguided, unprompted
test frames ("Now a little TEST"). For both in-class and at-home work on the
program, the teacher assigned to Ss one or more subsaections. Thus, while
each S worked at each subsection at his own rate, movement from one subsec-
tion assignment to the next was on a group basis.

In summary; it must be judged that, in general, adherence of Ss to the
specified procedures for their work at the program was mixed. Some seem re-

spon. ibly to have responded before examining model answers; others, often not.

Supplementary Materials for Programed Classes. Supplementary materials

were of two kinds: those designed to check on the extent of learning of the
placement concepts taught in the prcgramed materials and materials for actual
typing. Materials of the first kind were like the "TEST' frames that concluded

cach of the 48 subsections of the program, but were unaccompanied by model an-
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swers. Copies were to be distributed to students in class immediately upon
their completion of the pertinent programed subsection, and model answers
were to be supplied by teachers after students had responded to the test items.
Varying with the volume of student errcrs on these unprompted, unguided test
items, teachers were to conduct clarifying oral instruction on the concepts
reflected in the test items before having Ss proceed to actual typing of let-
ters, tables, or manuscripts from unarranged longhand copy, unaccompanied by
detailed placement instructions and requiring application of the placement
concepts to the typing. A sample of such supplementary materials (appligable
to table typing--and planning by arithmetic) is shown on page 28; one relat-
ing to manuscripts is shown on page 29 (top half). In these exhibits, LM and RM
stand for left margin and right margin, IC is intercolumn (the number of type-
writer spaces between table columns, shown circled), and CH stands for col-
umn heading. To permit quick checking of Ss' placement decisions, blanks

are provided for Ss to record those decisions. The investigator sent to
teachers, accompanying these supplementary materials for Ss, model answers

to all test items and model typing.

The materials for actual typing incorporated into the supplementary mater-
ials were provided precisely because few typewriting textbook materiéls were
judged to be sufficiently realistic. They are too often accompanied by ex-
plicit placement instructions, and they tend to be in perfect print rather
than in the longt and that characterizes much of real-life copy for typists.
The supplementary materials for actual typing provided to teachers by the
investigator, however, were intended to be illustrative rather than suffi-
cient. Teachers were therefore asked to prepare additional materials, taken
from their typing textbook, but converted into longhand and unaccompanied by
explicit placement instructions--in order to provide sufficient "application"
practice on each kind of typing task. A sample of such materials is shown
on the lower half of page 29.

Teachers were asked to turn over to the investigator, in advance of in-
tended class use, a copy of each piece of supplementary practice materials
prepared by them, modeled on those prepared by the investigator. About one
hundred such items were received by the investigator during the course of
the year of programed instruction. {from ten fall-term teachers and six
spring-term teachers). Extent of éctual use of these materials in class

was estimated by the six spring-term teachers at the end of the year (see

DN
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Figure 2.

Sample Supplementary Materials

After 8-24

Fill in the blanks in the questions that follow the table below.

’tem
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1. If the CH of column 1 begins at 29 on the carriage scale, the IM for that

column would be set at .

2, The tab stop for column 2 is at 43;

3. In column 3, begin the CH at

the CH for that columa begins at .

and set a tab stop at .

4. In row 1 of the table, after tabulating to colmmn 3, what should you do?

Instructions. Wri

cled between columms.

te a complete plan just below each of the tables below.
side margins, tab stops, CH starting points, and a right-end check.

Show
IC is cir-

(5) Pennsylvania Presidential Election Returns, 1964
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7. Type table (6), above, centered hor
using proper vertical spacing W1th1n the‘tabla.

on line .

Your name

izontaily and vertically on a full sheet,

The table title should be

Typing Class Section
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After 14-40 (con;inued)
2. Type the materials below as the last page (page 8) of a side-bound report.

As footnote 1, type a reference to a book entitled "Training for Typists," by
J. R. Lee, published in 1960 by the Markham Press, in Detroit.

As footnote 2, type a reference to an article by Samuel L. Fay entitled 'Machine
Transcription." The article was published on pages 23-28 of the April 1969 issue
(Volume 21) of "Business Monthly."

Before typing, fill in the blanks below:
a. IM is at s RM is at . c. The ms. starts on line no. .

b. The page no. is typed on line _ . d. The divider line is on line no. .

— : : :
Effect of Dictation Machines on Job Requirements = CecTin e //Ww‘/““f
" \‘g tt
ThEAuse £ dictation machines is bound to affect the work done by typists.
. wh cent
C% While some people believe that any good typist can eaei%y)éwitchﬁpo machine
l Can dv @ 2
transcription 5) others feel that a trained personhgoe%—thé better job. E?Turn-
i ol
ing out a mailable piece of work on the first try requires several qua&itE:sf- Juﬂ}‘y
v - I

understanding the meaning of the c0py,‘:}e1ecting margins that result in at- o w-
T
/

= —

tractive placement of the material on the page, and, of course, typingmfccu-

rately quicklxi/
~

After Section 9F (Frames 66-80)

Instructions. Below is a portion of a business letter that includes a table.
On any available full shecet, type the materials below. The letter has about
130 words. Determine the margins according to the length of the letter and
block the table at the letter margins. Determine IC space accordingly.

Please make the following reservations for our salesmen for the coming year.

Hms 2l Al L of b fin

(A8 k,, j”“’* Higrele 5 Ay T, ek Z("C‘AT)/
Vel ’Zc‘bf%aluc-«? a /M.u( § S Tov (ia.,af/
)em Tt cae- (”7 e M Zen 4‘{“’74"

Please confirm che above reservationsly Thank you.
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Questionnaire Item 8, p. 104), covering only the spring term. These estimates

are summarized in Table 5 (programed classes only).

Table 5
Frequency of Student Typing Tasks During the Spring Semester

Two First-Year Four Second-Year
Type of Task Teachers Teachers
Range Mean Range Mean

Ordinary business letters from

longhand copy, not accompanied

by a word count (ones in which 3-10 6% 5-9 63
the student had to make his own

estimate of length)

Business letters containing a

s 3-4 3% 4-5 4%

Tables containing at least 1
column heading of more than 1 7-8 7% 4-5 43
line

Tables in which intercolumn
space was up to the student

Manuscripts containing at
least 1 footnote

Connected longhand matter for
which the student had to esti-
mate length as a basis for se-
lecting margins leading to a
typed product centered both
vertically and horizontally

4-6 5 4-10 7%

Total per teacher 28 33

As total opportunities for $s to type full-scale vocational tasks during
an entire semester, 28 and 33 are not impressive frequencies. However, not
all pertinent tasks are listed in the stub of Table 5. Omitted are tables
with no 2-line column headings or c¢wes in which intercolﬁmn space was speci-
fied in advance, business letters with a word count, and manuscripts without
footnotes. Exceﬁt for business letters accompanied by a word count (presum-
ably from the typing textbook), the others were represented in the suppie-
mentary materials prepared by the investigator and by teachers, but are not
listed in Table 5. Even so, the amount Of actual typing of pertinent tasks
was not voluminous and perhaps below that required for good mastery over the

various types of tasks. Not negligible proportions of class time during the

e
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spring semester were no doubt devoted to oral explanation and discussion by
teachers, as a backup to the programed instruction. Time was also devoted
to crdinary copying skills of the sort measured by straight copy tests: in
Year-1 classes, 10 and 1 percent; in Year-2 classes (despite the investigat-
or's vrgings to the contrary), 10, 30, 25, and 25 percent (Item 7, p. 104,
Some oF the teachers were apparently unable to rid themselves of the fiction
that ordinary stroking skills contribute appreciably to proficiency at vo-=
cational typing tasks (see p. 3 for the pertinent research findings). No
doubt, the Year-2 teachers were concerned with preparing Ss for the straight
copy typing that prevails in Civil Service and much other employment test-
ing of typists and were unpersuaded by the investigator's assurances that a
few straight copy timings on each of a few days during each of the last two
or three weeks of training would be sufficient preparation for employment
testing of simple copying skills.

The reliability of the estimates of teachers in response to end-of-year
questionnaire items is uncertain and undeterminable. It should also be men-
tioned that the two School-B teachers, unfortunately, responded to the ques-
tionnaire as a joint enterprise and gave jdentical responses to all but one
item. However, they explained that they shared the task of lesson planning
and scheduling and used a common set of lesson plans throughout the year.
Some School-A teachers also shared materials and used a common teaching
schedule, but no uniform identity was found among their questionnaire re-

sponses--as was found among School-B teachers even for ''opinion'" items.

Teacher Behaviors. Little detailed information about the instructional

practices of participating teachers in their conventional classas could be
made availabie. The little that has already been reported was based on ques-
tionnaire responses and inferences from the typing textbooks employed in con-
ventional instruction. Much of what was specified by the investigator for
programed instruction has also been described earlier (e:g., pp. 23, 26-31).
Accordingly, the present subsection deals with the extent of teacher com-
pliance with the investigator's specifications. These specifications were
based on best estimates, and it was anticipated that they would to some ex-
tent require modification as student behavior .with regard to the programed
instruction might dictate. One such modification haéAalpeady been mentioned:

the discarding of certain advanced typing tasks as beyond what could be cov-
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ered with these low-ability Ss in the time available. Other discrepancies
between actual teacher behaviors during programed instruction aud theoreti-
cally ideal ones (i.e., ones that might reasonably accompany a program well
suited to the target audience) are described next, admittedly based on es-
sentially anecdotal and impressionistic information, on questionnaire rce-
sponses of undeterminable reliability, and on one or two classroom observa-
tions of each teacher by the investigator and by department chairmen.

Aside from the mechanics of scheduling program assigmments and monitoring
program distribution and collection, the principal teachers' roles were des-
ignated by the investigator as:

1. Checking on the extent of student learning from the program by follow-
ing each completed subsection of the program with the unguided, unprompted,
essentially test-like supplementary materials prepared by the investigator
(e.g.s pp. 28, 29), plus comparable materials przpared by the teacher or
taken from the textbook.

2. Provision of immediate feedback (right answers) for student responses
to the supplementary materials, preferably following Socratic questioning of
Ss aimed at eliciting right answers from them. The teacher was to behave
like the program, often by referring Ss to the pertinent programed frames
and working through them step by step with the class, preferably using fresh
illustrative copy materials.

3. Provision of sufficient additional materials for actual typing that re-
quired application of the placement concepts taught in the program.

4. Furnishing of immediate knowledge of results for student typing--for
example, by glancing at the typed products as Ss held them high, facing the
teacher, for brief visual insPection.lo

5. Periodic formal testing and detailed teacher scoring of test papers.

Among the various teacher responsibiiities, the key one arises from the
fact that the programed materials deal only with concepts, not actual type-
writer operation. Accordingly, thc central teacher function is that of sup-
plying a sufficient body of materials for actual typing, on the heels of com-

pleting any programed subsection, plus prompt feedback for student efforts.

0rhat and other modes of furnishing Ss with knowledge of results are de-
scribed in the investigator's "Acquisition of Typewriting skills" (1969), a
copy of which was given to each participating teacher, with the regquest that
designated chapters be wead, principally those on ""production" typewriting.
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Teachers were to give only such "live' instruction on the concepts treated

in the program as appeared, from Ss responses to the supplementary materials,
to have been poorly learned from the program--and, even then, in the Socratic
manner given in Point 2 (p. 32). They were not routinely to teach ''live' the
concepts about placement of materials on the page that it was the function of
the program to teach.

The foregoing caveat seems to have been widely violated, judging from the
comments of teachers to the investigator throughout the instructional year
and from their responses to Item 13 in the end-of-year questionnaire (p. 105).
Teachers claimed that Ss had substantial difficulty in applying the programed
concepts to actual typing and that there was no recourse but to reteach "1live"
the pertinent program subsection that had been worked on by students as home-
work during the preceding day(s). A number of the participating teachers in
fact expressed to the investigator their difficulties in restraining their
habitual instructional behavior with low-ability trainees: point by point oral
explanation, explicatiun, illustration. Teachers are accustomed to ''teaching'
and unaccustomed to their modified role when much of instruction ls preempted
by another agent--in this instance, the programed materials. Thus, their live
teaching probably represented amixture of inability to restrain themselves from
their habitual behavior, a tendency to extrapolate the difficulties of scme
students to all students and to assume that all needed the assistanceof live
teaching, plus undoubted particular instances of programed concepts difficult
for all students. Whatever the sources of their live teaching behavior, their
end-of-year questionnzire estimates of the proportion of student proficiency
attributable to the program and to their live teaching ranged, for the six
teachers, from 10 percent attributable to the program and 90 percent to live
teaching to 35 percent to the program and 65 percent to live teaching.
Across teachers, the mean or average was: Program 25%, Live Teaching 75%.

The presumed extent of live teaching would, on the face of it, call into
question the propriety of characterizing the present investigation as one
that tests the effects of the programed instruction, as its role has been
formally defined irn relation to the defined role of the teacher. Accordingtly,
a check on the reliability of teachers' estimates of the relative roles of
the program and of their live teaching efforts was carried out. The student
who is frequently absent from school cannot benefit from the teacher's in-

struction because he is not there to receive it. He should, therefore, be
) »
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expected to perform less well than the student who is infrequently absent.
Absence frequencies during the spring semester had been reported to the in-
vestigator for all students on register in each of the 16 classes of the 6
teachers; the completed program sections of all Ss had also been turned over
to the investigator at the end of the school year. The investigator rank
ordered Ss according to frequency of absence and located, in each of the 16
rank-ovdered lists, the Ss at the 75th and 2Z5th percentiles for absences11
(e.g., the 8th and 24th persons in a class of 31 8s). In instances of sev=
eral Ss at the P

or P25 absence frequency, the one whose surname was first

alphabetically wzz selected. Criterion (final exam) scores of the two groups
of Ss on one of each of the three types of tasks (ordinadry business letter,
simple table, ms. with footnetes) were subjeected to t tests for differences
in means. In the four instances (of the total of 32 Ss) in which the desired
test item had not been typed by the S first selected, the S with the same
absence frequency who was next alphabetically was substituted. The file of
completed program sections was then checked to determine whether each of the
32 Ss had completed the pertinent sections (Nos. 6 or 8, 10 and 11, 14).
Obtained t's not statistically significant (at the .05 level) would sug-
gest that gross differences in absenteeism had no significant differential
effects on proficiency and, by inference, that the programed materials, not
the live teaching, had cavried the burden of instruction--despite the impres-
sions of teachers. The high-abs.=ai § who performs as well as the low-absent
S must have learned from the programed materials. The findings on the issue
discussed here are given in the "Results and Disoussion" section (pp. 48-50).
Another important teacher responsibility--the main one, in fact--was to
provide generous amounts of practice at actual typing tasks requiring appli-
cation of the placement concepts taught in the prbgram. Details on six se-
lected types of tasks were displayed in Table 5 (p. 30). Across those six
tasks, the total for the six teachers ranged between 23 and 35, averaging 31,
or about 5 per task--a rather modest numbetr in the light of the number of
trisls at each type of task that one might judge tc he necessary in order to
establish genuine proficiency. One wishes that'teachers had felt less com~

pelied to provide oral instruction before typing--less guidince and more

111n a semester containing 72-75 actual school days, the mean number of

absences at the 75th percentile was 5.56 days; at the 25th percentile, 18.19

days, for a difference-of about 2% weeks of instruction in a 15-w. ek semester
prior to the week of final testing. -
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confirmation, more discussion of results after typing by Ss (see Footnote 8,
p. 23). 1In that way, more actual typing could have been accomplished. The
inevitable effect of much guidance before typing is to reinforce the long-

established expectation of low-ability Ss that teachers will "talk" the in-

struction at them, thereby reducing their attentiveness to the programed
homework.

A final instructional feature of high consequence is the frequency of de-
tailed feedback for student efforts--the frequency of formal testing and de-
tailed test scoring by teachers. No prescriptions in this regard were spe-
cified by the investigator other than urging teachers to test as often as
possible. Inquiry inte the number of such occasions (Questionnaire Item 9,
p. 104) showed a range from 5 to 20 times during the spring semester (20, 14,
5, 10, 14, and 14 for Teachers A-F, respectively), for an average of 13.
With such tests cormonly consisting of a single item, and occesionally two
items, detailed feedback seems rather modest in frequency in the light of
the more than a dozem subclasses within the three major classes of tasks

(business letters, tables, manuscripts) treated in the program.

Criterion (and Interim) Measures

The criterion tasks were those incorporated inte the final testing of
C and P students during the final mornth (June) of the year's instruction.
Interim measures, applicable only to P imstructionm, consisted of business
letter and table testing (a) just before the Christmas holidays, to assess
the relative effects of at-home versus in-class work at the program and (b)
at midyear (mid-January)--for the purposes given in the second paragraph of
page 16. Straight copy testing (a 3= or 5-minute timing on ordinary prose
materials) was also done on each testing occasion--to provide information
about relationships between straight copy proficiency and proficiency at
wocational typing tasks and about the relative effects on straight copy pro-
ficiency of much time spent at copying skills (C instruction) versus less
time at such skills (P instruction). The latter issue also applies to the
mid-December straight copy testing of a’ -home versus in-class programed Ss,
the latter group having done less actual typing in class during the preced-
ing two months. Criterion (June) testing also included a 20-word vocabulary
test used to estimate the comparability in intellectual capacities of C and

P Ss. The various test materials are, displayed in the appendix, eXcept for
. 3
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the vocabulary test {(to preserve the security of the test and because it is
copyrighted) and the straight copy materials: (a) Criterion (June final exam)
production test items (pp. 107-112), (b) January production test items (pp.
112-117), and (c) December production test items {pp. 118-123).

Criterion Test Items. The testing of C students was on a 64-item test

battery (24 letters, 24 tables, and 16 manuscripts), assembled into various
sets of 8 items (3 letters, 3 tables, and 2 manuscripts) that it was judged
could be completed by the student in one continuous week of testing (McLean,
1971). Additional C scores were obtained from a 9-item test battery (3 let-
ters, 3 tables, 3 manuscripts) drawn from the original 64 tasks.used by Mc-
Lean for reliability and cross-validation purposes in his investigation.

Among the original pool of 64 test tasks, 6 werc chosen for final testing of
P students, ones representing the three major classes of vocational typing
tasks treated in the programed instruction (see Appendix pp. 107-112). Straight

copy materials were also identical for C and P Ss, as was the wvocabulary test.

Test Administration Conditions. For both C and P criterion testing, the
production test items were assembled into booklets in a variety of orders,
distributed to students serially (to minimize the frequency with which any
S, at a given moment, would be working at the same task as his neighbor). A
l-page body of test instructions (p. 106) was distributed to all Ss at the
outset. Test administration conditions, exeept as noted in Footmote 12 (p.
37), were the same for P students as for McLean's C students. Among the
various test conditions, the main ones were the instructions to Ss to bring
each completed task to the examiner before beginning the next task in the
test booklet and to type the tasks in the order of their appearance in the
test booklet. Tasks that were partially completed at the end of any test
day were collected by the exams:ner and returned to Ss the next day for com-
pletion. Supplies were unlimited and Ss were permitted as many attempts at
a task as they wished before bringing their fipal version to the examiner.
Ss were urged, however, te use good judgment; i.e., in view of the objective
of completing 6 production tasks in the Lconsecutive days of testing allotted
to those tasks, tasks containing trivial errors should not be retypel.

All production tasks were from "unarranged,' longhand :opy, accompanied
only by the gemeral instruction to type each task attractively arranged on
the page in accordance with. established procedures. Products were o0 be
prooffead, and errors were to be corrected (by eraser or Ko-Rec-Type, at the

o
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option of the student). Test booklets were of course collected after each
testing session and redistributed the next day.

One feature of test administration distinguished criterion from interim
testing. 1In irterim testing there was no carryover of partizally completed
tasks into the next day--mainly because the modesty of interim testing in
the light of the available testing time made it pcssible for many students
to complete the assigned tasks within the class period. The distinction is
nontrivial because, in criterion testing, the examiners observed marked dis-
inclination by Ss to complete the next day a task parfially typed the pre-
ceding day. 1Instead, there was much discarding of partially typed tasks and
beginning anew. Because production speed was measured by the interval (time
to the nearest quarter minute) since completing the preceding task--includ-
ing the time spent on the abortive, partially typed version that the S dis-
carded--criterion test completion times were inflated in relation to interim-
testing completion times on comparable test items. Indeed, programed Ss
were observed to be notably more reluctant than conventional Ss to complete
the next day tasks partially typed the preceding day.12 The resulit was to

inflate the completion times (i.e., depress speeds) of P studentg in rela-

12 . R . s
The present investigator assisted McLean by serving as an examineér on

one day in six classes in one high school, following the administration pro-
cedures sprcified by McLean. Partially completed tasks were returned to ex-
aminees for insertion into the typewriter at the appropriate point on the
page, in readiness for resumption of typing at the signal of the examiner.
Ss who did not have an incomplete task to finish were given fresh paper. At
that point the signal to begin typing was given. Nearly no instances of Ss
coming to the examiner's desk for fresh paper within a minute of the start-
ing signal were observed. Unfortunately, the present investigator was less
rigid in applying the foregoiig procedures to his testing of P students.

The McLean study involved several thousand students, so that occasional fail-
ures to complete the entire test booklet were of little consequence. In
testing of P students two years later, the present investigator was keenly
impressed (and oppressed) by anticipated absenteeism on one Or more dayas of
the single week available forx testing and was eager to maximize the number
of completed test booklets by the end of the week. Accordingly, with the
teacher's assistance, partially typed tasks were returned to the pertinent
S8s while others took fresh paper (all accomplished within about two ninutes);
the starting signal was then given, without waiting for reinsertion of in-
complete work, properly lined up foxr resumption of typing. The consequence
was many Ss immediate discarding of incomplete work, beginning anew on fresh
paper, and being "charged" for the time spent on the preceding day*'s incom-
plete task. The investigator was grievously at fault in permitting himself
the deseribed variation in test administration procedures; for the produc-
tion speeds of P $s were thereby depressed in relation to those of C Ss.
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tion to those of C students. Also, implicit in the behavior of Ss with re-
gard to partially completed tasks is the failure of teachers to instruct stu-
dents on realigning paper in the typewriter and to provide sufficient prac-
tice at that act. It is a common enough activity of employed typists, but
not one which the programed materials could properly treat because they were
concerned with conceptual, not manipulative, features.

All testing was comnducted by the investigator and one thoroughly trained
assistant who had worked with him throughout the year on various aspects of
the present investigation. Teachers were not involved in the testing, except
for recording attendance and helping to distribute materials, and had no ad-
vance access to the test copy. The criterion-test week began with the vocab-
ulary test and then a 3-minute straight copy timing, followed by the 6-item
production-task bocklet. Commonly, but with exceptions, the production-task
booklet was begun on the second day of the test week, test orientation hav-
ing been accomplished toward the end of the first day, after the vocabulary

and straight copy testing.

Test Scoring. The 20-item vocabulary test was scored for number correzt.

The 3-minute straight copy timing--on prose at the syllabic intensity of 1.33
and stroke intensity of 6.0 that are the true averages for the vocabuliary ~F
written business communication (West, 1968)13-—was scored for number of er-
rors and for gross strokes, converted, for reporting purposes, to gross wpm
(words per minute). The 6 production-task items also had a stroke inteasity
of 6.0 and were scored for speed (completion time to the nearest quar er min-
ute) and for two classes of ervors: uncorrected typographical errors (mis-
strokes) and '"form" errors--those that have to do with placement or arrange-

ment of materials on the page in accordance with established conventions.

1‘SSyllabic intensity is mean number of speech syllables per dictionary
word (total syllables divided by total words). Stroke i :ensity is mean num-
ber of typewriter strokes per dictionary word, including spacing and punctu-
ation (total typewriter strokes divided by total dictionary words). Both
indices are essentially measures of vocabulary frequency and have been found
to correlate significantly with straight copy speed, but not with errors, i
many studies (summarized by West, 1969, Chap. 2z). The traditional assump-~
tion has been that a syllabic intensity of 1.40 and a strcke intensity of
5.0 reprasent "average'" difficulty, and practice and tasc materials have for
years been constructed on that assumption. The true mean values are, how-
ever, 1.54 and 6.0--the 1.33 copy of the present investigation differs in-
significantly from 1.54~-and the consequences of the traditional underesti-
mation of average difficulty has been to overestimate the proficiency of
students and to underprepare them for the vocabulary of real-life typing.
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A team of experienced typewriting teachers, ones not involved in the
present investigation, was hired to score papers. These sScorers were
briefed on scoring procedures in a training session conducted by the in-
vestigator and glven a scoring manual (pp. 124-129). Upon completion of
first-round scoring of all papers by the scorers, all papers were reex-
amined by one highly trained scorer (not a member of the original team)
to insure consistent application of the scoring rules and to correct any
errors in the original scoring. Finally, a random sample of about five
percent of the scored papers was spot-checked by the investigator, who
found no more than about a dozen instances of incorrect scoring (mostly
overlooked typographical errors).

As is evident from the error-scoring manual (pp. 124-129) the standards
of acceptability were extremely high, usually consisting of to-the-line
and to-the-space exactness in placement of materials on the page and clas-
sifying as an error almost any deviation from perfection. Such standards
are rather more rigorous than those commonly used by teachers, so that the
error frequancies of Ss are alove those that would have resulted had the
sume papers been scored according to ordinary teachers' standards. The
objective of maximum discrimination among Ss, however, mandated the use of
the rigorous error standards employed here.

Speed-scoring procedurés have already been partially described (p. 7).
In more detail: the record of total typing time in minutes each test day
for each class was given to the scorer of the papers for that class, per-
mitting computation of time (to the nearest quarter—minute) spent at a task
partially tvped on that day. For example, on a test day consisting of 32
minutes of typing, if one task was crmpleted in 23% minutes and another
~agsk, begun on that day, was completed after 7 minutes of work on the next
day, total time for that task was 32 - 23% 4+ 7 minutes = 15% minutes.
Since completion time for any task on a given test day was cumulative, for
two tasks completed the same day, time. on Task 2 was Task-2 time minus
Task-1 time [a.g., Task 2 completed after 26% minutes, Task 1 after 14 min- i
utes, results in a Task-2 time of 26% - 14 = 12% minutes]. Absenteeism ;
during the test week was differentially coded on the daily class recerd,

so that no S was charged for work time during his absence. The daily clars

test record Yon which entries were made as Ss brought completed work to the
a
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examiner) Was also differentially color coded to show the day on which any
given task in the test bcoklet was completed. In consequence, the relia-
bility of speed scoring is probably near-perfect.

December and January interim testing used the procedures described

above, except that there was no carryover of partially typed tasks into

a second test day.

Data Analyses

Test scores, plus background ard identifying data on Ss, were punched
on tabulating card: and subjected to a vaiiety of statistical analyses,
both descriptive :nad analytical. Descriptive statistics (means, standard
deviations, product-moment correlation coefficients) were computed, as
applicable to the various purposes of this investigation. Statistical in-
terences were based, on occasion, on t tests, but for the most part on
analyses of variance: 2-way ANOVA's with 1 interaction term, as given by
Bancrcft (1968, pp. 20-30).14 The various analyses required by the vari-
ous purposes are specified, as applicable, in the "Results and Discussion'

section of this report.

Summary of Purposes

The various objectives or purposes of tHE“ﬁiééEﬁf“IﬁVéEfiEhéion, as de-
tailed below, bear on the performance of disadvantaged high school students
in first-year and second-year typing classes, treated separately. The gen-
eral questions to which the present investigation was designed to contrib-
ute information are listed at the left below; the purposes or measures as-
sociated with each general question are given alongside, at the right. Be-
low, "production'" typing refers to the realistic job tasks of business let-
ters, tables, and manuscripts; whereas "straight copy'" or ordinary stroking
skills are those commonly measured in employment tests and given much atten-

tien in conventional typewriting instruction.

14Step 1 of ¢ 3-step procedure tests for the presence of any effects

(between C and P treatments, among teachers, teacher-method interaction)

at the .25 level. If a significant F results, the method of fitting con-
stants (a least squares method) is applied to test for interaction (at

the .25 level). If that F is significant, the main effects are also tested
by that least squares method (at .05). If, on the other hand, the inter-
action F is not significant, the method of weighted squares of means
(Yates, 1934) is used te test for main effects (at .05). The various pro-
cedures coanservatively guard against a Type I error--against rejection of
null hypotheses when they -are true. Accordingly, those significant dif-
ferences that are found may be confidently accepted as "real' ones.

e
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Question

1. In contrast to '"live,'" con-
ventional instruction (character-
ized by much attention to ordinary
copying skills and deferred teach-
ing of production skills, accompa-
nied by much guidance into late
stages of training), what are the
effects on production typing pro-
ficiency of programed instruction
devoted to the decision-making or
placement aspects of production
typing tasks, introduced early in
training and shortly requiring the
learner to make placement decisions
without guidance?

2. Do ordinary copying skills
of the kind measured in straight
copy employment tests sufiar when
the bulk of the training is devoted
to production typing rather than to
ordinary stroking skills?

3. (For disadvantaged students)
is it necessary for programed {i.e.,
self-instructional) materials to be
worked on in class, under the teach-

-41-

Associated Purpose or Measure

1. Relative effects of C (conven-
tional) versus P (programed) instruc-
tion on proficiency in typing busi-
ness letters, tables, and manuscripts.

2. Relative effects on straight
copy proficiency of much time (C in-
struction) wersus less time (P in-
struction) devoted to ordinary copy-
ing skills.

3. Relative effects on early pro-
duction proficiency among P students
of at-home versus in-class work at
the program.

er's supervision, or can such mater-
jals be studied as homework?

4, Does early proficiency suf-
fer when less rather than more
class time is available for actual

4. Relative effecis on early (a)
production and (b) su:raight copy pro-
ficiency among P students of in-class

typing? versus at-home work at the program,
: i.e., of little versus more actual
practice at the typewriter.
5. Are these programed materials 5a. Relative effects on typing pro-

a more influential determinant of
learning outcomes than teachers are?
Put differently: Are theresults of
the P instruction due largely to the
program or largely to live teaching
efforts in support of the program?

ficiency of the same versus different
teachers during the year of programed
instruction. :

5b. Typing proficiency of frequently
absent versus infrequently absent P
students.

6. Does early attention to pro-
duction tasks lead to early profi-
ciency at such tasks approximating
the later proficiency of students
for whom production trailning is de-
ferred?

6a. Extent of differcnces between
January test scores of P students and
June test scores of C students.

6b. Extent of differences between
first-year P students and second-year
C students.
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Question Associated Purpose or Measure
7. Should applicants for advanced 7. Correlation coefficients for
typing training be screened on the vocabulary and typing scores, as
basis of intelligence? Does explic- between P and C students.

it instruction in the decision mak-
ing aspects of production typing
tasks affect the role of intelli-
gence in production typing skill?

8. Is the conventional substan- 8. Correlations between straight
tial attention given to ordimary copy and production test scores, for
copying skills (on the supposition C and P students separately and to-
that such skills contribute appre- gether.

ciably to production proficiency)
sound instructional practice?

9. Is each kind of production 9. Intercorrelations among produc-
task unique, requiring separate tion task scores.
teaching? or is there sufficient
overlap among tasks to justify the
expectation.of transfer from one
type of task to the next, thereby
requiring less training time for
later than for earlier types of
production tasks?

Results and Discussion

The findings of this investigation relate to the various questions and
purposes listed immediately above. As bases for the data on the principal
objective (Question 1), findings are first presented (a) characterizing tae
intellectual capacities of Ss and the comparability of C and P students in
that respect and (b) estimating the effects on the terminal proficiency of
P stidents of teacher behaviors (Question 5). Then, (c) the effects of C
and P instruction on terminal straight copy and production proficiency are
given {Questions 1 and 2). Treated in turn thereafter are: (d) effects on
early proficiency of less rather thaﬁ more actual typing practice (Question
4), (e) effects on the early proficiency of disadvantaged Ss of supervised
(in=class) versus unsupervised (at-home) programed work (Question 3), (f)
effects of earlier introduction and accelerated presentation of production
typing tasks (Question 6), (g) intelligence as a potential partial basis for
gcreening applicants for advanced typing training (Question 7), (h) Contri-
bution of ordinary stroking skills to production proficiency (Question 2),
and (i) extent of the ovarlap in work processes applicable to various pro-
duction typing tasks (Question 9). Finally, the impressions of teachers

land chairmen about the program, via questionnaire and letter, are reported.
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The propriety of contrasting the effects of differential instruction on
student performance hangs, among other things, on the initial comparability
of the students subjected to the differential imstruction. In addition,
the possible role of differences in teaching skill and of live teaching in
support of an instructional mode that was to have been self-instructional
(viz., the P instruction) must be considered (a) to determine whether ter-
minal performance <=2ta should be analyzed for all Ss or separately for.
those who did and did not remain with the same teacher throughout the year
and (b) to characterize accurately the instructional modes labeled here as
"conventional™ and "programed." The findings cn these preliminary issues

are presented next.

Vocabulary Scores

Use of Ss at the sime grade levels in the same schouls and the essentially
random assigmment of Ss to classes should be expected to lead to comparable
Ss in the C and P classes. As a modest check on that expectation, Form 2 of
the 20-word (5-option, multiple choice) vocabulary test from the CAVD scale
developed by Thorndike and others (see Buros, 1965) was administered to C
and P Ss on the first terminal test day--as an index of general intelligence.
For two of the five forms of the vocabulary test, Miner (1961) reported cor-
relations (corrected for attenuation) with the WAIS (Wechsler Adult Intelli-
gence Scale) of .84 and .86. Vocabulary test means and standard deviations

for C and P Ss at each of the typing grade levels are displayed in Table 6.

Table 6

Vocabulary Test Means and Standard Deviations
(By treatment and year)

Year 1 Year 2
Treatment
) N .Mean SD N Mean SD
Conventional - 42 8,19 3.10 148 7.37 2.29
Programed 107 8.02 2.03 220 7.66 2.39
All Ss v ,149 8.07 2.36 368 7.55 2.35

The oBtained F's in analysis of variance for each of the two years in-
dividually were .1453 and 1.32, neither of which is significant at the .05
level. Thus the € and P Ss may be taken not to differ in vocabulary scores--

to be samples from the same populatism of intelligegce. The Year-1 mean
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is significantly higher than the Year-2 mean (for all Ss): t = 2.305, for
which p < .05. However, that difference appears to reside in differences
between the Year-2 classes of Schools A and B (means of 8.42 and 6.69 re-
spectively, resulting in an obtained t of 7.566, for which p<.01). Judg-
ing from the surnames of 8s, School B had substantially more Spanish Speak-
ing students of Puerto Rican extraction, whose experience with English was
presumably less :than that of the more frequently native-born Ss of School
A. Within School A, the Year-1 and Year-2 means (8.07 and 8.42) do not
differ significantly (t = 1,353, for which p=>.05). '

As a basis for characterizing the intelligence of Ss in relation to
norms, for all Ss in bnth years the vocabulary mean was 7.70 (SD = 2.37).
The test items are scaled according to difficulty, so that failure at Item
9 is likely to mean failure at Items 10-20, except for correct guesses.
Taking 8 as the typical score of the present £s, the average S knew that
concur means agree but did not know that downcast means sad. An unpub-
lished compilation of normative data on the vocabulary test1? provides
yardsticks against which to assess the intelligence of the present Ss. For
example (Miner, 1957): (a) for 74 persons who had completed 9-12 years of
school the mean was 10.68, (b) for 110 persons aged 14-17 years the mean
was 9.71. Although mental ages above 12 have uncertain meaning, in rela-
tion to the means of the present Ss (Year 1 = 8,07, Year 2 = 7.55, All Ss
= 7.70), data furnished by Thorndike (1942)16 assigned mental-age equiva-
lents (in years and months) of 13-8 and 13-10 to a vocabulary score of 8
and mental ages of 12-0 and 13-0 to a score of 7. About half the present
Year-1 Ss were 9th graders (age 15), the remainder 10th graders; Year-2
Ss were 10th and 11th graders (ages 16 and 17).

From the various data given above it is apparent that the present Ss
were of below-average intelligence; i.e., their mean scores were below
those of norm groups of comparable chronological agé and schooling, and
the mental-age equivalents of their vocabulary scores were 1-3 years be-

iow the chronological ages characteristic of their school grade levels.

15p+-om the Institute of Psychological Research at Teachers College, Co-
lumbia University (1957), entitled "Vocabulary Test-GT, Directions and
Norms." ’

16Based on two forms of the Otis Self-Administering Inteliigence Ex-
amination administered to 53R pupils in grades 7-9 and 456 pupils in
%rades 10-11. : . :
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In summary, the Ss in the C and P classes did not differ significantly

in intelligence (i.e., vocabulary) and were clearly of below-average gen-
eral mental ability.

Role of Teacher Behaviors in Programed Instruction
As explained earlier (pp- 13-14) some P Ss in Sthool A remained with the

same teacher throughout the sthool year; others changed from one P teacher

to another for the second semester of the year. (All Ss in School B re-
mained with the same teacher throughout the year.) The School-A shifts
raise the question of whether data analyses need to be carried out separ-
ately for Ss who did and did not remair with the same teacher throughout
the year; and the underlying issue is one of whether the programed mater-
ials played a role in determining outcomes sufficient to overcome whatever
differences in teaching skill and teaching procedures may have been applied
to Ss taught by different teachers during the year.

A parallel and more compelling issue--in the light of the reports by P
teachers of much live instruction in support of the programed materials
(see pp. 33-34)--concerns the contribution to outcomes of the live teach-
ing activities of P teachers and, thereby, the question of whether those
outcomes may be attributed more to the programed materials than to the live
teaching support or vice verca.

The findings on each of the foregoing two issues are given next: the
first, via analyses of terminal test Scores of same-teacher versus different-
teacher Ss; the second, via data analyses of terminal test scores of fre-

quently absent and infrequently absent programed Ss, as specified earlier
(pp- 33-34).

Same vs. Different Teachers. Analyses of variance (as given on page 40)

were applied to the June (final) test scores of same-teacher vs. different-
teacher Ss in P classes. The criterion measures, as listed in the stubs of
Tables 7 and 8 (pp. 46 and 47), consisted of the vocabulary test scores, the
number of production test items completed during the test week (out of a

possible maximum of six)., the SC (straight copy) speed (gross wpm) and num-
ber of errors (in a 3-minute timing), and the speed (completion time to the
nearest quarter-minute) and number of "form" errors (those in arrangement

or placement of materials on the. page) and number of uncorrected typograph-

jcal errors (typos) on each of six production test: items. Tables 7 and 8

.
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display descriptive statistics in the center and the results8 of F tests at the
right. 'Treatment" refers to the same-different dichotomys '"Teacher,'" to vari-

ations among teachers regardless of treatment. "Interaction'" means that, for
some teachers, Ss who remained with them throughout the Year were superier to

those who changed teachers, whereas for other teachers the converse prevailed.

Table 7

Criterion Test Statistics of Year-1 Programed Stude=nts
Taught by the Same or Different Teachers

a Same Teacher Diff. Teacher Probability of Obtained FP
Variable — .
N Mean SD N Mean SD Treatment Teacher Interaction
Vocabulary 53 8.17 2.04 54 7.89 2.02 NS NS NS
No. of Tasks 53 4,81 1.36 56 5.i8 1.19 NS < ,005 NS
SC speed 53 28.20 6.61 53 30.39 9.11 NS NS <.10
SC errors 5.26 3.25 53 7.09 4.75 NS NS <.25
Letter 2
Speed 36 111.58 38.21 49 106.37 35.47 NS NS NS
Typos 3.42 3.57 5.27 4.11 NS NS NS
Form 3.89 5.24 4.06 2.37 NS NS NS
Letter 17
Speed 46 51.26 24.53 50 49.26 27.40 NS NS <.10
Typos 1.93 2.86 2.28 2.02 NS NS NS
Form 1.63 1.61 1.66 1.55 NS NS NS
Letter 23 .
Speed 48 82.77 37.44 48 66.02 27.84 NS <,05 NS
Typos 3.17 3.57 4.23 3.56 NS NS <.01
Form 1.92 3.06 2.1 1.86 NS NS NS
Tablz 4
Speed 4% 96.95 34,30 46 95.91 34.89 NS NS NS
Typos 3.07 2.98 3.3 2.99 NS NS NS
Form 2.85 2.71 4,43 2.26 NS <, 005 <,25
Manuscript 1
Speed 41 82.66 27.17 47 83.656 34.40 £,025 <, 005 NS
Typod 4,00 2,97 5.94 4.85 NS NS NS
Form 5.73 2.61 7.47 2.49 NS <.005 NS
Manuscript 15 .
Speed 43 51.09 24.40 48 45.79 26.31 NS NS NS
Typos 1.65 2.28 2.00 2.04 NS NS NS
Form 1.67 1.04 1.79 1.30 NS NS NS

The six production: tasks (Letter 2 through Manuseript 15) are on pp. 107-112.

NS neans not significant (at the .25 level for interaction, at .05 for
O treatment and teacher).

E119

el

]
RS W

¥



“47-

Table 8

Criterion Test Statistics of Year-2 Programed Students
Taught by the Same or Different Teachers™

Same Teacher Diff. Teacher Probability of Obtained F
Variable i
N Mean SD N Mean SD Treatment Teacher Interaction
'ocabulary 68 8.72 2.20 45 8.22 2.28 NS NS NS
jo. of Tasks 68 4,69 1.60 46 5.00 1.40 NS NS <,005
3C Speed 65 38.56 7.31 42 36.69 8.90 NS NS NS
3C Errors 7.20 4.37 8,07 5.09 NS NS NS
.etter 2
Speed . 48 77.23 26.17 35 81.71 24.91 NS NS <. 25
Typos 4.50 3.41 2.60 2,58 <,01 NS NS
Form 3.44 1.91 4,00 2.39 NS NS <. 10
etter 17 '
Speed 55 34.55 13.36 39 45.46 20.42 <. 005 s NS.
Typos 2.31 2.61 1.79 1.78 NS NS NS
Form 2,00 1.82 1.54 1.48 NS NS NS
Letter 23 »
Speed 58 52.88 19.94 41 52.22 15.44 NS NS NS
Typos 3.88 3.17 2.61 2.52 <,05 NS NS
Form 1.53 1.60 1.73 1.61 NS NS NS
Table 4
Spead 51 72.86 29.91 38 77.18 29.:2 NS <,005 NS
Typos 3.57 3.23 2.29 2.34 <,05 NS NS
Form : 4.61 2.84 4.61 3.23 NS NS NS
Manuseript 1
Speed 58 71.20 34.58 37 70.70 29.55 NS NS <.25
Typos 5.84 3.90 4,43 3.91 NS <,025 NS
Foxrm 4.84 1.91 5.16 2.56 NS < .005 NS
Manuscript 15 B )
Speed 50 33.68 11.41 38 34.26 14.89 "NS NS NS
Typos 1.68 1.72 1.36 1.68 NS NS NS
Form 2,06 1.48 - 2,08 1.17 | XS <,05 NS

*The footnotes of Table 7 also apply here.

Tables 7 and 8 show comparable general ability (i.e., vocabulary scores)
among programed Ss taught by the same or different teachers. Of the remain-
ing 21 variables in the stub of each table (42 variables for both years),
for 5 (fewer than one-eighth of them) there were significant treatment ef-
fects. Of those 5, 3 relate to uncorrected typegraphical errors on which
the progféhéé“iéstfuéfibﬁ had no bearing whatever, while none was for "form"
°*:?;q;thiéﬂ”ééé the central focus of the ©® insfruction. .Nine instances of
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significant differences among teachers, independent of the same-different
dichotomy, were about as often in one direction as the other (as between
Teachers A and B in Year 1 and Teachers C and D in Year 2). Of the 42 typ-
ing performance variables in Tables 7 and 8, thers were nine signficant
interaction effects, two of which were at probability levels of .05 or
less. Taken together, in the light of the issue to which the data of these
tables apply (viz., treatment effects! it may be concluded thit the role
of the prngramed materials in relation to the terminal proficiency of Ss
transcended, in the great majority of iustances, the possible efficts of
instructional variations accompanying a change of teachers during the year
and, in turn, that analyses of terminal performance differences between P
and C students may be carried out for all Ss in those two groups, without
regard to a change of teacher, i.e., with the ''teacher" component of these

analyses referring to the spring=-semester teacher.

Live Teaching Support for the Programed Instruction. As described ear-

lier (pp. 33-34), if the live teaching support for the P iustruction was as
consequential as teachers estimated it to be, then the performance of the
frequently absent student should be expected to suffer. On the othex hand,
if the programed materials played the more substantial role in instruction,
there siiould be little to choose between the terminal performance scores of
frequently absent and infrequently absent Ss. Following the procedures de-
seribed on page 34, absence data for the 16 classes of the 6 teachers during

the spring semester are shown in Table Y.

Table 9

Range and Mean for Days Absent (Spring Semester)
At Selected Percentiles

P Range Mean

All Ss 0-59

At P75 ) 7-10 5.56
At PSO 7-26 11.94
At P25 11-34 18.19

In a semestey containing 72-75 school days prior to final testing the me-

dian number of absences was about 12 days (i.e., PSO = 11.94 days). The

1t )
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present contrast is one for a difference of 12,63 days of absence (18.19 mi-
nus 5.56) or about 2% weeks in a 14-15 week semester. The criterion test
statistics and the results of t tests for vocabulary, a business letter (see

p.112), a table (p.109), #nd a manuscript with footnote (p. 110) are sbhown in

Table 10.
Table 10
Criterion Test Statistics for the P75 and P ®os Absentees
Mean SD t
Variable X a (Means) P
P75 P25 Ditf.. P75 P25
Vocabulary 8.06 7.81 - .25 1.56 2.16 .363 N8
Letter 23 ﬂ
Speed 48.06 54.94 6.88 14.94 18.14 1.134 NS
Tvnos 3.25 5.31 2.06 2.38 3.96 1.725 NS
Form 1.62 2.71 .69 1.36 1.57 1.276 NS
Table 4
Speed 82.92 62.56 -20,38 32.81 21.46 6.367 < ,01%
Typos 2.44 4,69 2.25 1.96 3.40 . 722 N8 -
Form 4,25 5.75 1.50 2.82 2.61 1.512 N8
Manuscript 1
Speed 73.19 65.25 - 7.9%4 47.35 32.47 .536 N8
'Typos 5.69 7.38 1.69 3.58 4.03 1.214 NS
Form 5.12 6.5C 1.38 2.57 2.83 1.393 NS
a .
P25 minus P75

The difference between means is statistically significant at the

.01 level. For all t tests, df = 30 (i.e., 16 + 16 - 2).

As shown in the first data row of Table 10, the two groups of absentees
do not differ significantly in general ability (i.e., vocabulary). For 7
(of 9) production test criterion me&sures (Speed;, number of uncorrected typo-
graphical errors, number of errors in form or arrangement on each of the
three types of production tasks), the differences favor the less frequent
(P ) absentee--higher speeds (i. e., shorter "ompletion times) and fewer er-
rore. In all but one instance, however; the differences are small enough
in relation to the variability in scores to be attribu~able to sampling
fluctuation rather tham to the differences in extent of absenteeism. In-
deed, the one gignificant difference (Tabl': 4 speed) favors the more fre-

quent (P25) absentees.
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In drawing infereances from the data of Table 10, several questions arise.
For one, is a 2%-week difference in absences enough of a difference to make
a difference? For example, if there in redundancy in instruction (several
days of practice being devoted to a pz _.cular kind of typing task) and if
absence tends to be scattered a day at a time rather than concentrated in
blocks of several days, perhaps attendance on some but not all of the days
given to a particular task is sufficient. No data on the distribution of
absences are available. However, teachers reported that in order to meet
the investigator's prescriptions for program coverage by the end of the sem-
ester they had to proceed at a breathless rate through the program subsec-
tions, leaving little time for redundant or repetitious practice at a given
kind of task. 1Instead, redundancy was built into the programed materials
and is intrinsic to a given class of typing task; for example, the processes
applicable to the design of a simple table also apply to more ccmplex tables.
The foregoing discussion notwithstanding, more extreme differences in absen-
teeism could of éOurse have been contrasted (e.g., Pgg VS Pyo ©OF P90 vs.
Plo). The former possibility would change less frequent absence from 5.56
dzys to 5.00 days and more frequent absence from 18.19 to 20.31 days-~the
difference changing from 12.63 days to 15.31 days, or from 2% to 3 weeks.

In view of the varieties of typing tasks covered, those changes (from the
P75 and Pys values to the Pg, and Pyo values) hardly seem sufficient to be
sensitive to whatever redundancy may have been yresent in teachers' oral in-
struction. The more extreme alternative (P90 vs. PlO) is not a practicable
ones because the Pio absentee ranged up to 49 days (10 weeks) of absence,
averaging 29.19 days or nearly 6 weeks in a 14-15 week semester. Those were
often persons frequently or entirely absent during the test: week, so that
test scores, required for the comparison with P90 absentees, were often non-
existent. All things considered, the P75 vs. P,; contrast reported here
seems a reasonable choice.

A second alternative hypothesis is represented by the possibility that the
more frequent absentee tends to be the one who learned from study of the pro-
gram and who deliberately absented himself from class on the day or days im-
mediately following completion of a programed subsection to save himself the
boredom (to him) of unnecessary teacher explanations. That hypothesis seems
to the investigator to be, on the face of it, rather far-fetched--especially

since it is not common practice for teachers to inform Ss in advance of in-
BY
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structional plans for subsequent day(s).

A third possibility is that Ss might have absented themselves on days pri-
marily devoted to ordinary stroking skills rather than to production typing
activities associated with the programed materials. That supposition may be
dismissed out of hand: partly because teachers reported that the prescribed
coverage of programed topics required v- L. 1lly daily production typing dur-
ing the spring semester, partly because ordinary stroking skills are commonly
attended to via 5-10 minutes of "warmup" at the beginning of each class per-
jod rather than via all or most of a class period devoted to such skills,
and partly because S$s' complaints of insufficient practice at ordimary copy-
ing skills ("Where you don't have to think"), as reported by teachers, would
hardly lead Ss to absent themselves frcm ordinary copying practice--were it
to be assumed, doubtfully, that scme lasscns were mostly devoted to such
practice and that Ss were so informed in adwvanc=z.

The various alternative hypotheses discuszszed above @0 not seem to be per-
suasive ones. Although it is not possible to allocate percentages to the
relative roles cf the program and of live teaching in accounting for the
terminal performance of programed Ss, the data of Table 10 make apparent
that teachers' oral explications of programed "placement' concepts were de-
cidedly less consequential than teachers hz?d esticated (75 percent). In-
deed, the programed materials may well have been as consequential as, or

even more important than, live explicationr of programed placement concepts.

Terminal Performance--C vs. P Instruction

The findings on the terminal performancs of programed Ss taught by the
same or by different teachers duriag the year (pp. 45-48) permit dealing
with all programed Ss as one gIrcup; and the general absence of statistically
significant differences in terminal performance between frequently and in-
frequently absent programed Ss (Table 10) permits characterizing the P ine
struction as one in which the supporting live jinstruction did not play the
dominating role--despite the estimates of teachers. Accordingly, the ter-
minal test statistics for the programed and conventional Ss--relating to
Questions 1 and 2 (p. 41)--are displayed in Tables 11 and 12, for Year-1
and Year-2 Ss. Descriptive statistics are given in the center section of
these tables, and the analysis of variance results (F tes;s) are shown
at the right. "Treatment" refers to P vs. ¢ instruction; ''Teacher," to
variations among teachers regardless of treatment. "Interaction' means that
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for some teachers P Ss were superior to C Ss, whereas for other teachers the
converse prevailed. The "treatment" effects are of course the ones of inter-
est, and significant treatment effects (i.e., ones whose probabilities avre

less than .05) are indicative of real differences in the outcomes of P and C in-

struction, over and above "teacher" and "interaction" effects.

Table 11

Criterion Test Statistics of Year-1 Conventional and Programed Students

a Conventional Programed Probsbility of Obtaired Fb
Variable N Mean SD N Mean SD Treat. Tchr. Interact.

Vocabulary 42 €.19 3.10 107 8.03 2.03 NS NS NS
SC speed 44 29.98 9.91 106 29.29 8.00 NS NS <.01
SC errors 7.18 4.84 6.18 4.15 NS NS <.10
No. of Tasks 45 5.04 1.83 109 5.00 1.28 NS <,001 NS
Letter 2

Speed 15 70.40 25.58 85 108.58 36.52 <,025 NS NS

Typos ¢.80 5.63 4.48 3.98 NS NS NS

Form 10.67 5.19 3.99 3.82 x<,001 NS NS
Letter 17

Speed 21 44.67 24.94 96 5C.22 5.95 NS NS NS

Typos 3.29 2.65 2.11 2.45 NS NS NS

Form 4.52 1.44 1.65 1.57 <,001 NS NS
Table 4

Speed 17 55.65 27.77 87 96.40 34.42 <,.001 <,025 <,05

Typos 2.65 2.89 3.24 2.97 NS NS NS

Form 11.65 3.87 3.69 2.59 <.001 <.005 NS
Manuscript 1

Speed 23 76.57 32.46 88 83,19 31.07 NS <,.05 NS

Typos 5.96 3.51 5.03 4.18 | NS NS NS

Form 10.78 3.53 6.66 2.68 <. 701 <, 001 <,25
Manuscript 15

Speed 22 34.95 17.09 91 48.30 25.43 / NS <,025 NS

Typos 1.27 1i.12 1.84 2.15 NS NS NS

Form 3.27 1.08 1.74 1.18 ¢ <.001 NS NS

&The production

test tasks are shown on Apperidix pages 107-112,

bNS means nonsignificant (at .25 for intergttion, at .05 for treatment and

teacher).

Five; rather than six, production tasks

the sixth task (Letter 23) there were no s

lre 1listed in Table 11 because for

tores for conventional Ss; that is,

no conventional Ss taught by one or another of the teachers also involved in

LG
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the P instruction had completed Letter 23 during the Year-1 testing in the
earlier investigation (McLean, 1971) that provided the scores of C students.

For Year-2 Ss, however, Letter-23 scores were available (Table 12).17

Table 12

Criterion Test Statistics of Year-2 Conventional and Programed students™

Conventional Programed Probability of Obtained F
Variable
N Mean Sh N Mean SD Treat. Tchr. Interact.

Vocabulary 148 7.37 2.29 220 7.66 2.39 NS <, 001 NS
SC Speed 147 36.09 7.50 216 36.73 7.42 NS <. 005 NS
SC Errors 8.20 4.59 8.05 5.48 NS NS NS
No. of Tasks 168 5.84 1.94 224 5.15 1.34 <, 001 <.025 <,01
Letter 2

Speed 56 69.23 19.19 181 84.90 26.56 <,025 NS NS

Typos 3.98 3.82 3.96 3.46 NS NS NS

Form 7.79 2.90 3.97 2.30 <. 0C1 NS NS
Letter 17

Speed 72 37.00 12.97 195 42.07 17.82 NS NS NS

Typns 2.71 2.53 1.98 2.11 NS NS NS

Form 4.24 1.97 2.22 1.84 <,001 NS NS
Letter 23

Speed 22 53.82 17.76 112 56.86 18.68 NS <,025 <. 025

Typos 3.86 2,49 3.46 2.96 NS NS NS

Form 3.86 2.34 1.96 1.59 <.001 <,01 «, 625
Table 4

Speed 61 64.98 24.19 188 76.87 29.28 <,05 NS NS

Typos 2.43 2,61 2.90 2.77 NS NS NS

Form 8.03 3.34 4,86 2,91 <,001 «<.,01 <.10
Manuscript 1

Speed 68 61.10 26.12 200 70.58 27.20 NS NS NS

TypoOs 4.32 3.45 5.38 3.83 <,05 NS NS

Form 10.07 3.20 5.10 2.28 «,001 =,005 <,25
Manuscript 15

Speed 73 36.68 14.32 188 37.72 17.17 NS «.05 <,025

Typos 1.34 1.45 1.%6 1.72 NS NS NS

Form 3.10 1.70 2.09 1.36 <.001 =.025 <.25

*The footnotes of Table 11 also apply here.

17Letter 23 was completed by Year-2 C students in the classes of Teachers

D and T only.

P students in Tables 11 and 12.

ol

The Ns for the other five production tasks (in Tables 11 and

12) include C students taught by all six teachers (A-F), as do all scores of
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The criterion test means of C and P Ss for each of the six teachers in-
dividually are shown in Table 26 (page 100). In order to provide a visu-
ally clearer basis for discussion of the findings across teachers, selected
data from Tables 11 and 12 are displayed in another form in Table 13. Of the
three criterion measures, uncorrected typographical errors have no bearing on
the instructional focus on placement concepts; accordingly, no significant dif-
ferences between P and C Ss were anticipated. That expectation is in excellent
accord with the findings: of the 11 production tasks listed in Tables 11 and
12, in only one instance (Manuscript 1, Year 2) was there a significant dif-

ference in number of 'typos." Accordingly, Table 13 omits the data on ''typos."

Table 13

Criterion Test Means and Significance Tests for Year-1 and Year-2
Conventional and Programed Students

Year 1 Year 2
Variatle Mean Treat. Mean Treat.
C P C-p p<.05 C P C -p p<.05
Vocabulary 8.19 8.03 .16 no 7.37 7.66 - .29 no
SC Speed” 29.88 29,29 .69 | no 36.09 36.73 - .64| nmo
SC Errors 7.18 6.18 1.00 no 8.20 8.05 .15 no
No. of Tasks 5.04 5.00 .04 no 5.84 5.15 .69 yes
b
Speed
Letter 2 70.40 105,58 - 38.18 yes 69.23 84.90 -15.67 yes
Letter 17 44,67 50.22 - £5’.55 no 1 37.00 42,07 - 5.07 no
Letter 23 - --- --- --- | 53,82 56.36 - 3.04 no
Table 4 55.65 96.40 - 40,75 yes 64.98 76.87 -11.89 yes
Ms. 1 76,57 83.19 - 6.062 no 61.10 70.58 ~ 9.48 no
Ms. 15 34.95 48.30 - 13.35 no 26.68 37.72 - 1.04 no
Total 282.24 386.69 =-104.45 322.8: 369.00 -46.19
Form Errors
Letter 2 6.80 4.48 2.32 yes 7.79 3.97 2.92 yes
Letter 17 4,52 1.65 2.87 yes 4,24 2,22 2.02 yes
Letter 23 -- - -- -—- 3.86 1.96 1.90 yes
Table 4 11.65 3.69 7.96 yes 8.03 4,86 3.17 yes
Ms. 1 10,78 6.66 4,12 yes | 10.07 5.10 4,97 yes
Ms. 15 3.27 1.74 .53 yes 3.10 2.09 1,01 yes
Total 37.02 18.22 18.80 37.09 20.20 16.89

a
Gross words per minute

b . . .
Completion time to the nearest quarter minute
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Table 13 provides a bird's eye view of the findings on the chicf issues
of this investigation: effects of the differential instructioa on terminal
proficiency at (a) precduction typing tasks (Question 1, page 41) aad at (b)
straight copy typing (Question 2, p. 41). It may first be noted (Table 13)
that there were no significant differences in vocabulary scores; the P and
C students were comparable in general intellectual ability. Accordingly,
differences in typing performance may be attributed fo the differential in-

struction.

Production Typing Speed. As shown in Table 13 ("No. of Tasks'"), Year-2

C Ss completed during the week of testing significantly more tasks than did
P Ss--an outcome that parallels the faster completioan times for C Ss shown
in the "Speed" section of Table 13. In that connection it is pertinent to
mention thar P Ss worked from a 6-task booklet, whereas C Ss worked either
from an 8-task booklet used in McLean's original testing or from a 9-task
booklet administered to different Ss to estimate test reliability. It is
conceivable, although not determinable or testable, that advance awareness
of the scope of the work (6 vs. 8 vs., 9 tasks to he completed) affects work
rates--that typists pace their work at a rate they estimate will accomplish
it in the time availasble, an instance of Parkinson's Law. If so, part of
the difference of .69 in number of production tasks completed by Year-2 C
and P Ss might reflect differences in number of tasks in the test booklet.

That speculation aside, more direct evidence is furnished by the "Speed"
data of Table 13. As shown, C Ss in Year 1 were significantly faster than
P Ss in two out of five instances; in Year 2, in two out of six instances.
Summing across tasks and converting quarter minutes to whole minutes, Year-1
C Ss completed five tasks in 70.5 minutes; P Ss, in 96.7 minutes, for a dif-
ference that approximateu 26 minutes. Put another way, C Ss completed five
tasks in 73 percent of the time required by P Ss (282.24/386.69). Sme'ler
differences, but in the same direction, were found for Year-2 Ss, covering
six (not five) tasks: 80.7 vs. 92.25 minutes for C and P Ss respectively,
for a difference of 11.55 minutes; Year-2 C Ss completed the work in seven-
eighths the time required by Year-2 P Ss (322.81/369.00 =87.5 percent).

The statistically significant speed differences, it may be noted, pertain
to planning the layout of tables (Table 4 and Letter 2, which contains a
table--see Appendix pp. 109 and 107, For the simpler letters and the two

manuscripts, the speed differences were of a size that could arise by

v f£12
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chance more than five percent of the time in samples of the present size.

The five (or six) production subtests of Table 13 are based on differ-
ent Ns--the identical group of Ss was not “nvolved in each subtest. Even
so, and despite the absence of statisticslily significant speed differences
in three out of five (Year 1) and four out of six (Year 2) instances, the ac-
cumulated means shiow substantial speed differences in favor of conventional
Ss. 1In the light of the greatly fewer form erxors by programed Ss and in
view of the dominating focus in the programed materials on placement con-
cepts reflected by a product typed in correct form, "raking the time to de
things right" by '"thinking before you type" would seem the most likely ex-
planation for the longer task completion times of programed Ss. It had ori-
ginally been conjectured (ty the investigator) that unremitting attention
in the programed m. =rials to placement features might lead to higher speeds
than those of conventional Ss, who, in their presumed lesser mastery over
placemert features, would need more time to make placement decisions before
beginning to type. However, that conjecture is not borne out by the re-
sults, perhaps beczuse of insufficient practice among programed Ss at apply-
ing placement decisions to actual typing in the classroom (too much teacher
taik--not enough student typing). Footnote 12 (p. 37) is also applicable.

Before turning to error findings, the speed data ave presented, in Table
14, in gross words per minute, a form familiar to typewriting teachers.
"Length" is number of 5-stroke words, including the conventional l-stroke
allowance for each operation of a service mechanism {space bar, tabular key,
cacrriage return, backspacer) and covering the entire task {(e.g., from date
through initials or enclosure in a business letter). Words per minute (wpm)
is computed as rumber of words divided by completion time in minutes.

As shown in Table 14 (page 57), production speeds ranged from a low of
3.11 wpm on a table among first-year typists to a high of 11.15 wpm on a
simple letter by second-year typists. Those speeds may be contrasted with
their straight copy speeds of abcut 30 and about 37 wpm (Tables 11 and 12),
varying from zbout one-tenth to about three-tenths of straight copy speed
(10.6 percent and 30.9 percent, to be exact). Error ccrrection no doubt
accounts tor some of the loss in speed. Most of it, as handsomely demon-

strated by Muhich (1967) and corroborated here, is attributable to the

X
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cime-consuming placement decisions of production typing and to the differ-
ent set (i.e., perception) adopted toward production tasks, leading to the
use of slower keystroking rates than those of straight copy typing. Find~-
ings such as these are typical and demonstrate not only the fallacy of the
conventional assumption that ordinary copying skills are important contrib-
utors to production proficiency, but the foolishness and irrelevance of pro-
duction typing standards applicable to prearranged tasks, requiring no
placement decisions by the typist. The production speeds of Table 14 are
for typists of below-average general ability, but they are only a few words
per minute (avout 5-10) below the production speeds found among more able
students whose straight copy speeds were substantially above those of the

present Ss (see West, 1969, chap. 13 for a summavy of the earlier research).

Table 14
Pooduction Speeds (wpm) of vYear-1 and Year-2 Conventional and Programed Ss
| Wwords per Minute
Length . e
Subtest (in words) ! Description Year 1 l Year 2
c P \ c P
Letter 2 150 | Letter with table 8.52 5.53 t 8.67 7.07
Letter 17 75 | Letter with listing | 6.72 5,97 \ 8.11 7.13
Letter 23 150 Simple letter T - -- 111.15 10.55
Table 4 75 4-column table ; 5.39 3.11 % 4,62 3.90
Ms. 1% 150 + Ms. with foctnote 7.84 7.21 | 9.82 8.50
and corrections \
Ms. 15% 75 Simple ms. 8.58 6.21 8.18 7.95
A1l Tasks | 675 7.44 5.43 1 8.36 7.32

i

*Manuscript 1 uses fixed margins that do not have to be estimated; ms.
15 requires estimation of length of copy to determine appropriate vertical
and horizontal margins~-probably accounting for tae somewhat lower speeds
on what would appear, superficially, to be the simpler task. Or, on ms.

15, a bad guess at margins was made at tho first trial, and the task was
retyped.

Also apparent in Table 14 are differences in inter- and intratask diffi-
culty. A 75-word table was typed at about two-fifths the speed of a simple
letter that had twice as many words; a letter containing a table was typed
at about 70 percen# of the speed of a simple letter of the same length.

Phenomena such as these demonstrate -that it is internal task features, not

-8
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mere word lengch, that determine task di. ficulty.

Form Errors in Production Typing. As shown in Tables 11 and 12 (pp. 52-53),

differences in number of form errors were found to be highly significant (p=<
.001) for each producton task in each year. Table 13 (p. 54) shows the dif-
ferences ro be very large and uniformiy in the directiorn of fewer errors by P
Ss. Specifically, in Year 1, form errcrs for P Ss were 49.2 perceat of those
for C Ss (18.22/37.02); in Year 2, form errors by P Ss were 54.5 percent of
those for C Ss (20.20/37.09). Although the error differences are very large,
the absolute number of errors made by P Ss shows that their performance does
not tend to meet business standards of acceptability. An average (Years 1 and
2 togethe:) of about 3% form errors per task among P Ss and of about 6% form
errors per task among C Ss constitutes ''unmailable" work. Neither the conven-
tional nor the programed instruction equipped students to carry out realistic
vocational typing tasks at acceptable levels of quality. Programed instruc-
tion, however, brought about substantial improvement in guuxlity of work, and
it is conceivable that improvements in the programed materials and in the as-
sociated instructional activities of teachers could lead to marketable levels
of quality or accuracy for vocational typing tasks.

Finally, it may be noted (Table 13) that the chief difficulties reside in
the layout of tables and in the correct placement of manuscript footnotes
(Table 4, Letter 2 containing a table, Manuscript 1); for fhose three tasks *
the number of form errors is nctably higher than for the other tasks. For
Manuscript 1, however, the Year-1 form errors among P Ss (6.66, in Table 11)
were inflated by the students of Teacher A, who excluded manuscript typing
from the instruction: for Year-1 Teachers A and B, mean number of form er-

rors on Manuscript 1 among their P Ss were 8.33 and 4.65 respectively.

Overall Terminal Producti-n Proficiency of C and P Students. For Years 1

and 2, of 11 production task comparisons, there were four significant differ-
ences in speed, favoring C Ss; whereas significant di“ferences in form errors
were found in all 11 instances, all favoring P Ss. The effects of P instruc-
tion were to reduce form errors to about half the number made by conventional
Ss, at the price of a reduction in speed of 27 percent among Year-.. S5 and of
about 12% percent amoug Year-2 Ss. Since, with occasional exceptions, form
errors tend to be uncorrectible and to require complete retyping of the task,
it is apparent that the verys large superiority of P Ss in the quality of

‘heir work swamps the loss in speed. Overall, significant superiority in pro-~
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duction proficiency is evident for progamed over conventional instruction

among the low-ability vocational high school students of this investigation.

Straight Copy Proficiency. As shown *n Table 13, «ifferences in straight
copy speed between C and P Ss in Years 1 and 2 were trivially smalil (less
than 1 wpm) and not statistically significant. Small differences in errors
in favor of fewer errorz by P Ss were also not statistically significant.
In view of the substantially larger amount and proportion of training time
devoted to ordinary copying skills in conventional instruction, as compared
to programed instruction, it is apparent that ordinary copying proficiency
does not suffer when the bulk of the training is given to production typing
rather than to direct speed and accuracy practice aimed at copying skills.
In view of the typical negative acceleration of the performance curve for
ordinary stroking skills, one might speculate that for those whose copying
skills are as modest as those of the present 3s any kind of typing leads to
gains. Whatever the explanaticn may be for the equivalent copying skills
of the present Ss, despite gross differences in amount of practice at such
skills, the present findings demonstrate the fallacy in the conventional
focus on copying skills and in the typically late introducticn of produc-
tion typing tasks and point to the desirability of early introduction of
production typing tasks and dominating attention to such tasks thereafter.
Correlational data (pp. 77-78) are congruent wiith the foregoing recommen=
dation; production proficiency is only trivially related to and, by infer-

ence, dependent upon copying proficiency.

Year-1 vs. Year-2 Proficiency. Of tangential interest (i.e., not among

the direct objectives or purposes of the present investigation) is the ques-
tion of gains accruing from a second year of training. These are displayed
in Table 15 (speed) and Table 16 (errors). It should be noted that differ-
ent Ss are involved in the two training years; the gains or changes are not
for the same persons in a second year of training. It may be recalled, how-
ever, that in School A, at least, Year-1 and Year-2 vocabulary scores did
not differ significantly (p. 44). Also, & substantial proportion ail Ss
were in School A.,18 Tables 15 and 16 apply to both schools, A and B.

School A included all the Year-1 S8 and, in Year 2, 70 of the 148 (47.3%)

conventional S8s ard 113 of the 220 programed Ss (51. 44)--or nearly half (49.7%)
of all Year-2 Ss.

Y
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Table 15

Differences Between Year-1 and Year-2 Speed Means (wpm)

Convantional Programed
Variatle a a
Year 2 Year 1 Diff. Year 2 Year 1 Diff.
Straight copy 36.09 29.98 6.11 36.73 29.29 7.44
Letter 2 8.67 8.52 .15 7.07 5.53 1.54
Letter 17 8.11 6.72 1.39 7.13 5.97 1.16
Table & 4.62 5.39 - .77 3.90 3.11 .79
Manuscript 1 9.82 7.84 1.98 8.50 7.21 1.29
Manuscript 15 8.18 8.58 - .40 7.95 6.21 1.74
All produc- .
tion tasks 7.81 7.44 .37 6.73 5.43 1.30
% gain 5.0 23.9

aYear 2 minus Year 1

Discussion of the findings on gains from a second year of training fol-

lows the display of error data in Table 16.

Table 16
pDifferences Between Year-1l and Year-2 Evror Means

(Straight copy errors and production form errors)

. Conventional Programed
Variable 3 2
Year 1 Year 2 Diff. Year 1 Year 2 Diff.

Straight copy 7.18 8.20 ~1.02 6.18 8.05 -1.87
Letter 2 6.80 7.79 - .99 4.48 3.97 .51
Letter 17 4,52 4.24 .28 1.65 2.22 - .57
Table 4 11.65 8.03 3.62 3.69 4,86 -1.17
Manuscript 1 10.78 1¢.07 .71 6.66 5.10 1.56
Manuscript 15 3.27 3.10 .17 1.74 2,09 - .35

All produc-

tion tasks 37.02 33.23 3.79 18.22 18.24 .02

% reductien’ -10.2 + .1

8year 1 minus Year 2
b3 79/37.02 = 10.2%, and .02/18.22 = .1%.

As shown in Tables 15 and 16, a second year of training led to gains
in straight copy speed of 6-7 wpm and an increase in 3 minutes of 1-2

errors. The Year-1 and Year-2 Ss were, however, ~irtually equivalent in
&
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relative accuracy (i.e., words per error): 13.44 wpe (Year 2) and 13,31 wpe
(Year 1), for the C and P trainees taken together.

Concerning production speed, conventional instruction led tc a 5 rpercent
gain (less vhan .4 wpm); programed instruction, to a 24 percent gain (1.30
wpm). However, the lower Yvar-1 speeds of the programed Ss left more room
for gains. The error data are more striking. Superficially, it would ap-
pear from the data of Table 16 that conventional instruction led to some im-
provement in quality of work in a second year of training (10 percent);
whereas programed instruction led to a slight (and no doubt nonsignficant)
decrement in work quality among second-year trainees (.1 percent). Since
different trainees are involved in the two years, the consequential infer-
ence from the data of Table 16 is that programed instruction led to a level
of work quality in production tasks among first-year typists as good as
that found among second-year trainees. Although the Year-2 Ss in School B
had significauntly locwer vouzbulary scores, inspection of the teacher means
(in Table 26, Appendix page 100) reveals little to choose betwe~n the Ss
in the two schools. Such significant “teacher'" effects as were found (Ta-
ble 12) pertain to quite small differences in means as between School A and
School B teachers (i.e., Teachers C and D versus Teachers E and F)-19 Thus
the findings for programed Ss in Tables 15 and 16 are little affected by
differences between School A and School B trainees. With correct placement
(as measured by form errors) the most important criterion of performance,
it is clear from Table 16 that programed instruction among first-year train-
ees led to a level of work quality greatly superior to that achieved after
two years of conventional instructionj form errors among first-year programed
Ss were 54.8 percent (18.22/33.23) of those made by second-year conventional
Ss: for every 20 form errors made by Year-2 conventional Ss, Year-1 programed
Ss made 11 form errors (in the five tasks common to all Ss).

The foregoing data provide the mwost striking and compelling inferences of
this entire investigation: (1) Early and unremitting attention to the place-
ment features of production tasks in first-year training (here, via programed

instruction) permits- confining typing instruction to one year if the outcomes

19The significant 'teacher" effects of Table 12 are for Letter 23, Table 4,
and Manuscripts 1 and 15. For these four tasks mean form errors in School A
fTeachers C and D) +otailed 1%.65; in School B (Teachers E and F), 20.40.
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of two years of conventional instruction are considered acceptable. Of
course, those cutcomes are not acceptable: an average of 6-7 form errors
per production task is not '"mailable" work. Accordingly, (2) Following
first-year focus on production typing (e.g., via these programed materials)
by a second year of training with the same focus should be expected to lead
(a) to terminal performance vastly superior to that ensuing from two years
of conventional instruction and (b) to absolute levels of work quality that
are mailable or marketable. The less than satisfying absolute levels of
work quality (and work speed), even among the prcgramed trainees of this
investigation, are probably attributable, in large part, to such factors as:
inexperience of teachers in accommodating their live instruction to the pro-
gramed materials, the cramming into one year of a curricular scope charac-
teristic of two years of instruction, and the reservations of teachers about
the scope of coverage insisted on by the invectigator. Given appropriate
modification of supporting live instruction and less tight a scheduling of
topics (e.g., the six criterion tasks of the present investigation spread
over 2%-3, rather than 2, semesters), marketable and even high skill might
reasonably be expected after a full two years (4 semesters) of instruction
among trainees like those of the present investigationm. Arniong more able stu-
dents, for the relatively simple criterion tasks of the present investiga-
tion one year of training focussed on production typing should easily lead
to adequate (i.e., marketable) skill, while additional training could lead
to "senior" typing skills--at mcre complex tasks included in the programed
materials but excluded from the curriculum of the disadvantaged trainees of
the present investigation.

On the original issue of gains from a second year of training--but sub-
ject tc the imprecision resulting from different trainees in the two years
of instruction--a second year of conventional instruction led o nominal
gains in production speed (5 percent); of programed instruction, to larger
speed gains (24 percent). Production queality after a second year of con-
ventional instruction was somewhat improved (10 percent), and the modesty of
the improvement probably weflects the typiecal deferring of much of produc-
tion typing to the second year. Among programed Ss there is nothing te
choose between the production quality of Year-1l and Year-2 trainees; i,e.,
the latter group's first year of conventional instruction contributed noth-
ing to the production quality-th%t followed programed instruetiom in Year 2.
]
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The findings on the major purposes of the present investigation (Ques-
tions 1 and 2, p. 41) have been given in the preceding subsection (pp. 51-
62). Findings on the secondary purposes, as jtemized o~ the lower half
of page 42, follow, in turn.

Early Proficiency Following pifferent Amounts of Practice

As described earlier (pp. 15-16), for the first two months of programed
instruction (mid-October to mid-December), one P class of each teacher
worked on the program in class, under teacher supervision; the other P
class(es) of each teacher worked on the program at home, each homework
assignment covering a specified subsection of the program. The P teachers
instantly reported that program work in ciass preempted virtually the en-
tire class period, leaving little and sometimes no time on the same day
for actual typing of production tasks based on the program., In contrast,
the "homework" classes, following some discussion of programed placement
concepts at the begimuning of the «lass period following completion of the
homework assigmment, had substantially more time for actual typing pvac-
tice at production tasks based cn the programed placement concepts. As re-
ported by teachers, the scheduling of program subsections for the IC (in-
class) and HW (homework) Ss was kept approximately parallel by deferring
the assigmment of a new subsection to HW Ss until IC Ss were able to com-
plete some actual typing based on the earlier subsection (often, not until
the day after IC work on a subsection had been completed).

Test Procedures. The effects of the large differences in actual typ-

ing practice were examined via mid-December testing on straight copy (five
minutes, using the same copy as in the 3-minute, June criterion testing)
and on production tasks based on completed program subsections: simple
business letters and simple tables, as follows: & 75-word simple business
letter (see p.118), a 150-word simple business letter (p.119), a 37%-word,
3.column table with minor heading and column headings (p.122), a 75-word,
4-column table with minor heading and ¢olumn headings (p.123), and parallel
37%- and 75-word tables, but without column headings (pp.120and 121). 1In
each of the 16 classes of 6 teachers (those who continued with P instruc-
tion in the spring semester), ththesting was conducted on one day by al-
locating different production tasks to different clésses,‘as follows: the
two business letters to the Year-1 clasges of Teasher'A, the two tables

o °
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without column headings to the Year-1 classes of Teacher B, the two letters
to the Year-2 classes of Teacher C in School A, the two tables with column
headings to the Year-2 classes of Teacher D in School A, and the two tables
without column headings to the Year-2 classes of Teachers E and F in School
B. In that fashicn the two business letters were typed by some Year-1 Ss
and some Year-2 Ss; the tables without column headings by some Ss in both
years, and the tables with columr. headings by Year-2 Ss only. Because Year-
1 teachers could not be persuaded to teach erasing or other mode of correct-
ing misstrokes by mid-December of first-semester instruction, all testing
was conducted under no-erasing conditions and, for that reason, the work
was scored for speed (completion time to the nearest quarter minute) and
for form errors, but not for uncorrected typographical errors. In antici-
pation of some Ss being unable to complete two production tasks (and a 5-
minute timing) in one class period, for alternate Ss in each class the two
production tasks were done in short-long and long-short order (i.e., the
37% and then the 75-word table, and vice versa; the 75- and then the 150-
word letter, and vice versa). As a result, Ns for each completed produc~
tion task were more equal than they would otherwise have been--gince many
Ss were unable to complete the second task. |

The performance scores were subjected to analysis of variance, as given
in Footnote 14 (p. 40). However, 8ince (with one exceptionzo) only one
teacher was involved in any given pair of production test items, analysis
of variance is '"one way" (for the HW and IC Ss of that teacher), and F =
E?. Accordingly, for production task comparisons, t's are reported, with
their associated probabilities. For straight copy performance and "No. of
Tasks" completed (out of a maximum of two), F's are reported, because analy-

sis is "two way," providing measures of '"Teacher' and "Interaction" effects.

Results. For the first two months of programed instruction--during which
one class of each P teacher worked on the program in class, while the other
class(es) of that teacher worked at home--the resulte 5% mid-December test-

ing are shown in Table 17 (Year 2) =nd Table 18 (Year 1).

'The exception is for Teachers E and F in School B, all of whose classes
typed the same pair of production tasks (tables without column headings).
However, to keep the analyses uniform for all production task comparisons,
the HW classes for the two teachers were combined into one group, and the IC

classes into another. ¢t tests were “Pcarried out for the resulting two groups.
X . u
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Table 17

Test Statistics of Year-2 Homework and In-Class Programed Students

i1 . b
variabled \ Homework In-Class P?obablllty of Obtained F
| N Mean SD N Mean SD Treat. Tchr. Iinteract.
1
SC Speed® 175 33.82 7.47 | 98 33.43  6.64 NS NS NS
SC Errors ; 12.39 11.49 T 14.64 13.61 NS <,025 NS
No. cf Tasks ; 80 1.46 .50 {101  1.46 .50 NS <.05 <.25
i € pb
Short Letter .
Speed 19 21.84 7.03 22 1£.63 4,04 1.821 <,05
Form , 2.95 1.43 2.14 1.42 5.736 «.001
Long Letter
Speed .19 37.79 10.57 ! 21 36.29 5.93 .559 NS
Form ; 2.95 1.43 2.43 1.57 .476 NS
Short Table,
w/CHs i
Speed ‘12 51.00 13.25 ; 8 42.75 10.38 1.480 NS .
Form ' 3.50 2.02 | 3.50 3.25 . 000 NS
Long Table, § i
w/CHs ; : '
Speed 7 66.29 7.93 . 9 65.22 12.29 .199 NS
Form : 3.57 2.76 . 4,00 2.60 .852 NS
Short Table, !
w/o GHs ‘ :
Speed 30 36.70 13.28 47 37.34 10.90 .306 NS
Form 2.83 1.71 3.53 2.08 1.518 NS
Leng Table,
w/o CHs
Speed 29 52.41 10.55 40 54.10 12.58 .265 NS
Form 4,38 2.14 4.50 2.24 .011 NS

4The production test tasks are shown in Appendix pages 118-123, For the ta-
bles, w/CHs mears "with column headings" and w/o CHs means “yithout column
headings."

bNS'means nonsignificant (at .25 for interaction, at .05 for teacher and
treatment in the F tests and at .05 in the t tests).

cStraight copy speed is in gross words per mim:te, production speed in
quarter minutes of completion time.

Discussion of the data on ‘typing performance after differepnt amounts of
actual typing practice follows presentat%gn of the findings for Year-1 Ss
in Table 18 (p. 66).
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Table 18

Test Statistics of Year-1 Homework and In-Class Programed Studentsa

Homework In-Class Probability of Obtained F
Variable
N Mean SD N Mean SD Treat. Tchr. Interact.
SC Speed 41 21.24 5.63 31 22.96 6.46 NS NS NS
SC Errors 5.78 4,13 8.26 6.44 <.05 NS <.25
No. of Tasks | 42 1.57 .50 32 1.31 A7 NS <.001 <,.001
t 1
Short Letter -
Speed 24 27.79 7.29 9 31.44 13.54 1.003 NS
Form 2.08 1.32 3.33 3.08 | 1.658 NS
Long Letter i
Speed 25 46.16 11.76 8 38.38 7.69 1.821 <.05
Form 2.08 1.66 2.63 1.30 i . 848 NS
Shorc Table
w/o CHs .
Speed - 10 50.90 13.07 1L 37.27 7.52 2.851 <.02
Form : 2.10 1.97 3.27 2.15 ' 1.265 NS
Long Table E :
w/o CHs
Speed | 7 63.71 8.48 14 63.86 14.12 .026 NS
Form } 2.57 1.18 2.50 1.24 .125 NS

4The footnotes of Table 17 also apply here.

In Tables 17 and 18 the larger N for '"No. of (Production) Tasks'' completed
than for the straight copy timing refiects latecomers who missed the SC timing
administered at the beginming of the period, but who arrived in time to com-
plete at least one of the two production tasks.

With respect to task difficulty, although details are not shown here, a much
larger percentage of Ss (in each vear) were able to complete two business let-
ters than were able to finish two tables, as one would expect. In fact, only
8 (of 32) Year-1 Ss were able to complete two tables in the one class period
devoted to testing. ‘

The Ns of Tables 17 and 18 are for those who completed the specified task,
and the probabilities of significanf differences in performance as between HW
and IC Ss are based on those Ns. Also pertinent to the issue is the percent-
age of attendees who completed Spgg}fied tasks, shown in Table 19.

Yy
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Table 19

Percentage of Homework and In-Class Attendees
who Completed Each Production Task

Year 1 Year 2
Varisble
HW 1C HW IC
Letter
Short 92.3 64.3 86.4 95.7
Long 96.2 57.1 86.4 91.3
Average 94,2 60.7 86.4 93.5
Table w/o CHs
Short 62.5 68.8 81.:% 75.8
Long 43,8 87.5 78.4 64.5
Average 53.1 78.1 L. 70.2
Table w/CHs
Short -- - 66.7 57.1
Long - - 38.9 64.3
Average 52.8 60.7

Occasional substantial differences in volume of completed output are evi-
dent in Table 19: e.g., in Year-1l, more letters completed by HW Ss, but
more tables completed by IC Ss;3 in Year-2, the reverse situation obtains.

It must be remembered, hc vever, that each of the three kinds of tasks
1isted in the stub of Table 19 is associated, within each year, with a dif-
ferent teacher. The testing design dees not permit .neasures of treatment-
teacher interaction, so that the effects cf different teéching behavior on
the data of Table 19 are not determinable.

As a basis for drawing inferences about the effects on performance of in-
class vs. at-home work on the programed materiais during the first two months
of programed instruction, the data of Tables 17 and 12 are summcrized in
another form in Table 20 (p. 68).

One kind of variation resulting from in-class vs. at-home work at the
program has already been mentioned: more actual typing practice by HW than
by IC Ss. That variation might be.expected to affect ordinary stroking
skills, especially among Year-l Ss whose skills were nominal (21-23 wpm).

As shown in the upper section of Table 20, stroking speed was unaffected;
whereas, among Year-1 Ss, significanfly fewer errors were made by the HW Ss.
However, the characterlstically 1ow rellabillty of error measures in straight
copy samples as short as five minutes suggests that 1ittle importance be

given to the finding just mentioned ' s
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Table 20

Means and Significance Tests for Year-1 and Year-2 Programed Students
In Homework and In-Class Classes

Year 1 Year 2
Variable Treat. Treat.
ic HW |IC-HW |p <.05 16 HW |IC-HW] p=<.05

SC Speed 22.96 | 21.24| 1.72 | no 33,43} 33.82{- .39| no
SC Errors 8.26 5.78 2.48 | yes 14.64] 12.39 2.25 no
No. of Tasks 1.31 1.57|- .26 o 1.33 1.34| - .01 no
Speed

Short Letter 31.44 | 27.79 3.65 no 18.63) 21.84|- 3.21 yes
Long Letter 38.38 | 46.16 |- 7.78 | yes ! 36.29| 37.79|- 1.50 no
Short Table ; -

w/o CHs 37.27| 50.90{-13.63 | yes | 37.34| 36.70 .64 mno
Long Table 63.86| 63.71| .15 | mo 54.10| 52.41| 1.69 ! no

w/o CHs ;

Short Table |

w/CHs | 42.75f 51.00|- 8.25 | no
TL.ong Table : -

w/CHs 65.22} 66.29)- 1,07 | no

Total 170.95|188.56 |-17.61 254,33(266.03|-11.70
Form Errors |
Short Letter 3.331 2.08 1.25 no 2.14 2.95| - .81 yes
Long Letter | 2'635 2.08 | .55 | no : 2.43] 2.95} - .52 ' mno
1 | i

Short Table | 4 570 2.10' 1.i7| mo | 3.53| 2.83| .70 | no

w/o CHs ! i \ i

Long Table ; : ?

“w/o Cils 2.505 2,57 }— .07 | no | 4.50| 4.38 .12 | no
Short Table . ' : .

w/CHs : : i 3 3.50} 2.50 .00 | no
Long Table 1

w/CHs | ; 2 _ﬁ.OO 3.57 .43 | no

Total . 11.73 8.83: 2.90 ., 20.10{20.18 | - .08

Regarding differences between means Ior produétion tasks .(IC - HW columus
in Table 20), negative signs mean higher speeds (faster completion times)
and fewer form errors by in-class §s;bpositive differences favor HW Ss. The
concomitants of the differemtial treatments (HW vs. IC) pull in opposite
directions. More actual typing practice by HW Ss might lead to superior
performance by them. On the other hgnd, Ss who worked on the program in

class had the assistance of teachers, who furnished help in Tregpoading to
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programed frames to students who requested such help. The net effect of
these two concomitarts--although based on data from different Ss taught by
different teachers for each of the three major classes of production tasks--
is evident in Table 20. Of twenty comparisons, there were four differences
that are statistically significant, all favoxring in-class Ss (three for
speed, one for form errors). Summing across tasks and converting completion
time to whole minutes, in Year 1, in-class Ss completed their tasks in 4.4
fewer minutes than ¢ id homeworl: Ss; in Year-2, the difference was 2.9 minutes
in favor of in-class Ss. In Year 1, in-class §s were about 10 percent faster
than homework Ss; in Year 2, about 5 percent faster. Concerning form errors,
which measure the dominating objectives of the programed instruction and,
indeed, of vocational typing training, there was nothing to choose between
the second-year HW and IC students; wheareas in Year 1, the HW Ss made three-
fourths the number of errors made by the IC Ss. In summary, there was a
general tendency toward higher speeds among in-class Ss in both years and
toward fewer errors by first-year homework Ss. The few statistically sig-
rificant differences and the varying direction of differences {(sometimes fa-
voring IC Ss, at other times favoring HW Ss) suggest that the benefits of
more actual typing practice among HW Ss were more Or less offset by the as-

sistance with the programed materials given IC Ss by their teachers.

Need for Teacher Supervision of Disadvantaged Students

The foregoing findings (on HW vs. IC performance) show to be groundless
the fears of teachers that disadvantaged vocational high school student:s of
beilow-average general ability could not (or would not) learn from programed
self-instruction unless urder the direct supcrvision of teachers. This is
not to gainsay the benefits of teacher support for programed instruction
when the student is in class, but merely to make apparent that in the pres-
ent instance unsupervised work at the program was about as effective as
directly supervised work. Accordingly, there seems no reason to preempt
class time, among disadvantaged students, for monitoring self-instruction.
The self-pacing of responses that is one of the defining characteristics
of programed instruction makes in-class treatment of it in "group" fashion
at best unwieldy and at worst impossible. For;ﬁnately--at least in the
present instance--group management over prdgramed instruction was not found
to be necessary. Even for disadyantaged students, programed instruction

© ould be conducted as it 1is designed to be--independent of the teacher.
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Mid-Year Programed vs. Ead=of-Year Conventional Performance

For the reasons given in the second paragraph of page 16, programed Ss
were tested at mid-year (late January). During the three weeks of instruc-
tion that intervered between the Christmas hclidays and the mid-year test-
ing, all work on the program was done as homework {in-class work at the
program was discontinued). In anticipatien of late-January testing, teach-
ers were asked to provide Ss with adequate practice at proofreading and cor-
recting errors (by eraser or Ko-Rec-Type, at the option of the student) and
had been informed that the testing would consist of business letters and
tables (without column headings for Year-1 Ss, with coiumn headings for
Year-2 3s).

The six test tasks are shown on Appendix pages 112-117 and are charaeter-
ized in Footnote a4 of Table 21 (p. 71). The testing was crnducted during
one class period on one day, using four tasks in each class (the two let-
ters and two tables in Year-1 classes, the two letters and the other two
tables in Year-2 classes), each S being asked to complete two tasks (cne
letter and one table), plus a 3-minute straight copy timing, given first,
using the same copy as in the June criterion testing. In order to maximize
the chances of approximately equal Ns per task, the four production tasks
sere distributed to 8s in successive seats serially (about one-fourth of
each class for each of the four tasks). Upon completing the first task
each S was then given the test copy for the other-length other task; i.e.,
for fourths of the class the two tasks were: short letter/long table, long
letter/short table, short table/long letter, long table/short letter. Of
course, many Ss (especially in Year 1) were unable to complete the second
task.

The purposes for which the January testing was conducted require compari-
son of results with those of end-of-year (June) testing of conventional §s
on the same tasks and, iu consequence, the xeporting of data only for those
teachers whose conventional Ss had completed one or more of the same tasks
during the earlier McLean study that furnished the scores of conventional Ss.
The foregoing requirement was met for Year-1 Teacher B and two other Year-1
teachers who did not continue with P instruction in the spring semester, and
for Year-2 weachers D and F. Unfortunately--and not known at the time of
selecting the mid-year test tasks--there were no conventional scores for Year-

1 Ss on the long letter (Letter 23). Results are shown in Table 21 (p. 71).
Q ) '
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Table 21

Performance Means on Mid-Year Programed and End-of-Year Conventional Testing

I Year 1 Year 2
Variablea Nb Meun Nb Mean
¢ P c P cC-P cC P C P cC-P
!
sc Speed” 42 76 | 34.51 25.80 8.71 | 29 41 | 34.52 32.99 1.53
SC Errors { 6.50 6.50 0. 00 8.49 7.48 1.01
Speed ,
Letter 8 11 36 : 50.27 45.92  4.35 18 32 38.50 33.47 5.03
Letter 23 ; 18 32 53.82 47.76 6.06
Table 2 7 27 + 53.43 47.11 6.32
Table 20 9 31 74.56 65.10 9.46
Table 12 17 30 41.00 45.85 =4.85
Table 22 ; 14 30 65.00 71.05 =6.05
Total . 178.26 158.13 20.13 198.32 198.13 .19
Form Errors :
Letter 8 : 7.64 1.44 6.20 2.67 2.21 .46
Letter 23 § 3.86 2.20 1.66
Table 2 . 3.43 2.67 .76
Table 20 i 2.78 2.81 - .03
Table 12 | 5.64 4,00 1.64
Table 22 ; 5.:30 5.41 .39
Total ; 13.85 6.92 6.93 17.97 13.82 4.15
Typos |
I.aiter 8 i 1.64 2.28 = .64 1.94 2.51 - .57
Letter 23 ! 3.86 5.34 -1.48
Table 2 ! 1.00 1.19 - .19
Table 20 to2.11 2.48 - .37
Table 12 _ .57 2.87 -2.30
Table 22 ) 3.50 4.27 - .77
Total 4.75 5.95 =-1.20 9.87 14.99 -5.12

&rables 2 and 20 are without column headings; Tables 12 and 22 are with
column headings (37% words in Tables 2 and 12; 75 words in Tables 20 and 22).
Letter 8 has 75 words; Letter 23 has 150 words. (See Appendix pp. 112-117.)

bThe Ns are based on the classes of three Year-1 and 1wo Year-2 teachers.
Those. shown in the "Speed" section also apply to Form Errors and Typos.

c : .

Gross words per minute,
d . . L
Quarter minutes of completion time.

The data of Table 21 are;purely-descripti§e and were not subjected to sta-
tistical tests for significant differences between C and P Ss--for-a number

o cf reasons. Mainly, there was one consequential difference in test adminis-
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tration conditiors that could conceivably have affected production speed;
viz., carryover of incomplete tasks to the next day in June testing but not
in January testing. The possible effect of that difference is to increase
(by an undeterminable, but possibly small, amount) the production comple-
tion times (i.e., depress the speeds) of conventional June eXaminees in re-
lation to those of January programed Ss. That aside, the principal purpose
of January testing of programed Ss was to estimate the extent to which early
and deliberate focus on the concepts and »rocesses governing the form or ar-
rangement of production tasks (in the programed instruction) could lead to
results in a half-year approximating those following a full year of conven-

tional instruction, in which produetion typing is deferred until later in
training, accompanied by much 'guidance.'' Purely descriptive data are felt

tc serve that purpose adequately.

Discussion of Results. Although ordinary copying skills, as measured by

the 3-minute straight copy timing, are not the issue here, the findings given
above the dashed linre in Table 2i mnay be mentioned in passing. As is virtu-
ally ordrined by tne negative acceleration of the acquisition curve for
stroking speed, Year-1 Ss made a substantial gain in speed (8.71 wpm} in
their second semester of training: first-semester speeds are so modest that
any kind of typing contributes to gains in speed. On the other hand, but
equally expectable, a fourth semester of training adds little (1.53 wpm) to
third-semester achiewement. Concerning stroking errors, although first- and
second-semester Year-1 Ss made the same absolute number of errors in three
ainutes (6.50), a full year of training led to jreater relative accuracy
(15.93 versus 11.91 words per arror). Among third- and fourth-semester
Year-2 Ss (i.e., P and C Ss in Year 2), the former were more accurate--
absolutely and relatively (7.48 wvs. 8.49 errors, 13.23 wpe versus 12.20 wpe).
The surprising near identity of second- and fourth-semester stroking speeds
(34.51 and 34.52 wpm of C Ss in Years 1 and 2) is accounted for by the 13
Ss of one of the Year-1 teachers (who did not continue with P instruction
in the spring), who averaged 39.18 wpm. The 29 Ss of the other two Year-1
teachers in C classes averaged 32.4 wpm.

Turning to the major data om production perforﬁéﬁée (below the dashed
line in Table 21), positive differences between means (in the "C~-P" columns)
favor programed Ss, pegative differences favor conventional Ss. First-

semester programed Ss were faster at all three tasks than second-semester

-
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conventional Ss, the difference (of 20.13 quarter minutes) equalling about
five minutes. That difference seems greatly larger than tne time that would
be required for the correcting of the additicnal 1.20 uncorrected typographi-
cal errors made by the P Ss. 1In Year-2, third-semester programed Ss were
faster at business letters, but siower ai tables than fourth-semester con-
ventional Ss. Very likely, the programed S, whose training has focussed on
correct placement, took the time to plan table layout more carefully; busi-
ness letters, on the other hand, make fewer and simpler conceptual demands.
Across all four Year-2 tasks there seems little to choose between the speeds
of P and C Ss (a difference of .19 quarter minutes equals about 3 seconds).
However, P Ss had an excess of 5.12 uncorrected typographical errors; cor-
recting them would probably have added 1-2% minutes to completion time,
varying with eraser versus Ko-Rec-Type use. Accordingly, fourth-semester
conventional Ss should probably be considered to be slightly faster at pro-
duction tasks than third-semester programed Ss.

The foregoing speed findings are, on the one hand, somewhat uncertain
because of the difference in test administration conditions mentioned ear-
lier and, on the other, of less consequence in relation to the more impor-
tant criterion of quality of work (form errors). Here, the clear svperior-
ity of the programed instruction is -evident. First-semester programed Ss
made half as many form errors (49.96%) as were made by second-semester con-
ventional Ss. Third-semester programed Sz made about three-fourths the er-
rors (76.91%) made by fourth-semester conventional Ss.

In contrast to some of the more complex tasks employed in June criterion

testing (see Table 14, p. 57), some of which were iightly treated, if at all,

in conventional instruction, the January test tasks were simple ones rou-
tinely included in one-year and two-year conQentional training programs.
The data of Table 21 strongly suggest that, with respect to the dominating
criterion of quality of production typing (absence of errors not correcti~
ble .by eraser--form errors, that is), early, continual, and intensive fo;
cus on placement concepts and processes can, for the simple letters and
tables used here, lead tO:substantialiy superior performance in substan{
tially less time--in contrast to the deferred production typing aﬁd
excessive guidance characteristic of conventional instruction. Hé:e, the
novel medium was programed‘instruﬁtion; But the important point is e#rly

and deliberate focus on placement concepts and processes, whatever the med-

~

iuwa of instruction may be.
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Relationships Among Various Kinds of Performances

The relationships of interest, for the conventional and programed Ss sep-

arately and together, are these:

1. Between vocabulary and typing performance scores (straight copy and
production tasks)

2. Between straight copy and production typing scores

3. Between speed and errors in production tasks

4, Among the three classes of production tasks (business letters, tables,
manusiripts) for speed, form errors, and uncorrected typographical errors

The data on the four classes of relationships enumerated above are given,
in turn, below, as are the instructional questions that underlie, and the in-
ferences to be drawn from, the data. Correlation coefficients were computed
by level (Year 1 and Year 2) within treatment (conventional and programed).
However, with occasional exceptions, there were few nontrivial differences
between Year-1 and Year-2 correlations. Accordingly, the tabled findings are
given across years, and the few instances of nontrivial "level" differences
are mentioned in the accompanying discussion. All the scores are those of
end-of-year (June) criterion testing, consisting of: a 3-minute straight
copy timing, a 20-word vocabulary test, three business letters for P Ss but
two business letters for C Ss, ©One table, and two manuscripts. Ns per task
per level varied widely; therefore, the mean correlation coefficients (r's)
given in the tables that follow, computed by z transfcrmation, were weighted
by N. Since the larger Ns were for P Ss in both years and among Year-2 Ss in
both treatments, the overall r's for "both" treatments are more heavily influ-

enced by P than by C Ss and by Yasar-2 than by Year-1 Ss.

Vocabulary and Typing Performance Scores. One issue here is that of the

extent to which typing proficiency is associated with intelligence (as in-
ferred from vocabulary scores); Might intelligence scores be a partial ba-
sis for screening candidates for advanced typing training? In contrast to
earlier findings on heterogeneous sfudents, do those for disadvantaged stu-
dents support the desirability of different training techniques for such stu-
dents? A second issue steéms from inVesfigations (e.g., Stolurow, 1964) that
showed programed instruction to lead to "essentially zero' correlations be-
tween IQ scores and achievement'méasuréé.. fre the correlations obtained here
lower for P than for C Ss? If-sq,\ﬁhen'the present programed materials may

be judged more efficient than i¥~conventional instruction.
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In agreement with a very large volume of earlier research (summarized in
West, 1969, p. 522) showing trivial relationships between intelligence and
ordinary copying skills as measured in straight copy tests, for N = 504, r's
of .115 and -.050 were found between vocabulary scores and straight copy
speed and between vocabulary scores and straight copy errors in the present
investigation. Copying skills are largely independent of intelligence. Be-
tween vocabulary scores and number of production tasks completed during the

test week, r =.-.094 (N =514). Production task data are shown in Table 22.

Table 22

Correlations between Vocabulary and Production Typing Scores
(Decimals omitted)

Range

Variable C t P Both ‘ Mean r ) Mean N

From To ~ From To From To c P Both c P Both

3 Letters | -35 17 ' -20 04 | -35 17} -08 -12 -11 | 35 138 91
1 Table 22 05 -12 05 |-22 05] -16 -07 -09 . 32 133 85
2 Mss. 25 16 -18 06 | -25 16| -08 -04 -05 , 85 138 90

}
Form Errors

3 Letters | -38 -02 : -14 02 | -38 02] -13 -04 -05 35 138 91

1 Table .18 o1 ;-o1 02| -18 o2} -03 o1 Ol 32 133 85
2 Mss. 47 05 -13 05 | -47 05§ -15 -09 -10 8 138 90
Typos :
3 Letters | -62 14 ' -18 11 | -62 14 -32 -07 -12 35 138 91
1 Table .19 -09 -08 -01 | -19 -01} -17 -06 -08 32 133 85
2 Mss. . _47 05 -13 -05 | -47 o05] -18 -08 -10 85 138 90
All Tasks i
Speed | -35 17 . -20 06 | -35 17] -10 -08 -09 38 137 90
Form Err. | -38 01 -1 02 | -38 02] -12 .05 -06 38 137 90
_Typos E 62 05 -18 11| -62 11| -24 -07 -10 38 137 90

Production speed was measured by complet:on time; accordingly, the nega~-
tive r s with speed mean that %s vocabulary scores increased, completion time

decreased . e., production speed increased{// For errors (form and typos),
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negative signs show increases in vocabulary going with decreases in errors.
Although the mean r's are in the anticipated direction, none of them is
large enough (in relation to the mean Ns) tc differ significantly from zero,
using p = .05. Earlier studies of heterogeneous trainees (e.g., Cook and
Appel, 1941) reported correlations between IQ and production typing scores
of up to .81. For the present disadvantaged Ss, however, there was substan-
tial restriction of range in the vocabulary scores (low of 2, high of 15,
with about 95 percent of all scores between 3 and 13). Another explanatory
factor arises from the established generalization that in complex tasks in-
dividual differences increase with practice (Anastasi, 1934). The telow-
average abilities of the present trainees probably led to relatively limited
amounts of practice (i.e., number of different typing tasks completed during
the training). Thus, production typing scores were also probably restricted
in range. The present low correlations no doubt reflect, in part, substan-
tial restriction of range in both variables (vocabulary and production skill).
Even so, there is no present evidence that intelligence is useful in screen-
ing disadvantaged trainees for vocational typing courses. Firmer data re-
quire, at a minimum, sufficient practice to widen the range of production
typing scores.

Concerning the typical finding of at least moderate correlations between
aptitude and achievement following conventional instruction, it has been held
that such relationships reflect instructional inefficiency--the inability in
mass instruction for the "live" teacher to take into account in his teaching
the various pertinent individual differences among students. With more ade-
quately individualized (e.g., "programed') instruction, studies such as those
of Stolurow (1964) found "essentially zero" correlations. 1Inspection of the
mean xr's for the C and P Ss in Table 22 shows the shift to be, in 11 of i2 in-
stances, in the predicated direction: the mean r's for P 8s are, with one ex-
ception, below those for C Ss. The various Ns that underlie the mean r's
preclude testing whether the differences are statistically significant' the
near-uniform direction of these differences is, however, apparent. ‘In the
present context of individualized instruction reducing relationships between
aptitude and achievement, it seems probable that the learning sequences of
the present programed typing materials were more Uefficient" than those of
conventional, live instruction. Efficiency, here, is in relation to apti-

tude correlations, notvto the achievement of marketable typing skills.
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Straight Copy and Production Typing Scores. As deseribed earlier, con-

ventional instruction, especially of disadvantaged students, tends to give

substantial attention to ordinary copying skills. Among heterogeneous stu-
dents, the assumption would appear to be that such skills contribute appre-
ciably to proficiency at realistic vocational typing tasks; among students
of below-average ability it is perhaps assumed, as well, that their eapaci-
ties preclude mastery over the more consequential typing tasks. A summary
of the earlier evidence on relationships between straight copy and produc-
tion typing proficiency among heterogeneous high school and college students
(West, 1969, p. 330) showed moderate correlations for speed and low corre-
lations for errors (under mno-erasing conditions). The present findings on
this issue are displayed in Table 23.

Table 23

Correlations between Straight Copy and Production Typing Scores
(Decimals omitted)

. Range
Variable C P Both Mean r . Mean N
From To |From To |From To C P Both C P Both

SC Speed with
Letter Speed | -63 -21|-31 05 |-63 05 }-36% -23° _25® | 35 136 90
rable Speed | -09 02 |-17 -03 |-17 02 }-06 -13 -11 | 37 132 84
Ms. Speed 47 -23|-31 =15 |-47 -15 |-352 -24° -26% | 42 137 65
All Tasks 63 02|-31 -15]-63 02 |-31 -22° -23% | 38 136 89

SC Errors With . _ 4 .
Letter Speed =12 05 | =24 26 | =24 26 -04% 05 04 . .35 136. 90

Table speed | 08 19| -06 Ol |-06 19 § 11 -12 03 | 37 136 90
Ms. Speed 25 21|-12 15!-25 21 | 09 _02 -01 | 42137 65
A1l Tasks 25 21} -24 - 26 1725 26 | -04 03 02 ; 38136 89

Significantly dlfferent from zero at the 05 1eve1
bSignificantly different from zero at the 02 level.
u51gnificant1y different from zero at the .0l level.

Again:: with SC (straight copy) sPeed measured in words per minute but
produetion Speed in completion time, negative Speed eorrelations in Table 23
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mean that as wpm increases, production completion time decreases (i.e., pro-
duction speed increases). The mean r's for speed-with-speed in Table 23
show rather more transfer of SC stroking habits to letter and manuscript
typing than to table uyping--a finding that is quite to be expected from
the continuous prose character or letters and manuscripts, but not of tables.
The more the production task ¢ontent consists of the continuous prose of
straight copy typing, the more will straight copy skills contribute to pro-
duction speeds. Even for such tasks, however, the obtained r's are low--
well below those found among highly trained high school and college typists
of heterogeneous ability. Also, although the nature of the data precludes
statistical tests for significance of differences between the mean xr's of C
and P Ss, it may be noted for letters and manuscripts (the two tasks to
which the issue applies) that the r's are lower for P than for C Ss. For the
conventional trainee, given little explicit instruction in making placement
decisions, his production speed depends more heavily on ordinary stroking
speed than does that of the trainee given explicit placement instruction
and practice in making placement decisions. Put ancother way: as the think-
“ing through of the placement decisions enters more prominently into produc-
“tlon typlng, the role of ord1nary stroklng speed is reduced.

Correlations of SC errors with production errors are not reported because
they have no logical relationship. Misstrokes are wholly 1ndependent of
the kinds of mental processes that apply to form errors, and there can be
nc iaterest in whethes misstrokes under no-erasing (SC> <conditions are asso-
ciated with uncorrected misstrokes (typos) under the erasing conditions of
production typing. In Table 23, correlations between SC errors and produc-
tion speed are shown because, if the stroking habits of SC typing are also
used in production typing and if production misstrokes are to be corrected,
then the more production misstrokes the longer the production completion
time. - As shown in Table 23, the obtained r's are trivially small--a find-
ing that Suggests that the strbking habits bearing on‘accuracy in SC typing
are not the ones used in production typlng and that the convent10na1 extreme
focus on stroking accuracy in stralght c0py typing (durlng tra1n1ng and in
employment tests) is serlously migtaken. That inference is more directly
supported by error correlations'under~no-era31ng:conditlons for both tasks
and by the characterlstlcally low re11ab111ty of measures of SC errors. The

present data merely add tangential support to the earlier d1rect eV1dence,

i v ! 3 ) ‘, 86
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as summarized by West (1969, pp. 330, 296).

Production Speed and Errors. Does the faster production typist tend to

do work of higher quality? For straight copy typing, data on thousands of
typists in dozens of studies (summarized in West, 1969, p. 238) show the
two criteria to be virtually uncorrelated, i.e., about as often very low
negative as very low positive. For the present Ss, the r for straight -copy
speed and errors was .08 for both C and P Ss, little different from the ¥
of .14 found among typists covering the full range of copying skills from

9 through 108 wpm (West, 1969, p. 238). For the realistic vocational typ-
ing tasks of "production® typing, four earlier studies (see West, 1969, p.
398) reported speed-error x's ranging between .08 and .52. The findings
for the present Ss are displayed in Table 24.

Table 24

Correlations between Production Speed and Errors
(Decimals omitted)

Range ‘
Variable c ! P Both Mean r* Mean N
From To ;From To |From To C P Both c p Both
3 Letters ‘
Ferm -11 20 ;-23 19 | -23 20 03 06 05 37 140 93
Typos -30 22 :-09 48 | -30 48 | -08 17 14 37 140 93
1 Table
Form -04 07 07 10 | -04 39 1356 88
Typos -46 -05 -29 =051 -46 39 136 88
2 Mss. |
Form -14 12 01 08| -14 46 141 94
Typos -15 13 =33 13| -33 46 141 94
All Tasks '
Form -14 20 -23 19| -23 41 140 92
Typos -46 22 -33 48| -46 41 140 92

% . : T s S .
None o the mean x's is significantly different from zero.
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With few exceptions, the mean r's cf Table 24 are near zero, and none dif-
fers significantly from zero. Speed at production tasks is essentially in-
dependent of that aspect of work quality bearing on attractive arrangement
of materials on the page (form errors). '"Typos' are not number of misstrokes,
but number of uncorrected misstrokes. However, purely probabilistically,
the more misstrokes, the more of them that can be overlooked. Also, a typ-
ist could be faster because he does not take the time to corxect misstrokes,
or siower because he does correct mistakes. The near-zero r's for '"typos,"
as for form errors, show no tendency in either direction. Speed and quality

seem essentially independent--at least among the present low-ability Ss.

Intertask Relationships. If there is overlap in the processes zpplicable

to typing the various vocational tasks, transfer of skills from one kind of
task to another should be expected; and if the commonalities in task proces-
ses are accurately identified and there is deliberate 'teaching for transfer,"

training time can be economized. The pertinent data are shown in Table 25.
Table 25

Median Intercorrelations Among Production Tasks?
(L = Letter, T = Table, Ms = Manuscript; Decimals omitted)

c P Both
Task Ls T Mss Ls T Mss Ls T Mss

SEeed ,

Letters . 22 27 40% 23% 16 20% 23% 17 22%

Table 22 16 17

Manuscripts 26 08 10
Form Errors ‘ ‘

Letters 51% 62% 38 4b4%x 47% 46% 44% 49k 45%

Table 45% 42% 43%

Manuscripts -11 45% 38%
Typos o

Letters 59% 36 34 Le*x 31% 27* 46% 32% 28%

Table , 31 . 40% 39%.

Manuscripts 10. v ) 34% - 31%

. ;gFfom left to right acrosé fhe roWs, the mean Ns are--Letters .
row: 20, 24, 24, 124, 120, 126, o8, 82 85 Table row: 25, 122,
743 Manuscripts rows 16, 124, 72.. .

i

Differs significantly from zero (i.e., p <.05 to <.01).

28
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In Table 25, some of the r's among conventional trainees are higher than
the corresponding r's for the programed trainees, but fall short of differ-
ing significantly from zero only because of the smaller Ns on which they are
based (see Footnote a). That aside, the correlation coefficients of Table
25 confirm what s more or less to be expected. The tasks whose content con-
sists substantially of continuous prose and whose placement decisions are
largely confined to the determining of margins (viz., letters and manuscripts)
show greater agreement with each other than either of the two do with tables.
Tables, uniquely, add internal decisions about the location of tabular stops
for columns and the centering of column headings, as well as the alignment
of digits in columns. <The two manuscripts show relatively less agreement
with each otl>er than one might, superficially, expect. However, one of the
two manuscripts contained features not present in the other one: editorial
corrections and footnoting. Clearly, the more the overlap in task features
(and, therefore, in placement processes), the higher the intertask correla-
tions. In general, the extent of overlap in the six criterion tasks (3 busi=-
ness letters, 1 table, 2 manuscripts)--for the present Ss--may be character-
ized as low to moderate and tending to be higher for placement processes’ (form
errors) than for speed of work. The tendency to proofread and to correct
misstrokes (i.e., "typos') was more in evidence for letters than for the
other two tasks.

Di fferences between the r's for P and C trainees--although not suscepti=-
ble to statistical tests of signficance--bear on the deliberate attempt in
the programed materials to teach for transfer, resulting in a substantially
smaiier range of form-error xr's among the P trainees (from .42 to .47) than
among C trainees (from -.1l1 to .62)., Clearly, the programed materials led
to levels of agreement among scores substantially less variable than those
found among conventicnal trainees. The programed instruction seems to have
accomplished its objective of transfer of applicable placement processes
among tasks. Conventional instruction, it may be inferred, tends more often
to treat each kind of task as uﬁiqﬁe;‘commonalities among placement processes
are not routinely and deliberately pointed out to trainees.

'Finally, there were a few instances of nontrivial di £fferences between
Yedr-1 and Year-2 x's--aboui as often in one direction as the other among
both P and C trainees. 'The more general data of Tabie 25 and the inferences
drawn from that data'are'unaffec;ed. '

Ny €9 g -:A 4
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Judgments of the Programed Instruction by Teachers and Chairmen

The subjective impressions of teachers about various aspects of the pro-
gramed instruction were solicited via questionnaire at the end of the year.
The chairman of the Secretarial Studies Department in each of the two par-
ticipating vocational high schoeols was also asked to comment, by letter to
the investigator, on any aspect of the instruction, using the teacher's
questionnaire as an approximate indicator of the issues of interest. Their
comments tended to be in general accord with the questionnaire responses of
teachers. Some of the questionnaire findings were given in the '"Procedures"
section of this report. Other findings are given here, and the question-
naire is reproduced on pages 103-105.

The present findings apply to eight teachers: the six involved in the
full-year instruction, plus two other teachers in School A (one Year-1l and
one Year-2 teacher) whon replaced the fall-term teachers who left or were
reassigned. The twc replacements were invelved only in spring-term pro-
gramed instruction of Ss whose earlier fall-term programed instructicn had
been in classes of the teachers who left at the end of that semester. How~-
ever, the one-semester experience with programed instruction of the two new
teachers is felt to have furnished as adequate a basis for judgment as did
the full-year experience of the other six teachers. The test papers of Ss
in the four classes of the two new teachers were not scored, however, be-
cause those teachers had not been involved in the earlier McLean investiga- .
tion that furnished the scores of conventional Ss; i.e., for those teachers
there were no C scores against which P scores could be assessed. The two
teachers were not so informed, however; they and their classes were treated
throughout precisely as were the other six teachers and their classes, in-
cluding full June criterion testing..

Questionnaire Item 3 (p. 103) asked for estimates of the percentage of
students with various attitudes toward the program (unfavorable, neutral,
favorable). Among the eight teachers, estimates of unfavorable attitudes
ranged from 10 to 95-percent, averaging 65 percent; neutral attitudes ranged
from 5 to 50 percent, averaging 20 percent; favorable attitudes ranged from
0 to 50 percent, averaging 15 percent. Put another way, of every 20 P train-
ees, 13 were judged to have unfavorable attitudes}ﬂﬁftb;be neutral, and 3 to
have favorable attitudes. With values of 1, 2, and 3 aésigned to the atti-
Eudes (from unfavorable through favosﬁble), the mean was 1l.50--halfway be-
¢
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tween unfavorable and neutral.

Questionnaire Item 4 (p. 103) asked for estimates of program suitability
to students (highLysuitable,moderaterysuitable,unsuitable). Responses ap-
proximately paralled those for student attitudes--as might be expected, since
attitudes and suitability are correlated phenomena. Specifically, the pro-
gramed frames were judged to be unsuitable for 10 to 85 percent of Ss, aver-
aging 71 percent; moderately suitable ranged from 10 to 40 percent, averag-
ing 18 percent:;; and highly suitable applied to 0-60 percent of Ss, averag-
ing 11 percent. With slight rounding of these estimates, the judgment were
that of every 20 P trainees the program was unsuitable for 14 of them, mod-
erately suitable for 4, and highly suitable for 2 students. With values of
1, 2, and 3 assigned to the estimates (from unsuitable to highly suitable),
+he mean value of 1.41 is two-fifths of the way between unsuitable and mod-
erately suitable.

The general tenor of these estimates (about student attitudes and pro-
gram suitability) is markedly nezgative and, however subjective, cannot be:
gainsaid. Even so, some emotionalism and lack of discrimination in the re-
sponses of some teachers is evident. It is hardly likely, for example, that
no student in a pair of classes had favorable attitudes toward the programj;
yet, one of the eight teachers (with 504 students on register in two classes)
so estimated. Similarly, two of the eight teachers (100+ Ss on register in
four classes) estimated that there were no students for whom the program
was highly suitable and only ten for whom the program was moderately suit-
able. Extremes such as those cited contradict reasonable probabilities and
cannot be taken seriously. In view of the perceptions and expectations of
six of the eight teachers concerning student abilities and attitudes toward
homework (as given in the "Procedures' section), it may be that, to some un-
determinable extent, the present estimates represent a self-fulfilling pro-
phecy, revealing teacher attitudes as much as they do student attitudes.

The foregoing conjecture deserves some exploratiom, admittedly specula-
tive. The disadvantaged Ss of the present investigation are not ''readers';
they have been  trained throughout their school experience to expect instruc-
tion to be largely at the hands of the teacher, gotten "through the ears"
and from the blackbbard. . Insofar as thinking about* what one reads is hard
work, such students are .ot overjoyed: with instruction that requires thought
on their part. 1In turn; teachers oi such_:tudents probably reinforce stu-

..
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dent expectations about instruction and, indeed, account in no small part
for those expectations. One teacher, in fact, confessed to the investigator
persocnal resentment at the preempting of a consequential portion of that
person's normal teaching activities by the programed materials. Inexperi-
ence in accomodating their live instruction to the programed portion of it
is another foctor bearing on teachers' estimates of program suitability and
student attitudes, and the rather too full curriculum imposed by the inves-
tigator on both Year-1l and Year-2 trainees is also pertinent. Given more
teacher experience with programed instruction and deeper training in using
such materials, plus modification of teachers' sterectypes about disadvan-
taged students and concomitant revision of instruction away from intermin-
able "guidance" for relatively trivial tasks and toward 'confirmation' tech-
niques applied to more consequential tasks, teacher and student attitudes
might well be appreciably improved. The present programed materials were
hard work indeed, for both students and teachers. However, the resulting
proficiency at the vocational typing tasks of the present investigation, in
relation to the outcomes of conventional instruction, show the effects of
the programed instruction to have transcended the attitudes reported by
teachers.

Teachers were also asked (Questionnaire Item 5, p». 103) to specify the
sections of the program that students found most difficult. All eight
teachers listed various subsections of Section 9 (Advanced table typing) as
most difficult, and five of the eight also mentioned one or another of the
earlier sections on simple tables (Sections 5-8). . Four of the eight teach-
ers included manuscript typing (Section 14) as among the half dozen most
difficult topics. Despite the particular wording of the question, responses
refer to the task, not to the programed treatment of it. .Table typing is
notoriously the most difficult wocational typing task, whatever. the medium
of instruction: and manuscript typing was new to the curriculum and to these
teachers~--not included in earliertconventional:instruction. That '"'diffi-
culty"-wés to some extent confused with "novelty'" is evident in the specifi-
cation by one teacher of backspace methods‘éf typing tables as. among the
more difficult topics. Backsp#cing,is much sihpler than arithmetic methods
and is, indeed, the only method of table typing taﬁght-in one of the coun-
try's leadi.g typewriting textbook one thau,stadiously excludes the more
complex tables for which backspace methods are wholly inadequate. Backspace

T
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methods are simple, and they apply to simple tables-~but that method was
new to the teacher in question, as it was to all eight teachers, who had
previously taught only arithmetic methods of planning the horizontal layout
of tables. TFor students routinely characterized by their teachers as excep-
tionally weak in arithmetiz, the conventional use of arithmetic rather than
nonarithmetic methods ¢f table placement illustrates the failure to modify
instruction in accord with student characteristics.

In other instances of topics characterized as dalfficult, the tasks were
familiar, but the program's procedures for executing those tasks differed
to greater or lesser extent from those familiar to teachers (e.g., placement
of business letters).

Teachers were also asked (Questionnaire Item 10, p. 104) what program pro-
cedures they felt were superior to the ones thay had employed in their ear-
lier conventional instruction. Mentioned, with frequencies in parentheses,
were: business letter placement, i.e., procedures for determining vertical
and horizontal margins (5), estimation of copy length (4), lavish use of
longhand rather than perfectly printed copy for typing (2), manuscript typ-
ing (2), and backspace methods of table placement (1).

They were also asked (Question 12, p. 105) about their futare intended
inclusion of topics and use of placement procedures that were contained in
the program (to a considerable extent, to sSome extent, not much). Of the
eight teachers, responses were equally divided between "not much'" and 'to
some extent." It is perhaps amusing to note that three of the four "not
much" respondents had specifically 1isted a number of program procedures
they felt were superior to their uswal ones (Question 10).

Finally (Question 16, p. 105), teachers were invited to comment freely on
any aspect of the programed instruction. Five of the eight teachers accep-
ted the invitation. Excepting the few lrrelevant or faectually incorrect

comments (and including these in the chairmen s letters to the investigator),
the pertinent ones were:

1. Too much work in too 1little: time; atudents felt breathlessly rushed.
2. Our pupils do not work well under pressure; they become . jittery.
3. The skills taught were beyond the comprehension of [our] pupils.:
4. The program reguired reading. .comprehension that pupils did not have.
5. The program is more suitable ‘to ‘brighter or college students-=-prob-

ably'a good ome for students of average or higher ability.
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6. [High school students] do not willingly do homework.

7. Pupils are accustomed to teacher [emphasis mine] explanation, repeti-
tion and review.

8. The program's procedures for typing are good for the teacher--to use
in teaching verbally. These kids want the teacher to teach; they don't
want to read.

9. The need for close concentration [on the programed frames] was just
too much for many students.

10. The precision of the program's placement procedures perhaps made pu-
pils conscious of minutiae at the expense of broader concepts.

11. Teaching more than one placement procedure for a given type of task
[e.g., backspace and arithmetic table planning methods, moving and fixed
datelines in letters, pica and elite type] confuses students. Better to
teach such students one and only one way to do things.

12. Any kind of arithmetic [e.g., for table placement, estimation of copy
length] is too much for these students. : '

13. For the many clerical and bookkeeping majors, "interest in typing is
at best peripheral."

14. [From one chairman] There was a great deal of teather resistance to
the program; some were never ''sold'" on it. There were too many topics to
be covered, with inadequate time for application. - Teacher paper work and
clerical chores were also a burden.

15. Pupils were achieving better in judgment areas than formexr pupils of
these teachers had done [because] pupils were forced to use their own judg-

ment and not rely on their teachers.

The foregoing comments are given'almost verbétim, and No. 15.strikes to
the heart of what instruction aimed at marketable.vocational typing skitls
is all about. Even so, the program is probably not well suited to low-
ability trainees. The highly favofabie typing performance outcomes of the
programed instruction were perhaps accomplished by brute'forcé—;By a level
of effort that probably cannot be routinely expscted short of a revolution
in teachers' perceptions of low-ability students and in the modes of teach-
ing such students characteristic of all their schooling. One principal re-
quirement, in the judgment of the investigator, is the‘replacement of pap
with substance, of trivial skills for: which there is no market with skill
af real-world tasks. Anothqy is gross reduction in the:amount of leading
¢ S ‘
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by the hand, coupled with explicit teaching of pertinent concepts and ample
practice in applying those concepts without continuous assistance--an assis-
tance that is rarely aveilable in real life once formal training has been
completed.

Finally, it is regrettable that an opportunity to test the programed in-
struction on heterogeneocus students, including ones of average and higher
general ability, could not be arranged. Conceivably, the program would be
found to be well suited to the average student. For such students, bypass-
ing the substantial amount of 1ive instruction devoted to the placement con-
cepts of vocational typing tasks (by home study of materials such as the
present onmes) could result in important economies in tvaining time and/or
in higher proficiency resulting from more time available for practice at

the typewriter in applying placement concepts to realistic vocational
ing tasks.

cyp-

Sumnmary of Findings, Conclusions, and Recommendations

As a basis for enumerating the specific findings of the present investi-

gation and the conclusions and recommendations that flow from the findings,
' the major purposes and characteristics of this investigation are first sum-
marized briefly.

Chiefly at issue are the relative effects on proficiency at vocational
typing tasks of conventional versus programed instruction, applied to low-
ability first-year and second-year typing trainees in two vocational high
schools. The programed instruction was conducted for a full school year
in four first-year classes of two teachers and in twelve second-year classes

of four teachers. AJutcomes were contrasted with those following conventional
instruction among students of comparable general ability in the classes of
the same teachers in the same schools two years earlier (three first-year

and nine second-year classes). For first- and second-year instruction re-

spectively, findings are based on 45 and 168 conventional students and on
109 and 225 programed trainees. 4 ‘
The real variables under 1nvest1gation .are represented by . the character-

igtics of the two contrasted instructional modes. Conventional instruction

A N e e e e e —t—————

had the following leading characteristics:.

1. Substantial- focus on ordinary copying: skills of the kind measured in
straight copy tests.

2. Relatively late introduction of vocational typing tasks.
‘H
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3. Restriction of vocational typing tasks to the simplest omnes (viz., sim-
ple business letters and simple tables).

4. Instruction wholly teacher mwediated (oral and blackboard), accompanied
by much teacher guidance for student responses into late stages of training.
5. Teaching of cne procedure for a given kind of task, by rote and not

strongly accompanied by '"whys and wherefores."
6. Student practice almost entirely from perfectly printed materials.
i contrast, the programed instruction had the following characteristics:

I
1. Substantially less practice given to ordinary copying skills.
2

Early (middle of October) introduction of realistic typing tasks.

3. Coverage of a wide range of task difficulty, indentically in first- and
second-year classes. '

4. Deliberate instruction, via "home' work on linear programed " frames,"
dealing with the concepts and procedures governing attractive placemént or
arrangement of typed materials on the page, followed, in class, by practice
at the typewriter in applying the placement concepts and procedures to rep-
resentative tasks (here: business letters, tables, and mamuscripts). Prac-
tice and test materials follewing completion of a subsection of the program
were wholly "unarranged," unaccompanied by specific placement ihformation5
and required the student to make his own decisions about margins, tabular
stops, et al., without teacher assistance. The chief roles of the teacher
were to monitor the coﬁpletion of programed subsections by students and to
furnish ample practice at the typewriter.

5. Teaching, when applicable, of more than one procedure for typing a given
task (e.g., both backspace and arithmetic methods of table planmning, both mov-
ing and fixed date lines in business letters).

6. Large amounts of student practice from the longhand materials that pre-
dominate in real-world.typing'activitiés.- ' ' '

In addition, the programed materials incorporated the stepéby-steplseqﬁenc-
ing of events and the individualization of instruction that is nearly impos-
sible to achieve to comparable degree in live (oral) conventional teaching.

Programed students were tested at mid-year on simple business letters and
tables. All trainees, both conventional ahduprogramed, were tested at the:
end of the school year on the same'tasks-'fa 20-word vocabulary test used as
a measure of general ability, a 3-minute straight copy timing on prouse of '

average difficulty, a 150-word letter that included a 3#column table with

gl
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column headings, a 75-word letter including an enumeration, a 150-word sim-
ple business letter, a 4-column table with one 2-line and three l-line col-
umn headings, a 150-word manuscript including one footnote and editorial cor-

. . s . 2
rections, and a 75-word simple prose manuscript witnout special features. 1

The eix

produciion tasks were scored for speed (completion time), for errors
in form or arrangement of materials on the page (form errors), and for un-
corrected typographical errors ("typos"). All production test cOpy was un=-
arranged, and students were required to make their own placement decisions

and to correct mistakes (by eraseyr or Ko-Rec~Type).

Findings, Conclusions, Recommendations

The principal findings are given below, with deatails presented on the
pages of this report given in square brackerrs. Each finding or group of
findings is followed by conc lusions and recuommendations. The objective of
the prégramed instruction (and, indeed, of vocational typing training) makes
"form errors' the principal criterion of proficiency, with speed of work sec-
ondary. Neither mode of instruction, conventional or programed, had any dir-
ect differential bearing on proofreading and correction of misstrokes; ac-
cordingly, uncorrected typographical errors were not expected to be differ-
entially affected by the two contrasted instructional modes.

As a preliminary to the findings on performance, the students in the C.
(conventional) and P (programed) classes did not differ in general ability
(as inferred from vocabulary test scores) and were of below-average general.
mental ability [pp. 43-45]. Accordingly, the results may be attributed to

the instructional modes, uncontaminated by differences in student aptitudes.

Straigut Copy Proficiency. Déspite substantially less practice at ordi-

nary stroking skills in P (programed) classes, meither in Year 1 nor in Year
2 did P and C students differ significantly in straight copy performance, as
measured by gross words per minute and number of errors [pp. 52-53, 59]. 1In
addition, straight copy speed was little correlated (xr = -.23) with produc-
tionv8peed (complétion time); and straight copy accuracy was uncorrelated
with production speed (& = .02). [pp. 79-801

Conclusion 1. The conventional assumption that ordinary copying skills

211t was found, upon readying data for statistical analysis, that there

were no scores on record for first-year C.students for the 150-word simple
business letter. Accordingly, results for Year-1 trainees are based on
O five rather than six production “typing tasks.’ o L :

FREg < Q7.
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make an important contribution to proficiency at vocational typing tasks and
the consequent substantial attention to copying skills throughout training
are seriously in error. Three inferences seem appropriate: (a) Vocational
proficiency depends mostly on decision-making about the placement of mater-
ials on the page; (b) The stroking habits of straight copy typing are not
identical to those of production typing--probably because of differences in
the typist's "set" or perception of the requirenents of the two kinds of
tasks; and (c¢) The characteristic negative acceleration of the acquisition
curves for copying spead and errors suggests that the levels of copying skills
typically found at the earlier stages of training are so modest that any kind
of typing practice (e.g., at realistic vocational tasks) contributes to gains
in ordinary stroking skills.

Recormendation 1. Drastically reduce the conventional focus on ordinary
copying skills of the kind measured in straight copy tests. Such skills con-
tribute little to proficiency at realistic vocational tasks and do not suf-

fer when the bulk of traiuing is devoted to vocational skills.

Production Typing Proficiency. Findings on production proficiency are
given, in turn, for first- and second-year trainees, for both years together,
and for less programed instruction in contrast to more conventional instruc-
tion. [pp. 51-62, 70-73]

a. Among the five Year-1 terminal production tasks, C (conventional) stu-
dents were significantly faster than P (programed) trainees in two instances
(table and letter with table), whereas P students made significantly fewer
form errors in —ach of the five tasks. There were no significant differences
in number of "typos." Summing across all five tasks, C students completed
them in 73 percent of the time required by P trainees (70.6 vs. 96.7 minutes--
7.44 vs. 5.43 words per minute). Form errors by P students were 49.2 percent
of the number made by C trainees (18.22 vs. 37.02). [pp- 51-59]

b. Among six Year-2 production tasks, C studen;s‘were significantly faster
than P trainees in two instances. (table and letter with table), but made sig-
nificantly more form errors in each.of the six tasks. One of the six differ-
ences in 'typos'" was statistically significant, favoring C students. Sum-
ming across tasks, C trainees completed them in 87.5 percent of the time re-
quired by P students (80.70 vs. 90.25 minutes--8. 36 vs.: 7.32 words per min-
ute). Form errors by P students were 55 5 percent of" the mmber made by C
trainees (20.20 vs. 37.09). [pp..ql 59] "=
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c. Sumarizing across both years, of 11 task comparisons, there were four
significant speed differences, favoring C students; whereas P trainees made
significantly fewer form errors in all 11 instances (the largest differences
being found for the table and for the manuscript containing a footnote). At
the cost of a 27 percent reduction in speed among Year-1 trainees and of 12%
percent among Year-2 students, programed instruction reduced plaéement or
form errors by nearly half (38.42 vs. 74.11). [pp. 58-62]

d. First-year programed instruction led to a level of work quality greatly
superior to that achieved after two years of conventional instruction: for
every 20 form errors made by Year -2 C students, Year-1 P trainees made 11
form errors (on the five tasks common to both years). [rp. 58-62]

e. Contresting first-year and second-year performance among C and P stu-
dents, production speed among C students in Year-2 was only .37 wpm abovc
that of first-year students; among programed trainees, the gain was 1.30
wpm. On the other hand, among conventional students form errors in Year 2
were 10.2 percent below those of Year 1; whereas among P students the dif-
ference was .l percent. It is apparent that among Year-2 programed train-
ees their first year of conventional instruction contributed nothing to the
production quality (form errors) that followed programed instruction in
their second year. 1In other words, for quality of work, programed instruc-
tion in Year 1 was as effective as Year-2 programed instruction that had
been preceded by a year of conventional inistruction. [pp. 58-62]

f. Programed students were tested at mid-year (January) under conditions

" that tended to inflate their speed scores (in relation to end-of-year scores)
but that could have no differential effect on errors. ‘Comparison of mid-
year P scores with end-of-year C scores (3 tasks in Year 1, 4 tasks in
Year 2) had results as follows: In Year 1, P students after one semester
of instruction completed 3 tasks in 5 fewer minutes than did C students
after a full year of instruction, and they made greatly fewer form errors
(P =6.92, ¢ = 13.85). 1In Year 2 there were no speed differences between
half-year P students and full-year C trainees, whereas P trainees made
fewer form errors (P = 13.82, C = 17.97). [pp. 70-73]

Conclusion 2. Early introduction of and continual focus on the concepts

and procedures applicable to the placement features of vocational typing
tasks (here, via pfogramed’instruCtion),'acCOmpanied-by’practice in apply-
ing those procedures to realistic tasks, without teacher assistance, is
markedly superior to the conventional practice of deferring vocational

L Y .
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typing tasks until relatively late in training, accompanied by large amount
of teacher (or textbook) assistance in making placement decisions. Indzed,
the former tactic--among low-ability students, at any rate--led to mearly 5
percent improvement in work quality in about half as much training time.

Recommendation 2. Vocational typing training should (a) drastically re-

duce the amount of attention given to ordinary copying skills; (b) introduc
vocational tasks very early in instruction (perhaps by mid-October); (c) gi
students, from the start, explicit instruction in the procedurcs governing
attractive arrangement of typed products, accompanied by ample practice in
applying placement procedures to realistic, unarranged materials (preferab]l
in longhand), withoutAteacher guidance. Strenuously to be avoided is in-

terminable teacher assistance in making placement decisions. These recom-
mended tactics more or less reverse those of conventional instruction. Pa3
ticularly, the 'clerical' training programs common among 10w-ab111ty studer
result in skills that have little marketable value and should ‘be replaced |
ones of genuine vocational value--even if confined to the simpler tasks raf

than covering a wide spectrum of task difficulty.

Role of the Teacher in Programed Instruction. Teachers reported that s

dents found the programed materials difficult and that much live explanatie
and reteaching of the programed placement concepts were required. Indeed,
they estimafed outcomes to be due more to their support of tha program thas
to the program jitself (Program 25%, Live Teaching 75%). However, among nii
end-of-year test comparisons, only one significant difference was found be
tween frequently absent (18.19 days) and infrequently absent (5.56 days) s
dents--in a 72-75 day spring semester. [pp. 48-51]

Conclusion 3. Whatever the contributions to outcomes of live teaching

support for the programed instructioen, they were clearly less than teacher
estimated. The frequent absentee who performs as well as the infrequent a
sentee must have learmed from his programed homework. ‘

Recommendation 3. Programed materials progressivelyvmove from heavily

guided or prompted frames to unguided "test" frames--here, under wholly pa
and-pencil condiiions for placement concepts and processes. TheAapprOPr;a
post-program teacher behavior is. to. supply opportunities forAactual typing
requiring application of placement proccdutes--ggt heavily guided orzl re-
explicatioh of placement procedures prior to typing. Teachers' tendencies

to extrapolate the difficulties of the few to the many is particularly to

&l
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guarded against. (See, also, Recommendation 4, below).

Teacher Judgments of Student Attitudes and Program Features. Concertning

the programed instiuction used as the particular vehicle for implementing
the instructional tactics described in Recommendation 2, above, the subjec~
tive judgments or impressions of teachers and department chairmen were so-
1ijcited via formal questionnaire and informal letter. Findings were [pp.
82-87]:

a. Of every 20 programed trainees, 13 were estimated to have unfavorable
attitudes toward the program, & Were neutral, and 3 were judged to have fa-
vorable attitudes. The average judgment was halfway between unfavorable
and neutral.

b. Judgments of the suitability of the programed instruction for law~
ability trainees paralleled those for student attitudes. Of every 27 P
students, the program was judged to be unsuitable for 14, moderately suit-
able for 4, and highly suitable for 2. The average judgment was two-fifths
of the way between unsuitable and moderately suitable.

¢. Table typing was judged to be the most difficult task, while the teach-
ing of manuscript typing was novel to teachers.

d. The program's placement procedures were felt to be superior to the
ones emploved in earlier conventional instruction with respect to: busi-
ness letter placement, estimation of copy length, lavish use of longhand
materials, manuscript typing, and backspace methods of table placement.

e. Unstructured comments hea. ily stressed the low reading and arithmetic
abilities of their disadvantaged students, the over-full curriculum imposed
by the investigator, the resistance of disadvantaged students to working
under pressure and to homework, and, especially important, the expectation
of such students, built in over Yyears of schooling, of oral instruction
from the teacher rather than of concentrated attention to written instruc-
tional materials that require thought.

f. In general, it was judged that the program would be a highly appro-
priate one for students of ot least average ability.. ,

Conclusion 4. The particular programed materials used here are probably

not optimally designed for .low-ability students without extensive live teach-
ing support (but see the preceding subsection on "Role of the Teacher . . .'").
However, terminal production proficiency following Lne programed instruc-

tion (see above) suggests that the'gPstruction transcended the negative stu-
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dent attitudes and was not unmanageably beyond the modest abilities of stu-
dents, Especially evident, by inference from the findings on proficiency
in relation to student attitudes, is the predominance of acquisition vari-
ables over motivational ones. '"You don't have tc love it to learn it."

Recommendation 4. The comments of teachers and direct observation of

their teaching by the investigator suggest that more effective use of these
(or ary) programed instruction among low-ability students requires modifi-
cation of teacher stereotypes about such students and, among all students
of whatever level of general mental ability, explicit training of teachers
in accommodating their live instruction to the programing of parts of it.
Particularly needed among teachers, especially of low-ability students, is
restraining the tendency to behave as if little learning is possible except
via the agency of their live instruction. The consequence of redundant oral
re-explication of progfamed instruction is to bore the mbre able students
and to reduce the attentivemess of all students to the programed materials.
"Why work on the program if the teacher is going to explain it all anyway?"
A number of ancillary findings, associated with secondary purposes of

the investigation, follow.

Supervised vs. Unsupervised Work at Programed Materials. To test the
predictions of participants that their low~ability students required direct

teacher supervision over their work at the program, for the first two months
of programed instruction (mid-October through mid-December), one class of
each P teacher worked on the program in class, under the supervision and
with the assistance of the teacher; the other class of each P teacher worked
on the program as homework. (Thereafter, homework applied to all students.)
Among six mid-December production test tasks, for only one task were: there
significant differences (favoring Year-2 in-class students). Among Year-1
trainees, two of four speed differences significantly favored in-class stu-
dents, with no form-error differences on any of the four tasks. [pp. 63-69]

Conclusion 5. The initial fear of teachers and chairmen that their low-

ability students would not responsibly work on the program at home or learn
from it without the teacher's assistance was largely unfounded. Study of
programed materials by low-ability students benefits little from teacher su-
pervision and assistance. Besides, programed materials are designed to be
self-instructional and are, by dgfinitidn,iself-paced. In-class use of such

materials on a group basis is:unyieldy 3nd‘unmanageab1e because of variations
4 y .
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in work time--as was instantly reported by teachers.

Recommendation 5. Efficient management of programed instruction and pres-

ervation of its consequential features mandate the assigmment: as homework of
a specified portion of the program, which all students work on at their own
rates. In-class activities following completion of programed homework can
then be uniformlyv and efficiently applied to all students.

Intelligence and Typing Proficiency. Essentially zero relationships weve

found between general mental ability (as inferred from vocabulary test scores)
and straight copy proficiency--in accord with much earlier evidence. Although
correlation coefZficients were depressed by restriction of range in the scores;
for the low-ability students of the present investigation there was only a
slight (and nonsignificant) tendency for intelligence to be correlated with
production typing proficiency among C and P students. However, in eleven

out of twelve instances, relationships were lower for P than for C students--
in agreement with earlier findings that the greater individualization of in-

struction accomplished by programed instruction reduces the dependence of
achievement on aptitude. [pp. 74-76]

Conclusion and Recommendation 6. There is no present evidence that in-

telligence is a useful partial basis for screening low-ability applicants
for vocational typing training. However, the reduced dependence of achieve-
ment on aptitude following prcgramed instruction is all to the good and ar-

gues for the widespread use cf well developed programed-learning materials.

Inter- and Intratask Relationships. As mentioned earlier, straight copy
proficiency is little related to production proficiency [pp. 77-78]. 1Ir ad-
dition, production speed was found to be uncorrelated with production fo.m
errors (x = .05) or with uncorrected typographical errors Qg = ,04) [pp. 79-
80]. Correlations among production tasks (letterS,-table, manuscripts)
ranged from low to moderate (-.11l to .62), the higher ones being found for
tasks that share internal features and therefore placement processes. The
range of intertask r's (for form errors) was greatly narrower for P than
for C trainees. "~ [pp. 80-81] o '

Conclusion and Recommendation 7. (See Conclusion and Recommendation 1,
pp. 89-90.)

Conclusion and Recommendation 8. The essential independence cf produc-

tion speed and quality suggest that the two aspects of performance be given
- e -
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separate instructional attention and, depending on the reliability of speed

and error measures, be separately scored.

Conclusion and Recommendation 9. To the extent that various production

tasks (business letters, tables, manuscripts) share internal features and,
in consequence, the procedures applicable to attractive placement on the
page, economies in training time and higher proficiency may be expected to
result from deliberate '"teaching for transfer''--intentional pointing to
task communalities and placement processes--in contrast to treating each
task as unique. In the sense of greatly more consistent predictability of
task performance levels among programed than among conventional students in
the present iavestigation, transfer effects, aimed at by the programed in-

struction, were better achieved than by conventional instruction.

Bringing the findings of the present investigation to bear on the origi-
nal problem of the widespread complaints of empioyers about the undersurply
of typists sufficiently skilled at vocational typing tasks, the evidence
seems compelling that near-revers:l in conventional instructional practices
may be expected to ameliorate employers' complaints. Drastic reduction in
emphasis on ordinary stroking skills, early introduction of vocational typ-
ing tasks, explicit instruction in how to make placement decisions, and
ample practice in applying those decisions, without teacher guidance, to
realistic materials (unarranged longhand) are clearly indicated. In the
present instance, fhe foregoing tactics were implemented via prrcramed (self-
instructional) materials dealing with placement processes. Their excellent
success under diszdvantageous conditions (low-ability students and teachers
inexperienced with programed instructiom, plus long-established expectations
by both of teaching and learping via live, oral instruction) points to the
usefulness of programed instruction for the objectives given above and pro-
mises even greater success among students of at least average abilities, es-
pecially upon appropriate retraining of teachers for their modified roles
in support of programed instruction. Even among low-ability students, "cler-
ical" curricula confined to typing skills of 1ittle marketable value can be

replaced by typing skills desired by employers.
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How to Use These Instructional Materials

These materials are an example of what is called Programed Instruction. They

are designed so that you can learn from them without the aid of a teacher and are
different from ordinary textbooks.

The materials are ''programed' in a series of small steps called frames. Each
frame gives a bit of information. You show that you have undergtood the informa-
tion by filling in one or more missing words in the frame. 1In that way, you will
be paying close attention and will be taking an active role in your learning.
After you have filled in the blanks, check your answers against the model answers
given alongside the next frame.

A program is not a test. The frames are designed to teach you, not to trick
you. You fill in blanks only to see whether you have learned the information

given in the frames.

Three features of programed instruction give these materials a simple appear-
ance:

1. The step-by-step presentation of subject matter

2. Your activity in filling in the blanks

3. The immediate checking of your ansvers against model answers
But it is just these three features that insure that you will learn, PROVIDED you
give full attention and complete concentration to each frame. If you skim through
the program in a casual way, you will not learn much.

This is what you do:

1. Read each frame carefully and fill in the blanks. Sometimes a frame will
have one blank, sometimes several.

2. After you have filled in all the blanks in a frame, check your answers against
the model answers shown at the left of the next frame.

a. Your answers will usually be correct IF you have read the frame with close
attention and IF you remember what you learned in earlier frames. If they are
correct, go on to the next frame.

b. If your answers‘are wrong, read the frame again or refer back to the ear-
lier frame that contains the necessary information. Try to understand why your
answers are wrong and why the model answers are the correct ones. In that way
you will probably avoid making the same kind of mistake again. Do not erase any
wrong answers you may make; instead, draw a light line through your wrong answer
and fill in the correct answer above (or below or alongside) your original wrong

answer. When you have made the correction, go on to the next frame.
)

- 5109
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3. Continue in this manner throughout the program:

Read attentively
Answer by filling in blanks
Check your answers against the model answers
Reconsider your answers if thecy were incorrect; lightly line out any wrong
answer and fill in the correct one '
Continue with the next frame

Since a program is not a test, you have nothing to gain--and much te lose--if yecu
1ook at the model answers in advance. Cover the model answers with a card; uncover
and examine them only after you have written in your answers.

In this program each frame has one or more blanks to be filled in. Some examples

of the types of fili-ins are given below. HNotice that the model answer is given

alongside (at the left) of the next frame. What You Do
. Write Tuesda
1. The day after Monday is . in tﬁE’Bizﬁﬁ
Tuesda} 2. The first president of the U.S. was . |Wwrite the letter
{al/b/c/d) of the correct
a. Thomas Jefiarson answer in the
b. Abraham Lincoln - blank--write ¢
c. George Washington (for George
d. Woodrow Wilson Washington)
3. A week has days. Write 7 in the
c (how many?) blank
4. The number of states in the Union is 1 Select the right
7 (48/49/50) answer from the
choices given
in parentheses
and write it in
the blank--
write 50
50 -

The four most important points are these:

1. Don't just read the frames; read with close attention.

2. Remember what you learn in each frame so that you can use the information in
Tater frames. : ’

3. Before you fill in a blank, make sure you understand the guestion.

4. If an answer does not occur to you immediatel don't give up too quicki
‘ y> . _BiV

THINK about it and try hard to supply an&answér'before you look at the model
answer.

L 4 .
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"Teacher's Questionnaire

Name

1. List below the assigned (by LJW) subsections of the program_ that time did

2.

3.

5

6.

not permit your students to complete. [E.g., 99, 14(28-49)]

List below the subsections of the program completed by students, but for
which time did not permit providing at least 2 class days of pertinent ap-
plication practice (i.e., actual typing of materials based on the program),.

As best you can, estimate the percentage of students who had each of the
attitudes toward the program given below, (The sum should be 100%.)

Unfavorable Neutral Favorable

In your judgment, for what proportion of your students was the programs:
Highly suitable Moderately suitable Unsuitable
List below the particular subsections of the program that you consider to

have been most difficult for the students, Start with the most difficult
subsection and 1ist up to 6 subsections in descending order of difficulty,

Listed below are several possible sources of poor results of program use,
Add as many more as you think are applicable, Then, to the right of each
indicate (by SD, D, NS, A, SA) whether you "strongly disagree,' ''disagree,'
are ''mot sure'', "agree," or ''strongly agree'' with each statement,

a. These students, on the average, do not and will not do homework=e
especially for a subject like typewriting.

be The reading level of these students is, on the average, so low

that they are unlikely to learn much from any material that re=-
quires reading.

c. These students, in general, probably could have learn@3:$rom
the typing program if it had been written more simply.

d. Weakness in arithmetic is a prominent reason for students'
difficulties with certain portions of the program.

e. The typical student has a negative attitude toward school in
general, .

Te

J
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Teacher's Questionnaire

7. During the Spring 1970 semester, what percentage of class time was spent on .
activities directly related to the program and what percentage to ordinary {
stroking skills (e.g., daily warmup, speed and accuracy praciice on ordinary
prose materials, straight copy practice and tes% timings, number and symbol i
practice, etc.)? [The total should be 100%.] )

Related to the program Related to stroking skill

8. Refer to your collection of supplementary practice materials {including those §
supplied by LJW) and to your lesson plans and record the number of items of
each kind (as listed below) actually typed by students during the Spring 1970

semester, .
ae Ordinary business letters from d. Tables in which intercolumn ;
longhand copy, not accompanied space was up to the student, g

by a word count {(ones in which
the student had to make his own
estimate of length). :

ee..Manuscripts containing at
least 1 footnote,

rmpmt—

fo. Connected longhand matter
b. Business letters containing a for which the student had

table, to estimate length as a ba- ]

sis for selecting margins i

c. Tables containing at least 1 : leading to a typed product ;

column heading of more than 1 centered both vertically !
1ine, ' ' and horizontally,

9. On how many occasions during the Spring 1970 semester did you collect, exam=-
ine, score, and return to students their work on letters, tables, and mss,?
" [Count all such work done on any one day as onz accasione]

10, List below the particular placement features taught in the program that you

feel are superior to those you had used formerly (e.ge., vertical placement
of business letters).

ae : Others

b.

wd R

Ce

d,

11, What topics and procedures centained in the program were not in.your curricu-
lum in earlier years (e.g., fixed date iine in letters, backspace method of
centering tables, side-kound mss., footnotes, etc.)?

ae ~ be
Co ‘ | de
‘e.” Te
Je - he

krr "
e 0719
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Tcacher's Questionnaire

12.

13,

14,

15.

le.

To what extent in your future teaching do you expect to teach topics and place=
ment procedures cointained in the program that you had not employed in your
preprogram teaching years? [Check one of the blanks below.]

To a considerable extent s To some extent ;3 Not much

what proportion of student proficiency would you estimate is due to the pro-
gram and what proportion to your live teaching. [The total should sum to 100%.]

Program Live teaching

To the best of your knowledge, what proportion of your students feel that, in
future years, typewriting wiil be a primary skill for them, either vocatione

ally - personally? A subsidiary or secondary skill? Of no use to them?
Primary use Secondary use Little or no use

Rate yourself as a typewriting teacher in relation to your colleagues. [Check
one and note the percentage of all typewriting teachers in =sach category.]

Excellent s Very good ___, Average ___, Fair ___, Poor _

10% 20% Lo% 20% 10%
If there are aspects of the program work not covered above that you feel are
pertinent or if you wish to comment or expand on any of your earlier ansvers,
please do so below in your own words. For example, what are your recommenda-
tions for program use? What sorts of program revisions are desirable? For
what sorts of students might a revised program be applicable?

v
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Student Test Instructions
1. A business letter should look like this:

SHOTT —Longer The longer the letter, the narrower the side
margins and the closer to the top of the
page it should start.

Type each letter in accordance with the con-
ventions that lead to an attractive appear-
ance, usirg any acceptable letter style.

Not 1like this Or like this
“//) ;2 Be sure that each of your business letters

has all the information required (for example,

: a date).

If a letter contains a table, crhe table should

be centered horizontally; that is, the right
L_______J margin should be the same as the left margin.
Note the instructions in paragraph 3, below,
for the way iu which column headings must be
typed.

2. Specific instructions for the rough draft copy are given at the top of each
manuscript. If a manuscript contains a footnote, it should be typed at the
bottom of the page, leaving a l-inch bottom margin. The divider line should
be 20 underscoring strokes. I{ the instructions state that the manuscript
is to be centered both vertically and horizontally, you will have to estimate
in advance how much space will be needed for the rough draft copy after all
corrections are made--and place it on the page accordingly.

3. Type each table in accordance with the conventions that lead to attractive
appearance, but follow the test copy exactly in determining the number of
lines to use. Do not use column headings unless they are shown in the copy.
Tables iust be EXACTLY centered, both vertically and horizontally. Look at
the table below for some other requirements. This is an example only!

abcde abced
abcdefghij abc abcdef
g Notice that the space
; abced bedefghi, bc between columns is the
‘ abe 1 bede 2 bedefghi jk1 same; that is, distance
ab ab bcde 1 equals distance 2.
abed abcdefg bedefg

Notice, also, that each column heading is centered over its columm, and each
line of the column heading is centered in relation to the other line, as well
as over the column. Type all tables across the 8%" width of the paper.

4, In all work, erase and correct all errors, on both originals and carbons.

DO NCT MAKE ANY MARKS ON THE TEST COPY. DO EACH TASK IN THE ORDER IN WHICH IT
APPEARS I THE TEST BOOKLET. HAND IN EACH TASK AS SOON AS YOU COMPLETE IT.
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MYamusoript #§ Instructions: Begin i inechas from the _op, using a a 1% ineoh
laft side margin, and & 1:lnehr.‘lght side margin,
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s Center this oopy both vertically and horisontally.
You will have to estimate in sdvance how much
spnooyouwanmod.uﬂp]‘nitonmpcgo
accordingly.

CREDIT POhicY
foul Bloke ¥dona wras fourdid o s
prirsiple of sgiving rainams tpualily and sirwics for
Booie & thio io tensed for facping docrn #he cos
o colbdirma, Thoufrn, ce bave cask Leakivge il ’
/wﬂmwquZmag,wd%/aézdydzwgﬁaéauw&i‘
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Type the letter below in any acceptable style; its message
contains about 45 words. Use your initials as typist and
the current date.

%@w &

Wﬂ““m’ ndds 01608
A)AM/ %A .

,wmtmwwm #W /96 3,

"QW?""" Wwwdafm

Lowreer,
et o i LA, pi‘”ﬂfwdww

Liewaly,

S Hant
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Center the table below horizontally and vertically
on a full sheet. Use 8 spaces between columns.

P
?_v.»!‘t

Y122
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Center the table below horizontally and ver rtically on a

full sheet. Use 5 spaces between columns.
Tetide Formmarts and Odd 4@4@- b asarca

M&ML B&w Wik Ota ,
7 W

/

1

bwtub
/( M WAty ﬁﬁf@

o—m

/fm WA;& W 6 yardas
M ,DM &::tv
Bacaddotd — Pole Blue 4 ot

P o

' 123
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Center the table below horizontally anc vertically on a full

sheet. Use 11 spaces between columns.
(2
. ' . :
Abysoroide College Socritarisl Departrsit faogans

106 I osthamd Botoos

o

[ 10 W 6074
22| '9720/,&7/ , /&dé

403 ﬁwamzfn?/ Lee

goy , |
- V124
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Center the table below horizomtally and vertically on a
full sheet. Use 5 spaces between columns.

24 ﬁtmf..w Howr Hitplonsa Plrrle- Thid
29 Vinent  Aour Thoins W&A Ao
S Konrigon  Hour We Taoud on, Wittt Aocond
18 Bottaby Lets Bk fon Frans  Fourth
37 Kiotinbug Advetivo in Ast Tt
24 Clonsy Fhor Clothigsss e T4l
b Casow  Tawde it il T

e
SRS % 199
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Type the lettzr below, arranging it attracti\ 2ly on the page in
any acceptable style. Its body contains about 45 words. TUse
your initials as the typist of the letter and the curreat date.

An/t, JT :;;LD1AT—

Box 4
'Twr‘oa, NY 180

Dear Ma. /huuf':

wwaw v nauntly {20 s ot
/‘Luumw W’{'faﬁf“"“"‘( “"’”"“"'“7 nwv/lw'ﬂe

a
™
@
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Type the letter below, arranging it attractively on the page in any accept-
able style. Use your initials as the typist and the current date. The
body of the letter has about 115 words.

M. Tz Adewns
v ?M— Drive

Bwtov‘-, Mare. 02137

Thaok oan, LT Jf Decenton !
e ganding m*;&,;w fiakine Do
glodt Lo particpall cm He Frsfra—
Sihee MM*&:W&W A—l“‘—“'f
%Mﬂ /5 aminsite . T ,,j%ﬁ : . ’M
tudenie poms Of Hiis e owuprlioval
fhe flivge pobosle can o fo Kelh meel
Autee nusde. 5 Yt trex of sffpce OCepaTne The

sapesatly forge, Hercfart, T flow o make
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Center the table below horizontally and vertically omn
a half-sheet of paper. Use 8 spaces between columns.

NEIA) gooks. |
Clristmas Lishong

maw Coadon.  Pobiude OBriew 4695

Neanen _
Ibw;('af Sa&m Cladunde Hawaew

'Tu.ﬂ E.ea;l.q 'rr"f’ Teaune Rejauniov

L o V-yu8
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Center the table below horizentally and vertically on a
full sheet of paper. Use 5 spaces between columns.

Oracc EmiloYMENT o0 PoRT UNITIES
Loeele % ])zu»ﬁm 4

IR I
©.llng (lrkc #lO.( Makowy Agpncn {70- 4 .

M‘ﬂ 790~ /3o
B"‘MP‘* o i\hﬁ‘:g 6?3“?"‘5 3¢49- 3€00

?:‘\L:Zui\ :\‘: Coneen Gids hgpweq e nes
e

Rews‘r 1 4 R"f!& A&“ﬁ “1

4. bree. 240353

Sleuoguaples (0 Goldsm Co.  br1- 116

rpa’,,d”' 15 Elogd thowa 8

oo o S (sffj: ' ' .1:25’
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Center the table below horizontally and vertically on a
half-sheet of paper, using proper vertical spacing within
the table. Leave 8 spaces between columns.

PECeNT BoN) oFFERINES
Heary ’J}mu«ﬁa, |
Copany Z" 1ed Mmﬁ
Ah««»’f—wﬁd (D“;w a.1% 1460
Behlehew, dteel g6 % (186

Guce, Dhe. 2.5 % 14€€
loiloun Bslios, 86 % 197F

. 130
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Center the table below horizontally and vertically on a
full sheet of paper, using propex vertical spacing within
the table. Leave 5 spaces between columns.

EVEN)ING SEssStoN COULSES
Hm"&n Couaa,z

Coglle il Muericon \ Poslry 3’;\ -
fa‘{a» 510l

vl s * 131
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Error Scoring Manual

The scoring manual applies to the scoring of the office~typing

tasks for uncorrected typographical errors and form errors.

Uncorrected aphical Errors

‘The following are to be considered as errors. No one word can

have more than 1 error.

Spacing: two spaces between words
extra space within word

one space after a period or colon, except in enumera-
tions ,

two spaces after a comma or semi-colon
omission of space between words

Mig-strokes: incorrect letter
transposed letters or words (count as one error

only)
strike-over (count as one error per word)
capital letters not on line
letter not vislble

Other: word or phrase repeated (count as 1 error)
- word or phrase omitted (if omitted in succession, count

the entire omission as 1 error. But if ommissions

are separated, count sach such omission as a separate
error)

incorrect word division
Form Errors
Form errors differ from one class of task to'another. Reference
. should thus be made to the particular class of task being scored. If
a form error 1ls consistently made throughoﬁt a task, 1t 1s counted
the first time only, except where otherwise indicated. In addition,
each error is to be couﬁtgd without feéard to the relationshlp of one

Ll

132



error to another. For example, if a student does not center a column

heading over a column, and this makes for an unequal number of spaces

between columns, two errors, ratier than one, would be counted.

Scoring for Iables

Table Headings

Title omitted

More or less than 2 blank lines
following table heading or
less than 1 blank line if
table rows are single spaced

Teble heading not centered hori-
zontally (Allow a difference
of 2 spaces)

Table heading underscored

Columnsr Arrangement

Columns and/or rows out of order
(l.error for each inversion)

Column not blocked at the lelt

Space between columns not the
saime

Less than 4 spaces between col-
umns (except on Table #6,
Pica, 3 spaces 1s permissible)
or more than 20 spaces. (1
error for total table unless

- the constant column (i.e., the
one used most often) is 4 or
more spaces, in which case the
errc: is counted each time it
occurs) :

E’gi ' e ’

Column Headings

More or less than 1 blank line
following column headingse

Column headings not exactly cen-
tered over column (if odd space,
can be on sither side) (count
each time)

2-line heading with underscore not
extending the width of the
longest heading line and not
typed on the botitom line

Coluan heading in solid caps

Column headings not underscored
(count each time)

Column headings omitted (count
each heading)

Vertizal and Horizontal Spacing

Top margin exceeds bottom margin
by more than 1 line

One side margin exceeds othar side
margin by more than 2 spaces

Left and right margins of less
than 6 spaces, except for
Table #6 if Pica type is used
(count as ouly 1 error)
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Braced Headings Miscellaneous

Not cerntered exasctly over the two Table typed on onion skin rather
columns (i.e., not the same ’ than on bond paper
number of spaces to right and

left of headings braced) Hole in paper from erasing

{Optional} : Short table single spaced; singls
' or doubls spacing op.ion on
Braced heading van be directly cthers
orer coiumn headings or can be
separated by one blank line Spacing of more than double in

: short tables
Underscore of braced heading can ‘

be only under the braced head- . °~ Carbon copy typed
ing or can extend over the col=
umns that are braced ' Omitted line

Other column headings should be on Unnecessary part .

the same line as the headings
that are braced, or they should
be centered between the braced
heading and the headings braced

Options

Table headings may be in either
upper or lower case

Tables may be either on’ whole
sheets or half sheets, but
must be centered

If 'a wrong word is used, count as
a %ypographical error

.
Scoring for Letters

0.}

Paper Usage

Original typed on onionskin rath- Carbon copy

typed on back of orig-
er than on bond paper inal _

Carbon copy not typed Carbon copy typed on bond paper

Hole in paper from erasing

iy

" g:’. :E;
: SO
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Vertical and Horizontai Spacing

Top margin should equal bottom
margin (Allow a difference of
up to & lines)

Lettar not wguarely placed on the
page, i.@., crooked

Initials following Enclosure no-
tation

Writing line width should be:

Pica  Elite
Short letter  40-50 50-60
Long letter 50-60 60-70

Right margin should be equal to
left or narrower, but not by
more than 1/2 inch

Enumerations

Enumerations may be blocked under
wording or at left margin

Enumerations not separated from

paragraphs by a blank line

Table Within Letter

Table must follow ruies for scor-
ing tables

vable not cenbvered WITHIN the
letter

Unequal space above and below a
table

Miscellaneous

Omitted line .
(one error per_line) -

b4

B
&2
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Internal Spacing

Letter not single spaced, except
for s short letter, which mus%t
then use indented paragraphs

Less tren 3 blank lines between
date and irside address

More or less than 1 blank line be-

tween inside address and salu-
tation

More or less than 1 blank line be-
tween salutation and body

More or less than 1 blank line be-—
tween paragraphs

More or less than 1 blank line be-

tween body and complimentary
close

. Less than 3 lines or more than 6

blank lines between complimen-—
tary close and typed signature

Plank line between typed signature
and title

More or less than 2-3 spaces he-
fore ZIP Code

Initials above signature line or
more than 4 lines below

l.etter Parts

Complimentary closing omitted
Signeture iine omitted
Initials omitted

Date omitted
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Options

Date may be cen“sred, start at
center, start at left margin,
or end at right margin, depend-
ing on letter style used. Any
other options are incorrect.

Enumerations may have 1 or 2
spaces following the number,
but spacing must be consistent

Complimentary close and signature
line should start at center or
left margin, depending on let-
ter style used. (one error
each)

Enumsratioh& nay be indented

Scoring for Manuscripta

Ticle
Title omitted

Mora or less than 2 blank llnes
following title

Title not centered horizontally .
(Allow a difference of 2
spaces)

Titls underscored

Titles typed in upper case where
copy 1s lower case, or titles
typed in lower case where copy
is upper case ; .

Internal Spacing

Manuscript single spaced or more
than double spaced .

More than ¢ couble space between
paragrapis '

Paragraphs not indented a wiiform’
number of spaces (5, 7, or 10)

Less than or more than 2 blank

lines between paragraph end and
next side heading -

. Yertical and Horizontal Spacing

CENTERING: Must follow instruc~—
tion at top of copy

If centering indicated

Top margin # bottom margin (Allow
1-line difference)

Left and right margins less than 6
spaces each

Left margin 7 right margin (Allow
2-space difference)

If specific instructions given

Top margin less than or greater
than 8-9 lines deep

Left margin not: 14~16 (Pica)

17-19 (Eli*e)

Right margin not: 9-11 (Pica)

11-13 (Elite)

(Determine right margin by the

~ -point at which the majority of

" full lines end, i.e., line of
best. fit.)
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Vertical and Horizontal Spacin
ZContinuedi
If specific instructions given
<Continued5

One line that is short of line of
best fit or extends beyond lins
of best fit by more than 6
spaces

Footnotes
Period after footnote notation

Footnote sign in body not raised
4 line

Footnote sign in body with space
separating it from the preced-’
ing word

Divider line omitted
Divider line not straight

Divider line lese than 10 or more
than 25 strokes long

More or less than 1 blank line
after divider iine

If footnotes used, bottom margin
less chan or greater than 1"-
13" (i.e., 6-9 lines)

1 Footnote omitted 6 errors

2 Footnotes omitted 10 errors

1 of 2 Footnotes omitted 4 errors

(Above error count based on number

‘of potential errors if footnote(s)
typed.) '
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Mi.scellaneous

Draft typed on onionskln rather
than on bond paper

Carbon copy typed

Hole in paper from erazsing
Manuscript must be on full saeet
Umnecessary parts typed

Omitted line (cne error per iine)

Indicated correction not made

Options

If initials are used in the copy,
eitmer alternative (i.e., space
or no space between initials)
is acceptable.
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