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FORWARD

Education amendments in 1976 {P.L. 94-482) provide for
Si . A assistance to 4 wide variety of students with "special
needs.’ The special needs of these sutdents are derived from
conditions of the students which are believed to inhibit success
in vocational programs. Both handicapped and disadvantaged
individuals are to be served by the Tegislative provisions:

Academically disadvantaged students are those individuals
Who, Bzoause of math, reading, or communication deficiences,
may not be able to succeed in vocational programs. Législation
has provided for research and developmé-t projects to address the
needs of these individuals. THe projects in progress have been

This instructional guide was developed for the purpose of
assisting Data Processing teachers in their work with students
who are considered disadvantaged because of reading deficiency:
The Pennsylvania State University. The guide is intended to be
presented at workshops in 1980 funded by the Pennsylvania Depart-
ment of Education.

"Data Processing Reading Strategies" have been developed
according to certain distinct characteristics of reading require-

ments in vocational education:



(1) Reading is a vocaticnal skill; one that requires
reading abilities that differ from those associated
Wwith general literacy.

(2) There is a differenca between curricular literature
(téxtbédks and other literature which must be read
in the context of student status) and occupational
Titerature (manufacturers instructicns, codes,
specifications; safety warnings, etc.).

(3) Occupational reading skills are appropriately

addressed in the vocational curriculum.

(4) There are strategies available to vocational teachers

which nced 1ittle or no reading specialization.

(5) Available Strategies reflect the unique qualities of

vocational reading, address general vocational
reading skill requirements; and are useful for
helping students disadvantaged because of reading
deficiencies.

This guide is NOT intended to be envisioned as the final word
in reading strategies: It contains examples of several strategies
believed to be useful for the vocational instructor seeking
hiethods that aré specifically relatéd to data processing
education. The instructors are responsible for taking these
examples and applying them to their occupational specialties. Not

all of the methods will work for all data processing teachers or their




respective students. TU_ w8ihous verd désighéd to be adapted;
Mot rigidly adhsied 0.

Companion R & 0 project, au Penn State will provide useful
complementary aids. An Employability Skills Curriculum Guide
(Wircenski, McPherson, Feng, 1980) will soon be available. That
guide addresses socialization, financial wanagewent, values clar-
ification, job procurement, and communication skills. Four
other occupational specialties (Carpentry, Cosmetology, Medical
Assisting, and Radio and Television) will be the bases for
reading strategy guides (Thornton, 1980). These guides will
focus iore specifically on other occupational areas ut:lizing
a format similar to the Data Processing guide.

Field testing during 1980-81 school year is expectad to
result in additional refinements of the several reading strategies:

Crriticisii and recommendations are invited by all who receive these
materials. Correspondence should be addressed to

Director

Reading Intervention Strategies Project

113 Rackley Building

The Pennsylvania State Unviersity

University Park, PA 16802

L. Jay Thornton
Project Director

1980
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SECTION 1
READABILITY
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In order to plan for intervening in situations of reading
deficiency, several pieces of information are required. First,
it must be known how urgent the ability to read really is, in the
context of both curriculum and occupatiorial requirements. THis
may not be important. Educators clearly recoghiié that reading
ability is crucial if learning is to occur. What this first
question addresses is an examination of objectives and their
conmponent tasks to ascertain how much reading is required to

Althougn there has been o research to date to distinguish
between curricular and occupational reading requirements (Reference
Note') it is not difficult to visualize differences between text-
book reading and; for example. manifacturers maintsnancs manuals.

When Arnold, Hill, and Nichols in Modern Data Processing (1978)

advised the console opérator to generally follow the procedures as

set out in the operating instructions sheet, it was intended that

the student of data processing read this literature. That directive
ideritifies two kinds of reading: that which is required to read

the textbook (curricular) and that required to read the manufacturer's
instructions (occupational). Previous research {De. W: Smith, 1974:
Thornton, 1977; Thornton, 1980) suggests that there could be
significant differences in the readability level of sections of
textbooks dealing with specific tasks and the readability level

of Titerature pertaining to the performance of those tasks.




It is a fact that reading literature peculiar to an occupational
specialty at least inplies that soiie form of reading is a vocational

5ki11. ThuS, the second bit of information must be ecollected: It

must be known {or decided) if the teacher; the schooi; and the
school district intend to address reading within the vocational
curriculum or as prerequisite skill. If reading is to be dedlt
with in the vocational curriculum, then all students must receive
some form of vocational reading instruction. If, however, reading
skill is envisioned to be prerequisite then the thrust of reading
in vocational settings would be toward dealing with ceficiencies.
The strategies, in the latter situation, would be individualized
and delivered on a case by case basis.

The previous two pieces of procedural information are fairly
geherai; the third and fourth are specific: The third deals with
how difficult literature in a specific occupational curriculum is
to read. Whar is the readability level? The fourth deals with how
able students are in terms of reading ability. Can students read
literature necessary to succeed in a vocational program? We shall

deal with these issues separately:

Readability Procedures

Readability procedures are devices to estimate the grade
reading level (GRL) of selected pieces of literature. In other
words, a readability analysis determines the approximate GRL a
person must possess in order to read the literature analyzed. Note
the underlining of estimate and approximate. It must be cauticned

4 18



research; they are not the sole determinants of readability.
Muncrief (1975) discussed a variety of other considerations that
are involved in readability dssessments. For our purposes of
matching literature assessient to student ability an index of
readability is a useful measure.

There is a secord caution nceded about readability procedures.

Preliminary results of current research (Reference Not92) brings
up serious questions about trying to find an average readability
level of occupational Titérature. For example; what does it mean
that the average {the word "mean" is normally substituted for the
qrade? Because the word average or mean is used, it can be assunied
that some of the literature is higher than ninth and some of it
lower. What the average does not tell us is the range of reada-
bility levels and the concentration (mode at any level) of
readability level.

In order to make sense out of that argument, a little must
be known of how readability assessients are done. When analyzing
a textbook (or any other lengthy piece of literature) random
samples are selected. These samples are analyzed and an average
of all of their readability levels is calculated. That average is
the mean readability level of the literature. We will get more

explicit about how this is doné in the next section.
To point out the problem with using the mean (average) some

hypethetical samples have been graphed below. The graphs show the

g 19



curve which would result if the frequencies of grade level of
saniples were plotted on the graph. The vertical axis of the

graphs represents the frequency that samples were found to be
at a particular grade level. The horizontal axis represents

the specific grade levels. (See Figure 1)

A11 of the preceding graphs are of books at the ninth grade
readability level: But they all differ in the concentration
(mode) of levels. The point here is simply that the mean or
average can be a deceptive statistic. The analysis can still
be useful, providing the results include the range and distri-
bution of readability scores sampled.

Two readability procedures will be discussed: (1) Fry

procedure (See Figure 2); and (2) Flesh procedure (See Fiqure 3).
A form for calculating has been included to simplify the

Flesh Formula calculations. (See Figure 4)
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Figure 2 {Continued)

Directions: Use a strafified raiidgi brocadure, at Teast five percent for books, more

for shorter materials. For axample: I 3 book is 350 pages long, five
percent equals 17,5, 35 2 17.5 equals 20, Seiect a starting number, for
example: 6. The fipst sample page is 6; then 26 then 46; then 66; etc.
[f one of the pages has no text proceed one page at a time forward until
page is found from which a sample can be taken.

From each of these pages saiect 100 word passages (alternate positions on
Page from which taken, For example: beginning, fiiddle, ending): Plot the
dverage aumber of sy114h1es and average numbEr of sentences per 100 words of
the above graph.
This will give you the average readability of the bagk.
syllables sentences

First 100 Words 124 6.6
Second 100 Words 141 5.5
Third 100 Words 158 6.3

Arerage 141 6. 3

Then plot the syllables and sentences for each sample, This will illustrate
the range of readability for tne lterature being analyzes.

[For further infomatio aig vaiidity data, see April, 1968 dournal of
Reading and March, 1959 Reading Teacher. )

B e S
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Figqure 3: FLESH REAGABILITY FORMULA PROCEDURE

: There is one readability procedure that is easily
used with the assistance of a simple calculator. The
Ruc-1rh Flesh (1949) Readability Formula involves a count
of the syllables in the sample and words per sentence in
conjunction with a mathematical formula. The result is &
'Reading Ease Score" which translates into grade reading
level.

I. 1. Count the words in the sample (100 words or more,
i available). .
Count the number of sentences:
Divide the total number of words by the total
number of sentences.
1. Multiply that total (average number of words

in a Sentence) by 1.015.

Co N,

Count the syllables in the sample.
Multiply the number of syllables by 160.
Divide that total by the number of words in

the sample.
4. Multiply rhat totdl by .846.

I1.

[SUR

[TI. Add I and II.

[V. Subtract [II from 206.835. N ]
That is the reading ease score. It translates
accordingly:
R:E:Score  Grade R.E.Score  Grade

115-120 1 80- 89 6
110-114 ; 70- 79 7
60- 69 8.5
50- 59 11
30- 49 14.5
0- 29 College
Grad.

105-109
100-104
a0- 99

(G200 S H ST AN

Flesh. Rudoiph. The Art of Readable Writing. New Vork:

Harper and Brothers, 1949,

& o
|




Figure 4: Flesh Readability Procedure Form
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Figure 4 (Continued)

Minus (x +y) R.E. Score

o I B
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The textbook sample in Figure 5 demonstrates the rules:
Instructions for Calculations

WORD COUNT - fry: Count all words up to 100 words (inay
and in partial sentence. Flesh: Count all words up to approxi-
mately 108 {end on full sentence):
Numbers - such as 30, 1951, 27-A, L78G are all
counted as one word.
Hypherated words - one word.
Abbreviations = one word.
Acronyms - such as PVA; NSU; USA; AVA are each
counted as one word:
SENTENCES - Fry: Count the sentences and determine the tenth
of a sentence when ending in a partial sentence. Flesh: Count
a1l senténces.

Parenthetical expression - (enclesed in brackets) is

one sentence even if contained in another
sentence.

Semi-colon or colon - If there is a semi-colon or
colon in what we usually consider a :
sentence, that is considered to be another
sentence. The easiest way to handle that

sentence - count for each colon or semi-

colon in the sentence.

RECORDING - Fry: Write down the number of sentences per 100
words. In the examplé the 100th word is “requires." There are 5
full sentences; plus the partial sentence ending in "requires."
There are 7 words up to and including "requires" and 21 words in

the sentence. Divide 7 by 21 (7 = 21). That result is approximately

HS
~Z
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8 b) 8B

a4
OF THE OBJECT

a7
J 2/
SUBROUTINES,
94 95 ,
A CLOSED

- 101
PROGRAMMING O

T

SaMpLE WiTH Worp CounT OVER WORDS
3y 5 6 7

1S A STANDARD SEQUENCE OF

. 10 11 12 13
DESIGNED TO DIRECT THE COMPUTER TO

1819 20
PECIFIED OPERATION. UORIGINALLY,

23 24 2526 27
OUTINES RECORDED IN A COMPUTER

3 % 33 3w 35 3 37
NCEUDED IN THE SOURCE PROGRAM AT THE
40 41 42 43 4y 45 4p
AND ASSEMBLED ALONG WITH THE REST OF

49 50 51 52 53 54

-9

28
INPUT

IN OTHER WORDS, THE SUBROUTINES HAD
58 59 60 61 62 63 64
B AT EAEH POINT THAT THEY WERE NEEDED

68 69 70 71 72 7374 75
AS SHOWN IN FIGURE 13-1., AS A RESULT

78 79 80 81 82 83
LUDED IN THE MAIN OPERATIONAL SEQUENCE

87 8 8 90 91 92
PROGRAM:  [HESE ARE KNOWN AS OPEN

9% 97 98 99 100
SUBROUT INE IS ONE THAT REQUIRES

102 103 104 105 106 107 108
NLY ONCE SINCE IT MAY BE ENTERED
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FIGURE 5 (CONTINUED)
109 110 111 112 113 114
I

FROM SEVERAL POINTS A PROGRAM: AS

=

Z MNo

-

[}
T
-
=
m
g
=
w
o
M

AVOIDING REPETITION OF THE SAME SEQUENCE OF
INSTRUCTIONS IN DIFFERENT PLACES IN THE MAIN
ROUTINE; CONTROL MAY BE TRANSFERRED TO A CLOSED
SUBROUTINE FROM MORE THAN ONE PLACE IN THE MAIN

ROUTINE:

(ArNotn, HiLL, NicHoLs, 1978, pp. 253-4)
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.33 and rounds to UL 3. fhéké?dko, for the Frv sentence count
there are 5.3 sentences per 100 words: Flesh: Count to the end
of the sentence in which the 100th word occurs. Therefore, there
are 114 words and six sentences. Enter these figures on the form
and complete the - i involved.

SYLLABLES - Syllables are counted in the same way for each
procedure: An easy way is to count only those syllables over 1
for each word. For example: " ,

12 , 3 ) 4 5 6

A sub/rou/tine is a stan/dard se/quénce of in/struc/tions

7 . 8 -9 10 11

de/signed to di/rect the com/pu/ter to car/ry out a

1213 1415 16

spec/i/fied op/er/a/tion:

Complete the counting for the entire passage in the same manner.
Your total then is added to the total number of words (100 for
Fry; 107 for Flesh, in this example). That gives you the total
syllable count:

RECORDING - Fry: Write down the total number of syliables.
On the graph plot the total syllables (across) to the nuimber of
sentences per 100 words. That will give you the approximate
readability level of that passage:. Flesh: Write down the number
of syllables in the space on the form and complete the mark as
noted. Then add x and y and subtract that figure from 206.835.
That is the Reading Easé scoré and translates to grade 1evel on
the chart.

The total sample syllable count and results for Flesh and
Fry methods follow in Figure 6.

11)
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F1Gure B SamPL - TexT WiTH SYLLABLES MARKED

A SUB/ROU/TINE 1S A STAND/DARD SE/QUENCE OF
IN/STRUE/T1ONS DE/SIGNED TO DI/RECT THE COM/PU/TER
TO CAT/RY OUT A SPEC/1/FIED OP/ER/A/TION.
0/R1G/ IN/AL/LY, THESE BA/SIC ROU/TINES RE/CORD/ED
IN A COM/FU/TER IN/PUT MED/1/UM WERE IN/CLUD/ED
[N THE SOURCE PRO/GRAM AT THE PRO/PER PLACE AND
AS/SEM/BLED A/LONG WITH THE REST OF THE PRO/GRAM.
[N O/THER WORDS, THE SUB/ROU/TINES RAD TO BE
IN/SERT/ED AT EACH POINT THAT TEEY WERE NEED/ED
IN A ROU/TINE AS SHOWN IN Fis/ure 1/37-/1. As A
RE/SULT THEY WERE IN/CLUD/ED IN THE MAIN
oP/ER/A/TION/AL SE/QUENCE OF THE OB/JECT PRO/GRAM.

THESE ARE KNOWN AS OP/EN SUBR/ROU/TINES.

A CLOSED SUB/ROU/TINE IS ONE THAT RE/QUIRES
PRO/GRAM/MING ON/LY ONEE SINECE IT MAY BE EN/TERED

FROM SE/VER/AL POINTS IN A PRO/GRAM.

Note that for numbers and acronyrs, each letter

g_}number) counts as a syllable.




Tne following results were obtained from readability analyses

100 words
5.3 sentences
164 syllables
11th grade
Flesh:
114 words
6 sentences
135 syllables
R.E. Score 50.26
11th grade, but at highest end.
Exercise 1
Following are three examples selected from other sections
of the same textbook. Practice the procedure, marking syliables

and sentence count directly on the samples.
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Fxercise 1 SampLe 1

ON DIRECT ACCESS DEVICES, THE SEQUENTIAL
ORGANIZATION AND OTHER METHODS TO BE DESCRIBED LATER
USUALLY EFPLOY THE C€YLINDER CONCEPT OF RECORDING DATA:
THE CYCLINDER CONCEPT MAKES IT POSSIBLE TO UTILIZE
DIRECT ACCESS STORAGE DEVICES VERY EFFICIENTLY: THIS
IS ACHIEVED BY TAKING ADVANTAGE OF THE FACT THAT ALL
ACCESS ARMS ON A DISK DRIVE MOVE IN AND OUT IN UNISON,

OVER THE RELATIVE TRACK ON EACH RECORDING SURFACE.

m

THIS ALLOWS DATA TO BE READ OR WRITTEN ON THE SAME
TRACK OF EACH RECORDING SURFACE WITHAOUT INTERRUPTION
FOR HEAD MOVEMENT:

LACH TRACK REPRESENTS A COMPLETE CIRCLE ON THE
DISK RECORDING SURFACE IN WHICH DATA [S RECORDED
SERIAELY BIT BY BIT,

(ArnoLD; HiLe, Nicrors; 1978, p. 156)



EXERCISE 1 SAMPLE 2

BROADBAND EXCHANGE SERVICE. WESTERN UNION'S
BROADBAND EXCHANGE SERVICE LINKS TWO SUBSCRIBERS OVER
TO THEIR COMMUNICATIONS NEEDS. BY MEANS OF A VOICE-
DATA INSTRUMENT CONTAINING TEN PUSH BUTTONS, USERS CAN
SEEEET THE BROADBAND WIDTH THAT WILL FURNISH OPTIMUM;
ECONOMICAL DATA TRANSMISSioN (FigURe 11-15). Ty¥PE OF
TRANSMISSION MAY INCLUDE VOICE, FACSIMILE, OR DIGITAL
DATA AS CONTAINED IN PUNCHED CARDS,; PUNCHED TAPE;

MAGNETIC TAPE, AND ELECTRONIC STORAGE DEVICES: THUS,

A FIRM DESIRING TO HAVE A PROBLEM SOLVED COULD UTILIZE
THE SERVICES OF A COMPUTER AT A REMOTE LOZATION;
POSSIBLY IN A SERVICE CENTER:, SUCH SERVICES COULD BE
SERVICE CONNECTIONS.

(ARNOLD, HiLL, MNicHoLs; 1978, p. 216)



EXERCISE 1 SAMPLE 3

THE MAUORITY OF DATA ENTERING BUSINESS DATA

RTED 70 A CO

MPIITCD

Vil v Wiy

el
0
(_J
3
m
[¥5]
€2}
=
[N
W
<
w
..1
m
<
W

LANGUAGE COMPATIBLE WITH THE EQUIPMENT BEING USED, [RE
BULK OF THIS TRANSCRIBING FROM HUMAN-READABLE DOCUMENTS
TO C{ iPUTER LANGUAGE 1S PERFORMED BY OPERATORS USING
DATA ENTRY DEVicES: MoST DOCUMENTS ARE RECEIVED BY

DATA PROCESSING IN GROUPS OR STACKS CALLED BATCHES:
THESE BATCHES SHOULD HAVE ASSOCIATED WITH THEM A CONTROL
OR BATCH TICKET THAT SHOWS FROM WHOM THE DOCUMENTS WERE
RECEIVED, THE DATE; PERHAPS THE TIME, AND A DOCUMENT
coUNT (F1GURE 16-1).

CONTROL TOTALS OF QUANTITATIVE DATA MAY ALSO BE
PROVIDED: A CONTROL TOTAL IS THE SUM OF THE QUANTITATIVE
DATA RECORDED IN A COMMON FIELD OF EACH RECORD IN A
BATEH OF RECORDS.

(ArnoLp, HiLL, NichoLs; 1978, p. 308)

27 o
35




SAMPLES: HOW SELECTED AMD HOW MANY

Lt is important; if dn accurate picture of the literature is
to be obtain.d, that the samples to be analyzed be selected at
random.  Too many subjective errors would be introduced by merely
paging through the book, picking what appears to pe representative
samples.  The easiest way and one that is sufficiently random is
entitled a stratified random sampling.

[n order to achieve the stratified random sample; it must
first be decided how many samples are to be drawn. A useful rule
is to select samples from 5% of the pages in the book. Remember,
however,; that the more sampies drawn, the more accurate will be
the analysis. That point is demonstrated in the following analyses
(See Figure 7) of the textbook under consideration in which 3, 6,
10, 15 wore drawn. (Average was used in this case to distinguish
between results of analyses in which increasing numbers of
samples were drawn:)

It is recommended that 5. sample or fiore be drawn for
accuracy.

Procedure: Assume a book has 300 pages (not including
qlossary or index). A 57 sample requires (.05 x 3CG) 15 samples.
To establish the starting page divide the total pages (300) by the
total samples requived (15). That result is 20. Randomly pick a
raiber from 1-20.  This can be done using numbers in a hat. That
number is the starting page. Let's assume it is 6. The remainder
of the pages are selected by adding 20 to 6, 20 to 26; 20 to 46.

etc. until all the samples are drawn.



: Figure 7: Sample fraphs of GRL
Frequencies: 3; 65 10, 15 Samples
3 S:jf:épies 6 Saiiplec
Rl Freq. GRL Freg.
505 ] 7 ]
il 1 8.5 2
4.5 ] 11 ]
14:5 2
= = Medan 11.3 c 5 Mean 10.6 {
Q ¢V}
> >
jouy 8 o,
L: L S — ’3; L: L .or
. Z A I P S
6 7 8.511145¢C.G. 6 7 8:51114.5C.6:
; Gride Level Grade Level
10 Saiiples 15 Samples
GRL Freq.. GRI. Freq..
; ] 7 1
505 3 ) 3
11 2 I 5
14.5 3 . 14,5 6
(Coaa)l7 ] (C.G.)17 A
. . _ 124
Q o !
< [ . -
ot O T 5
3 S 7 _
JS o P 2
& or ; *
: wol w
g’ - . :'T*”n v SO W e
6 785 1114.5C.G. 6 7 8:51114:5C:6: E

Grade Level Grade Level ;
H e e 7{:
, S

29

1y say

I




How we know the pages of the book we will use in the analysis.
[ any of those paqes containg no text (soie may be pictures or
didgrams) wave one page at a time forward or backward until text
15 found: [t s also recommended that the sample 100 words be
selected alternatively from the beginning (B) and end (E) of the

page. Therafore, page 6 would be 6-B (for Bégihhihgﬁ; page 26-t

(for end), page 46—B, ete:

Exercise 2

Compute & stratified random sample schedule for the following:
1. Textbook with 350 pages.

2. Textbook with 1000 pages.:

3. Textbook with 525 pages.

If the literdture you plan to analyze contains less than 200
pages, but more than 25; select 10 samples. For literature of less
than 25 pagess but more than 5, select every other page. For
literature less than 5 pages, take a sampie of every page.

On the following page (See Figure 8) is a form to assist you in
recording your findings. It is always a good idea to keep a file

of Titerature analyzed:



O

ERIC

Aruitoxt provided by Eic:

BNy

Plaure 80 2oadability Record !

Atthorys ).
Title of Literature:
Pub lisner:
Publication Datd:
Totdl Namber of pages:

Percent of pages sampled:

Procedure used:

Page nuibers from which saimples were taken:

Highest readability:
Lowest readability:

Graph for Plotting Results

[

(]

GRADE LEVEL
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SECTION 2
CLOZE PROCEDURE



STUDENT READING ABILITY

Diagnostic reading test scores are often available for

students in vocational programs. These scorés; normally on file
.$ . - - - -
at the home school (in the counselors office at the comprehen-

sive high school), are useful indicators of a student's general
rédading ability: How well they relate to vocational reading
requirements is subject to conjecture. There simply has not been
a concerted effort to separate vocational reading skill from
general literacy skill. Because of these unknowns it is strongly
recoiiended that you not accept a GRL score as final. Standardized
reading test scores are useful indicators, but they should be
supplemented with teacher made vocational reading tests.

A useful and highly adaptable reading test is the cloze
procedure

The cloze procedure is an objective measure of language

correspondence between reader and writer. It consists
of a cloze (word) unit, a single occurvence of a
successful attempt to reproduce accurately a part
deleted from a message; by deciding from the centext

that remains what the missing part should be (Taylor; 1953).

The cloze procedure differs from vocabulary contextual

tests. Rathe: than choosing omitted words because of
definition and purpose, the cloze units are chosen
mechanically; every fifth word, for example; occurring

at any point in a continuous passage is omitted. The
cloze design 1ncorporates control against misrepresenting
strength/weakness in content vocabulary as an indication
of the test subject's ability/inability to read (Thornton, 1979).

Any piece of literature can be clozed. That includes textbooks,
occupational Iiterature, safety messages, codes, medical contraindi-

cations, literally anything. The procedure is described below:

35
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1. Select a piece of literature.

2. Lkeave the first sentence intact:

3. Delete every fifth word.

4. Leave the last sentence intact.
then begin filling in the blanks:

6. Instruct the student to br aware when quessing is the
rationale for word selection, but to guess when other

rationale fails.

Scoring the test is accomplished as follows:
0-39.97 Frustrational level (Student will not be able
to read the literature)
40.0-69.97% Instructional level {Student will reguire
intervention to be able to read the literature)
70:2-100:0% Independent level (Student is able to read

the literature without intervention)

prepared using on-the-job literature: The correct words which
have been deleted are listed following each example. (See

Figures 9-13)
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Fiours 9 Mié§éCOMPHTER PROCESSORS
CLOZE TEST |
USING CONSOLE ODT COMMANDS

6.1 Tue HALT Mope

ConsoLe ODT COMMANDS ARE EXECUTED BY THE
LSI-11 PROCESSOR ONLY WHEN THE PROCESSOR IS IN
THE HALT MODE. WHEN IN THIS MODE,
PROCESSOR RESPONDS TO COMMANDS .
INFORMATION ENTERED VIA THE TERMINAL,
AND ALL PROCESSOR IS CONTROLLED BY
THE . MICROCODE;

NOTE

FOR CONSOLE ______ COMMUNICATION,

THE SERIAL LINE _______ MUST BE

CONFIGURED FOR ______ .. BUS AD-

DRESSES 177560 ThrougH .

THESE ADDRESSES ARE [NELUDED _

THE LSI-11 PROEESSOR MICROCODE
_ CANNOT BE CHANGED., IF

___ DEVICE RESPONDS TO THE

* .-~ ADDRESSES, BHS TIMEGUT

]
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FIGURE 9 (CONTINUEB)

ERRORS ~_ OCCUR AND THE PRO-

CESSOR GO INTO AN INFINITE
LOOP. THE ONLY WAY

GET OUT OF THIS 1S T6

INITIALIZE THE ____ (MOMENTARILY

ASSERT THE _ ____  H SIGNAL LOW, OR

- THE POWER OFF AND

oN) ;

THE HALT MOopE ___ ENTERED IN ONE OF

FOLLOWING WAYS.

@ EXECUTING A .. [INSTRUCTION

e Pressing THE BREAK __ oN THE cONSOLE
TERMINAE (____ FEATURE CAN BE DISABLED

~ REMOVING A JUMPER ON ——— .

CONSOLE DEVICE SERIAL LINE )

& DURING POWER-UP (POWER up 1
CONFIGURED ON THE ___ MODULE)

@ THe BHALT L . SIGNAL IS ASSERTED

o A .. Bus Error (Bus ErrOR




. o
Fieure 9 (CONTINUED)
& A __ ErROR (TIMEOUT) DURING
MEMORY REFRESH
e A Bus ErRCR (TiMeOUT) - ____ THE
{ PROCESSOR [S ATTEMPTING _____ [NPUT
A VECTOR FROM _ _ [NTERRUPTING

DEVICE

. _ THE FoLLoWING ASCII NONPRINTING
~ . PRINTING CHARACTERS TO THE .

TERMINAL .

THE NNNNNN 1S LOCATION OF THE NEXT

N O BE; EXECUTED; AND I —— ALWAYé

TRE CONTENTS OF _ PC (R7). Tre <CR>

_ LF~ ARE CARRIAGE RETURN L
LINE FEED CODES. [HE @ SYMBOL IS DISPLAVED AS

THE PROMPT CHARACTER FOR THE OPERATOR; ODT WILL

UPoN ENTERING _ HaLt MODE; THE PROCESSOR
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Flouke 0 (Continien)

ACCEPT ANY OF THE COMMANDS DESCRIBED IN THIS
CHAPTER AT THIS POINT,

MLCROCOMPUTER PROCESSORS. MicROCOMPUTER HANDBOOK
SERIES: MAYNARD, MASSACHUSETTS: DIGITAL EQuIPMENT
CorPoRrATION, 1978,

mm‘mg, ;




The

AND
CoNSOLE
RESPONSE
PROCESSOR
0pT

Unrt
CONSOLE
177566

[N

AND

o

ABoVE
Wit

WiLL
MicROCODE
To

FicUuRe Y (CoNTINUED)

Loop
SYSTEM
BDCOK
CycLe
THEN
Is

THE
HALT
Key
THIS
By

THE
UniT)
MoBE
PROCESSOR
Bus
DoUBLE

Bus
REFRESH
WHEN

To

An

THE
OuTPUTS
AND
CONSOLE
THE
INSTRUCT ION
Is

THE

AND

AND

S

MLCROCOMPUTER PROCESSORS: MICROCOMPUTER HANDBOOK
SERIES: MAYNARD; MASSACHUSETTS: DIGITAL EQUIPMENT
E CorpoRATION, 1978.
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FiGure 10: QuTpuT-FoRrmaT
SPECIFICATIONS FORM
CLOZE TEST
ApbiNG RECORDS TO AN INDEXED SEQUENTIAL ORGANIZED
Fie (CoLumns 16-18)

CoLumns 16-18 MAY BE USED TO SPECIFY THAT AN
OUTPUT RECORD IS TO BE ADDED TO AN [NDEXED
SEQUENTIAL FILE: THIS IS DONE BY __ The
CHARACTERS ADD IN ____ 16-18, AND ENSURING
THAT . 66 OF THE RELATED ... .
DESCRIPTION SPECIFICATIONS CONTAINS AN |

A RECORD CANNOT BE ____ T0 A FILE IN
SAME PROGRAM IN WHICH _ FILE

IS RETRIEVED OR __ . HOWEVER, ONE FILE

CAN . ADDED TO AND ANOTHER _

BE RETRIEVED IN THE _ PROGRAM.

COLUMNS 16- " MusT _ BLANK IF THE

OUTPUT 1S TO BE USED _

UPDATE INBEXED SEQUENTIAL FILE.
1130 RPG THE kKEY ___ FeR

ANY INDEXED-SEQUENTIAL  FMUST BEGIN IN




POSITION _ OF EACH RECORD, THIS

ALONG WITH THE LENGTH . THE
KEY FIELD IS , . ON THE FILE DESCRIPTION

KEY FIELD AS BEING ____ POSITIONS LONG, THE

RP6  WILL USE THE FIRST o

POSITICNS OF THE RECORD . BE ADDED AS
THE .. KEY FIELD., N 1130 |
THE KEY FIELD CAN ____ EITHER ALPHAMERIC OR
NUMERIC, _____ IT CANNOT BE PACKED.

___ CARD AND/OR PRINTER ____

USE THESE COLUMNS AS .. IN THE FOLLOWING:
STACKER . (Cotumn 16)

CAUSES CARD ____ TO RE SLECTED INTO

% . _ OF A MULTI-STACKER OUTPUT

ATTACHED TO THE SYSTEM, v IS USED ONLY

ENTRY IN Cotumn 16 BE ONE OF THE

FOR .- .- FILES OR €OMBINED FILES:

[F THE PROGRAMMER DESCRIBES e

49
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FicUurRe 10 (CONTINUED)

@ NUMBER OF THE STACKER ________ WHICH
THE CARDS ARE _ BE PLACED.

& BLANK R ; IF THE CARDS ARE

. _.___ BE PLACED iN THE —— -

STACKER.,

NEW STACKERS MAY SPECIFIED IN

SUBSEQUENT OR _ + IF COLUMN 16 IS LEFT
BLANK IN AN OR LINE, THE CARD IS DIRECTED TO THE
NORMAL STACKER.

IBM SysTemMs REFERENCE LiBRARY. 1BM 1130 RPG
LanGUAGE ProGrAM NumBER 1130-RG-007. RocRESTER,
MINNESOTA, INTERNATIONAL BUSINESS MACHINES, 1972,

p. 111,
L o J




PLACING
CoLUMNSS
CoLUMN
FiLE

A

ADDED
THE
THAT
UrpaTED
Be

CAN
SAME

BE
RECORD
To

[N

FieLp

‘
:

Froure 10 (CONTINUED)

FiLe

1

ENTRY

OF

DESCRIBED
SPECIFICATIONS
THE

5

PROGRAM

For

SPECIFICATIONS

[BM SySTEMS REFERENCE LIBRARY.

p. 111,

_ANGUAGE ProcraM Numser 1130-RG-007. 'ER,
MINNESOTA, INTERNATIONAL Business MacHines, 1972,

DESCRIBED

RECORDS
STACKERS
UniT

IT

OuTPUT

THE

May
FOLLOWING
INTO

To

1

Te

NORMAL

Bt

LINES

[BM 1130 RPG
RGCHESTER,

N




Froure 110 Vipeo DispLay TERMINAL
CLOZE TEST
CLEANING

THe VDT REQUIRES NO MORE CARE THAN A

CONVENTIGNAL ELECTRIC TYPEWRITER. KEEP IT CLEAN;
KEEP . CONNECTORS PLUGGED IN: AND
[TS IMMEDIATE AREA CLEAR _
[TEMS THAT MIGHT . WITH FREE AIR CIRCYULA-
TION.
_ OFF THE DUST, LEINT,

ETC., WHENEVER THEY BEEOME , BEING

CAREFUL NOT TO . DUST TO FALL INTO
KEYBOARD THROUGH THE SPACES
AND AROUND THE KEYS. . ____ WIPING; USE A
SOFT , _ DUST CLOTH OR DUST-FREE,
 COMMERCIAL TISSUE, FOR STUBBORN
.5 DAMPEN THE CLOTH OR ...
SEIGHTLY, BUT ONLY WITH -~ - WATER OR A

CLEANING . SUITABLE (SAFE) FOR USE

- PLASTIC AND PAINTED SURFACES,;

AS ONE OF THE  AVAILABLE

ANTISTATIC CLEANING FLUIDS. . ELOTH OR




Ficure 11 (CoNTINGED)

TISSUE SHOULD . BE WET, JUST DAMP,
THAT IT WILL PICK DUST OR
DIRT READILY,
_ OCCASIONAL LIGHT CLEANING WILL
ALWAYS PREVENT THE GRADUAL B

OF A COATI}" OF _ .- DIRT, PARTICULARLY ON

R

THE » AND A MORE THOROUGH __
WILL USUALLY BE NECESSARY __ ONCE A
MONTH. WIPE  SURFACES WITH THE ANTISTATIC

~ FLUID AND USE A -ooo - OF SOFT

CLOTRS 6R . USE ENOUGH FLYID TO
EACH CLOTH OR TISSHE 50
THAT VERY LITTLE _ _______ PRESSURE WILL BE

NEEDED,  _ __ NOT ENOUCH TO ALLOW e

UNDER THE WiPING PRESSURE. _ __ CLEANING

Ly b

At SURFACE, WIPE - - THE FLUID AND

m

DISSOLVED e .. WITH & DRY CLOTH T

TISSUE.
PAY PARTICULAR ATTENTION TO e

DISPLAY AREA AND TO -— - KEYTOPS; WHICH

é RECEIVE THE _—-- . DEPOSITS OF DIRT;

(a1
~J4




FIGURE 11 (CONTINUED)

CAUTION

NGT USE LIGHTER FLUID _

OTHER PETROLEUM BASE CLEANERS e THEY WILL
DAMAGE THE . Do NOT USE HOUSEHOLD
PAPER TOWEL/NAPKINS TO CLEAN THE PLASTIC COVER OF

SURFACE.

UPERATORS Gulbe, SvsTem 6107730, TusTIn,
CALtrorNIA:  Basic Four CoxporATiON/A MANAGE-

§; MENT ASSISTANCE, INC. Company, 1079, p. 19-20
| MENT ASSISTAN( 19
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% FIGURE 11 (ConTinyep) %
[15 On TiSSUES
Keer SUCH MOISTEN
Ur COMMERCIALLY  [HOROUGHLY
INTERFERE Tue WiPING
Wio NoT PuT
SMUBBES So DRIPPING
NoriceanL: Up AETER
ALLOW THIS OFF
Ihe Not DIRT k
BE rween AccumutaTion  OR f
For VARNITSHLIKE THE :
CLean KevTops THE
NOM=ABRAS [ VE CLEANING LARGTST
AccuMueaTions  ABouT No
i iasuE ALz Or
1 DLAy CLUAN NG As
; Liauty SUCCESS IO FINTSH
;
| UPERATORS GUIBE, SvsTEM 6107730, TusTIN,
1 (ALIFORNIA:  BAsIC FouR CORPORATION/A MANAGE- |
J MENT AssisTance, Inc. Company, 1979, p. 19-20 |
i o R |
ol
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Froure 120 MDS Data-RECORDERS

ReceReNCE ManuaL CLozr TEST
OPERATION

A

AFTER THE BUOS SYSTEM HAS BEEN SET UP

A

ACCORDING TO THE PRECEDING STEPS, MOMENTARILY

Ty

"ALL DATA CHANNELS PUNCHED”
(7 AND 3 CHANNEL ) [S MOVED FORWARD.
e ~ COUNTER DOES NOT ADVANCE .
THE FIRST DATA CHARACTER  -—— - READ:, WHEN
THE FIRST g CONTAINING DATA HOLES 1S

, PAPER TAPE READING BEGINS,

FIRST DATA CHARACTER 1S
MEHOR Y AND THE PCSITION COUNTER

e DATA-RECORDER apvances JITH

SCTTING OF THE 6005

HOLD THE MoBeE SWITCH IN THE START POSITION, THEN
RELEASE 1T 1o RUN posiTiON, THE PAPER TAPE LEADER

. THE FIRST DATA

Sl

i o o o o

1 swWitcris. IF OTHE LEADER 5-CHANNEL TAPE
CONATaTs ar 7 BITS” PUNCHES, THESE

| EeaAMEn READ A% DATA CHARACTERS;

“:; - - co T 7 y

i THE LLADER ON /- 8-

{OUHANNLL TAPL EONSISTS N0 BIT” PUNCHES,

Ot




g Froure 12 (Continuep)
THE SWITCH MUST BE RELD _  — THE
SIART #OSITION UNTIL AN "ALL BiT" oR
DATA CHARACTER IS ENCOUNTERED.
TAPE READING CAN BE AT
ANY TIME BY . THE MODE SWITCH iN
STOP POSITION: WHEN THic .
S PLAUCD IN THE ___ POSITION, THE CHARACTER
BEING - IS ENTERED INTO DATA
i AND THE PAPER TAPE .- BEFORE READING THE
MEXT
; WHEN 4 STOP OCCURS __  PAPER TAPE
L STiLL I ) ~ PAPER TAPE READER, DO
SET THE TAPE READER _ SWITCH
| 1o OFF unLess .. RECORDING HAS BEEN
I coMPLETED, _ THE POWER SWITCH SET
¢ OFF, THE TAPE READER  1s
§ RELEASED AKD MANUAL . .. OF PAPER TAPE CAN

rt Parcr Tape B RUNS OUT ©F

——

PAPER ; OPERATOR ACTION 1S REQUIRED.

ity




T = =3
g FioURe 12 (ConTinueD)
THIS OCCURS, PLACE THE
swited inotHe STOP . NOTE THE READING |
ON POSITION COUNTER., ONE OR MORE OF ;
THE FOLLOWING OPERATIONS MAY BE PERFORMED;

TR

Vol - s

| MDS BH00 Series DATA RECORDERS REFERENCE MaNuAL .

Herkimew, NY:o Mowawk Uata Sciences, 1971,
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BRAKE
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RECOCNITION FRUCESS REQUIRES SPECIFIC

PARAMETERIZATION INFORMATION FROM PROGRAM CONTROL:

-

e FONT Seioct REGISTER (REL . THE

OATh o7 ReEai1sTrR o DETERMINE WHICH

FONMT ANL DATA GROUPINGS WITHIN THE

WILL BE SELECTED FOR
Recnnsii Tion ALSO REQUIRES SERIF - 3PACING

INFURMAT ION FROM THE CHARACTERISTICS

Ricisres (2F0),
Pt DEVICE IN RECOGNITION IS

Vineo SHIFT RecisTer (RVS) o 7

FILLA UR LUNDER RECOGNITION ) WITH A
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OPERATION (WITH sysTeEM 128
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Froure 15 (CouTINUED)
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contain a Name field, an Address field: and a City/State field:

Cesronse
Cloze the following rassage and write out the instruction

Lo the studedts réqardihq how they should proceed.

Most ddatd processing dpplications involve the basic
Crordation of readéng some type of data from an ‘nput device
such as a card reader or a magnetic tape drive, processing the
date in main wtorage, and writing some type of output on an
Gttput device such as a urinter or a disk drive. The type of
peacEsSing which occurs on the data which s read is, of course,
fapendent upon the requirements of the program and may consist
of simple operations or very ccmplex operations. The basic
speration of read, process, and write, however, remains the
same.  Thus, before considering the logic which is required
P Brocessing data within main storage; it is first necessary
to anderstand the basic input-output process:

in order to illustrate basic input/output onerations, a
Dlowchart will be developed for a program which is to read a

Tile of data cards and credate a printed veport.  The cards

w

The format of the cards are illustrated below. (Shellv. G.B.:

Cashman, Tod.r 1974, p.o 19)

(3
(B
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(it o procedurs can also be used as a teaching technique
A ovarions of oluze modificitions are useful for vocational

ne cnanges .n the procedure reflect the purpose of the
cisa. 1Y, for oxamnple, a data processing instructor wishes
0 Righliant the procedures on a card réader and be certain that
the student reading the 1iterature understands what 15 being
read. the passage can oe "clozed," deleting those words which
dre critical to the card reader literature comprehension: The
*uiloWing card reader passage With "instructicnal modification”

words {*c be deleted) underlined illustrates the technique:

SAMPLE:  INSTRUCTIONAL MODIFICATION CLOZE

The card reader. Data is entered on cards by the
Hdndd]]y gperated keypunch machine. Once the data

is punched into the cards, the deck 1s stacked into

the hopper of the card reader (Fiqure 7.5). From

the card hopper the cards are moved to the card-feed
mechanis (F1gure 7.6) past two brush-type or
photocell-type reading statiens: The brushes or
jotgceila sense the prefpnré or absence of the holes
punched into thv card and sernd O!PT‘F’ ﬂg%s tc
the combuter.  These signals, which form terna!
epresentation of ddta, are in turn LOA’Wi"( by the
Lomputer into interndi dota répresentation.

—_

Dhserve the two reading stations in the figure
(Varsonyis Ao, 19775 po 2050

Snther niodified cloze teaching technique is the "lexical

Clore." Lexical is defined as relating to words of a linguage.

ERIC

Aruitoxt provided by Eic:



P Lo Doa b e dnvo bves deletion of words ctcording to the
Fin it PRy dP, Gdch G pouns s verbs, adjectives; ete:
ot e U ur BhEs boob Ter develops case grammar modifica-
TR the dexical cleze; establishing applicability
Por ocapationn ! ducabion reading intervention.  The example
FOrLh bodiow s o lasirates dsie of %uhjéct detetions inoa

ol tware gl on The wards o be deieted hive been

apder e dd

O

ERIC
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xvnlopmenf In the rirst- Generat1on bompuue
in a data processing task had to be pro-
the programmer. Later, software was

hotlware

.

¢ H b
J' dl"’ OL

N

L
dwup30ped to ease thé proqrammer's,burdén; manufacturers

software p to handle such commion data
tasks a% sort1ng, input, and output. The
anmer was relieved of these routine
time could be reduced.

provided software packages
processing t
application proge
b and programing

Easky.
In the early days of computers each data processing
b owas also handled on an individual basis. The
Lumpufnv operator took the deck of cards for an
dppli \Jb1on de ran 1t on the computer Théh the
ﬂpﬁrj*p; """

The LO”PUtQY wa% idle bﬁtweev JObS,

ran tnat one.

amcd uch expensive computer time was wastod (Vazsonyi,
Aos 1977 o 196)

Wihen usosd das o teachiog technigue, the cloze procedure is

apted to provide for increasing degree of difficulty:

oo ational students have experienced a history of

ares i oreading, The pattoern is conducive to diminished
varion ipoan dttemit to read I order to bredk the pattern
credae thi Tikelihood 5F a4 motivated reader. a nattern of

=



roedid g snccenses 18 onsefuls Biterature o, any level of

voadabibisy o can be closzed. Thus, vocational literature at a

Y

Pow redddainitity level cdn be used for those  idents who need
4 SuciEhy srimulus.  lnoaddition. for tRaching purposcs,
SUnonyEous or words close to the correct word can be accepted.
The nuamber of Clozed words can be decreased,; instead of

following o schedule.  The next example illustrates this point:

POWFR REGUIREMENTS

PUSITRAN is a multiprocessor micro-computer systen
which, Tike all computers; is dependent wpon the iocal
quﬂ» ~nvironment for its operation: The restaurant

electrical environment is subjected to transients
created by the air conditioning, refrigeration, heating
and cooking equipment. The general POSITRAN power
réquirciicnts wWore created fo protect the system from
thesa transient..

The enti-e POSITRAN system should have a separate
isolatei A.C0 circuit with its cwn building ground.
Toe wnput line should have transient %uppr9551ons
‘ne A.C. circuit should be run in conduit which is

vt in clase proximity to any other A.C. circuits.

“ho tollewing paragraphs describe the types of
~loctrical interference thdat can occur, how they affoot
\n: input power, and how to orotect the system.

Scan Data, 1979, p. 3-1)

¢

For the word "transienis;" the student would be correct

eeirting ‘changes," for cxample.  Note that only four deletions

nave boen made and all are heavily clug 5.

ERIC
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U RAMMAR A THE CLOZL PROCLDUR]
Cveon i Ledin (1790 deseribe Fillnore 'y theory of
Ce rariees 0 Dwhion dea s natively combines syntactic
AN SNt e e, The o tudy of meanings (semdntics)
it e eder by Ly ten of words (Syntax) combine in Fillnere’s
Canie Lom ot e, 1973). The theory of case gammar 1+
Gan LY Gt teaching techniques using the cluse

procedures T collowing i1lustrations demonstrate the usage:

Agentive (&) - "The typic.lly aninate; perceived
instigator of action."

Lhystens Analy 5] define and recommend new systeins; estimate
costsoand benefitsy design, Tmplement, and modify systemss and

responsibility for system performance. (Vazsonyi,

fstedmantal (1) - "The indnimate force or ebject
causdally involved in the state or
action named by the verb:"

Wit belreve that the computer offers great benefits at small
visey the chadlenae is Lo Use it to the nest advantage to

criricio our Tives. (Vazsonyi, Ay 1478, 1. 29)

Srtive (0 - "The animats being affected by the state
or action named v the verb,”

Computer aperators are the peonle who see and touch the

ool ogYackany i, Ao 1Y, pl 2T

oot DEY T TG Binaret O heingg resulting from
the state or artion named hy the
vorb: "

fr i
O
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Progeams oweitten in thess langudages dare compiled by a {machine

progeams CYazsonyis ALy 1aTED pLo 125):

Lotative (L) - "Tne lecation or spatial orientation of the
stetd or dction named by the verb."

Channels are woeciad-parpose computers; that is; they are input/
outyut processers tosectod between the main storade and cther

(S

oorioneral wni by tvostonvio any 19785 pr 273)

Uhiective (07 . cmmntically most neutral «ase:
anyining representable by g noull s
rate in the state or zction named uy
the overb deépe.ds on the mediing of

bhe vorh drsel .

A new developrent to help programmers :maie their jobs more

3 i

interestiog ang more productive is called <tiuctured program

Senetactive (B) - "4 noun deriving benefit of the
action of the verb."

it centeal concept ©Ff ddte base management is to pool data for

the many programs dad torc the data in data bases (Vazsonyi.

Comitative (L) - "In accompaniment.”
The st cential processing unit is useless without the
JROROpPEite input/outpit, duxilidey devices, and communicdtion
systam to tic the units of the computer system together (VazSOhyi;

w

Temporal (T) - "#hen the verb is accomplished or occurs:”
Arter the condections dre mdde, yoi cdn trdnsmit datd 2 the

computer or o perinhooral devices . {(Vazsonyi, ALy 19780 pL 298

7
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Modir il loze technigies win be used as introduc tory
veorc e, dnsbaded inoself-instruction packets; addapted for
Games oo structured for remedidal work.  They provide an
CAUE bt et o coordinating in=class vocdtiondl work and

Frglech e wensdial reading treatment,

Underline vach word in the follow’ ‘dssage which could
be o closed 5y Pillnore rules, ontering above the word the letter

Whe hoinooodtes the rule dsed.

The HMI-COLL system operates under the IBM Multiple
Virtual Storage Operating System (0S/MVS) and the Job Entry
SbSystin 2 (JESZ) . ThHe OS/MVS systen allows UNI-€OEL to
GHERALe TH 4 Ml ti-Processing (MP) environment; enploying two
interconnected processing units that execuie the same workload
Sl taneously.

e purpose of MYS is Lo supervise and optimize computer
provessing by managing the allocation of system resources
Ciies, central processing units, main stora .. input/output
doiropa, etel) to the different jobs. The programmicr coimmunicatos

Wit the Gobprating systoi describing the requirements for a

ndarticalar dob through use of Job Control Language {JCL):

JES2 s an dnteqgral sart of MYS that provides for

shiitionad automation and contral of the commuting ooerdtion.

"k‘}
[ ¥
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Losentially, JESY operdtios 45 d progrdiined operdator of 0S/VSe,
Yurther optimizing the computer's rosources. The prograimier
commanicates with JES2 to define various aspects of job
processing by means of JEU sontrol cards.  These cards can
destritio the volumies that are to be mounted prior to execution,
Comun i cdty specidl instructions for forms processing of print
and punch sutput; specify the locati n to which pkfht or punch
outpat is Lo he routed, or send messages to the operator
consele ub JES?2 job input time, etc.

4111 INPUT

Jobe are read into the system fiom local card readers,
FoliOLe tormindgls, and interndl reader interfaces. Jobs are then
sitered 0t 4 Gooue to awdit processing by the next phase,
which norimal Iy the CONVERSION phase: If TYPRUN=COPY (Séé
Sec tion o1.5.1) was specified in the JCL, the Job is immediately

o

gublusd for the GHTPUT phass.

The converter receives jobs from the gucue built by the
INPUT phase. Input JCL is merged wi*h private and system

CRUCLIB JCL; this JCL is then scanned for syntax errors., 'obs

With JCL Synitax errors. or that have specificd TYPRUN=SCAN

ERIC
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SECTIONS 3 - b

READING VOCATIONAL TEXTS




READING VUCAT LUNAL TEXTS

Pa reliowing four sectiont each present a set of important

content reading skills: Unty those skills particularly reélevant
Lo vouational tects hdve been includod.  Morécver; each skill hds
I

dech broken dawn into segments requiring ne mere than 5-10
; | g

minilss of chiss time every other day: All homework utilizes
Phe bect ansiqnmerts you woul: normally require at that point in
your course.  Hecadse students must pay careful dtténtion to

their text in order to complete the readihg skill assignment;
thesy shoitd aivis thQPOUdhiy understand the content material than
they ordinarily would:

tach section presents tho =iven skill usiny a variety of

vocaiional examples. Uppuriuiities are then provided for you to

i1s w0 that you can be assured of mastering each one.

L :
Apvly the sk

Following the individual skill discussions is a section called
Sedtbouk Application.” 1t i here that you apply each skill to

vaur awn course textbook.  This second application accomplishes

¥

threee purposes: 1) It allows you to locate examples and sample
cavreises that you can use in your classroom, thereby greatly
reducing estra preparation ting reading instruction might entails

DVl enables you to tailor the skills to your text; and 3) It
Py owan additional practice onportunity; this time using the
materials vouwr students will uep,
St othe o ad of each section aré additional suqaestions for

fodohing the now skillsa.

~i
!
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OH 176 TIME FRARE

SR TIMING

Basic Yocabulary Skills Weeks 1 and 2
Formal definitions
SYNONyinS
illustrations
Glossaries
Textbook application

Tedching students basic vocabllary
Skills

Parayraph Comprehension Weeks 3; 4 and 5

Pavagraph subject

Paragraph main idea

Toxtbook apilication

Toaching students paragraph cemorehension

-5

SOYE Weeks & and 7
Th SNYR method of study
Textbook application
Teaching SQYR
6 wocognizing and recording complex
information Weeks 8; 9 and 10
Classitication
Comharison
Causo and offect

Texthook application
Teaching students to recoqnize and record
coliplex dnrorsat ion

h«;

ol

a0
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SECTION 3
BASIC VOCABULARY SKILLS
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BIRES n;,i‘ﬂl
Vouabutary Skills

Cenfral ooocata processing 1S its specialized technical
vecabalary: Somplete and rapid comprehension of this vocab-
Hlary 1. dmporcative for the student.  This is particuiarly
g LAt Beldusd o onors of occupationai literature assune
thorr readers nave a basic understanding of important terms:
since it is essential for students to understand the technical
Corms in Jheir field, must textbook duthors Yave taken care to
privide definitions and other cOmpYéHéhziOh dids. The simpifSt

O thess is the use of italics or boldfaced type to highlight
important terma s Four other aids are discussed below: formal
detinitoons synonyms, illustrations, and glossaries. In sofie
s tances these aids are also useéd in the occupational
Tineird tuie
Fonal Definitions
(ften an author will define an important technical term in
Lie SeRtencs or Sentences that introdice it.
The UNIT parameter is used in the DD statement to
describe what kind of tape drive or direct access
device is to be used for the data sec. (UNI-COLL,
4-30)
torh def dition
Unit gaiamelin. dhociiden P dluvesn
it Ao irad ﬂ;_-@;_j;:zé’
cezaied, ;é'fv._ Aot ol
4

~
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Meoiovaanother hign level lanqguage designed specificilly
Foi report writing and file mgintenance a;:l1catlov

fho langudge facititates preducing programs for a wide
vadriety of reports ranging from a simple listing to 4
complete report that incorporates calculations and
edtting.  (Shelly & Cashman, 19785 1.5)

o definition
F A T o u_"jzz_zﬂf/ Ai,_,‘_.-/ﬁéf -

AL z_d i .74 (x 2 ('._L/LA/ f_zl_f«;A e

et 2 ejmg_c/..méz_aé& ”

Mo Ssage: BAD DESTINATION MSG CANCELLED

MBdring: Iricorrect character keyed in the
first position of N, ANS in a
required keyed response.

(S¢ ndata 2250/2. Key entry
system; Y-2)
0l woride warn the reader that a definition is included in the

"ig . “means.," "is referred tn," "is

sentence. These include
called: " and "is defined as." Locate the technical term and
its definition in the following examples (remember that a

sochaicdl tevm may include one word or several).

Exnaoreise b

SCAN-DATA OCR systems arc designed to opera*e in a
<oxnute PHVIYOHMPHt e 1n an axr—gond1t1oned rorm

oqulpmon* that is reasorably free of d1rt abras1ve 7
saterial, and corrosive vapors.  (Scandata 2250/1. 11-1)

term definition

ap

=~

9
O
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Buple aticgs Duplicating is 4 n1wh volumn pro(es« that
generdily involves the 10pl(df10ﬂ of master coples sud
an stedinis dad plates: These are used to reproduce
copies by omeans of ink or the transfer of dye.  Included
i category are the well-known stencil, spirit,

+.

At T et nrocenses

.

Coothe stonciloor cimeographing process, ink 15 forcod
trunod tdrated pdd through a Stencil as it is rotated
o the dram of the daplicating machine.

Fii wpikit process, often referred to as the hectograph
proces o vaploys special carbon paper containing aniline
dye o prcdua\ i m‘,twr from which an 1muqo is trans-
Yorred toopapers doistened with a special liquid.

—

ftset duplicating is a versatile method producing a
high qudiicy of work. Offset is the process used most
orten in ddtd processing for the reproduction of
documents reperts; and other materials where auant1ty
and appearance are important factors. Continuous-
Form offset masters can be used with computer print
nut devices and other business midachines to prepare
data for roproduction.,

nothe prfset process, the inked mage is transferred
rﬂu 4 master on oone rotating cylinder to another
cylinder wrapped with a rubber blanket: [n turn, the
blancet transters the image to copy paper that is fed
into the machine and pressed against the blanket by
an impﬁu,,ron cylinder.  (Arnolds, Hill, Nichols,
Py, nay

L}

Lo definition



Zjﬂumjuu

A odi diterndtive oo formdd definition, a text mdy clarify
©otechniodl LER by Ue a5E o) d synonyil.  The synonym may be
i lined i comias o parentiieses directly following the term

oo

Or oset oot by the word Mor.

(vtop = start) communications. (UNT=COLL, 1=3)

Lo synonym
i ir Rz o J o Al
Lhlix 2 0Lt ALy DAL .
J

Lierlise S
In the verify mode,; previously entered data are conipared
(verified) with the source documents and corrected if
necessary:  {Scandata 225072 System Engineering; 1-11)
term* synonym
she vdréful, this is tricky
From the general coneeptual point ' view we are dealing
nere witih a step-by-step procedure or process which
transforms the input 1nto output. (Vazsonyi, 1977, 42)
teril synonyim

i 4 mdnngr unique to the ficld. The occupational literature
is replete with abbreviations or mnemonics, wost of which are

dosined oty a few times:  Studen: s must be alert for the original

Qv
iy
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detivrtrgn . thoe 8 i 0f the remaining prose will be

urintetboaab e The following ecamples i1lustrate different

Wiy, Lhe oaperonios are defined and then used without

eaplanat bop.

ed wWith edch termingl 15 4 biock of working
Sturddge Selonging exclusively to that terminal called
the terminal work area (TWA):  (Scandata 225072 System

{ TR SIS
CYAneer N, -7

NMuemar (16‘fi!11t10!1
by o i AR

this occura, the system must BREAK (that is aive up
control tor one complete cycle through all terminals)
until e Tirst request is complete.  (Ibid)

Mienonic definition

P (3 e N - - e '7 /
DaLAs ;}‘?{:z*’ft&.@f.};'{_"[_‘:ﬂf(‘t )/f" 2
o ///JZJ R /wu?/

Qe Zc’n e ‘Jw/

Temporary storage.  TEMPS are those iemory cells whers
"twvvw‘1~rv r“%u]tf are held until they can be used
Pator. [ something 15 to be saved in one segment and

vecdlled in another, it must be placed wHeré itWWj71
notobe changed during the intervening BREAK:  This is

tha wuvwnse of the TWA: The cv‘Ts of a TWA bPiOHQ to
he terminal 11 is assianed to and Lne activity of nv
ﬁur “oruiinal will affect them, EMPS whose use is
ntfined solely to one seguent do not need to be
rRUSAb e dnd may be taken from a global pnol in page
rerii. o (Ihid, 2-6)

Mnemon i definition

S y _ P
JEMTL e Rt B S

r
2
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Sectior 4

FARZSRAPH COMPREHERSION

A Jar:-rapt nas tnr== major components:

tre sabject (what is being talked about)

I thz main idea (the most important information about
the subject)

tne suppor=ive information (facts or examples that
make the information clearer)

C7 thess, tns mair idea <s the most crucial: for =he key points of
¢ chap:zar or article are simply selected ma=n iceas from component
p*racr=3hs:

L .« at the fcllowing paragraph. Wnat are the subject and

mein jcea?

Another fumction communication system clements perform
s the processing of data. In this role the sysiem element
processes data “1te information, as we will diccuss later
in the section or data-processing Systém operation. The
function may, of course, be performed by individual human
beings, groups of individuals using various mechanical aids;

or cemputers. Recardless of form, each of ~hess vata-
processinc systems performs a vital role ia the communication

system. {Alexander; 1974, 86)

On first inspection it appears that the subject is communication
system elements. However, it is not simply a general discussion
of these elements, but rather a discussion of one of their
functions. The word "another" tells you that one or more other
functions have already been presented, let us assume one Suci

presentation. The subject, then, “communication system element

123 o
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function #2." The most important information about this system.
the main idez. is that "the system element processes cata into
information. = The rest of the parag.aph sim 'y provices exampis:

of processing dati == Supportive information.

Paragraph Subjsct
The xey %> finding the subject of a paragraph is finding th=
one topic to «1ich everything else in the pzragraph is related. A

paragraph us.z'ly discusses only one small asoect nf a larger topic,

therefore, == subject muSt not be too generai: I< must identify

the specifiz tzpic being discussed: At the same time, it must not

be too specifiz; substituting an example of the subject being

discussed for the subject itself.
What is the subject of this paragraph?

UNI-EOLL offers customers the ability to allocate

space and store data on direct access vnlumes (3330s)
shared by the batch, TSO, and APLSV systems. The DD

processing. When datasets ars created via TSO or APLSV,
no unit parameter need be specified. AI11 datasets used
or create¢ interactively must be either on €LS or
permanently mounted customer spindles. (UNI-€OLL; 3-3)

Subject: a) UNI-COLL
o) "“UNIT=0LS" (Online Storage)

c) aliocation of space and storage of data

d) aséhg OLS with interactive processing
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101c35 "3 and “c" can b= elir ‘:tec sE--ica —--: -2 12C general,
I0e paragraph touches of only ¢ U sn@ | swmen- o i tapic.
zbjec: "d" is too specific tho. . -3 =i _7: . in -elation

. Zvpzs of data processing ethe —hen ir-m—=—  © Online
OrageE." "c," is the subjest re  rz to so@re—  : it =he
iragrash;

Cfzen subject identificitior = made sa<ie = =t _3e of
b-Zizles and/or introductory ssn-ances :5 a - i owing
aragraons about memory orcanize:— and tw: de- ~-—on 6% 3
ofun | ation system.

4:1 MEMORY ORGANIZATION - N
P«—-8/ memory can be viewed z5 2 seri:a - r—:rage

locations witn an octal number =S>1mnea -0 ez -~ location.
This number is an address prov1a ng a2 Tezns - specifying

any memory location. For exem ie, ¢ K word =1024.

memory could be shown as in Sundre -, with <v3 petél

adcresses shown on the left -sil the ~ > reszc~=:-g decimal
eczivelents en the right. [Io-ital. "373-77. 2-7)

A basic communication : i zay e definec as two
o~ more distinct informatio~- “2rating s >s.stems oper-
ating in series with each o - Th-se subsvstams may be

€:ther human beings or elec: - . a:&»process1ng equip-

ment: Under this arrangemer—t—= ou:Jut 0F the first

scosystem becomes the input — ~—% s=rond. The interface

between the two is linked by -- Tessage that is transmitted.

When additional informat:on-cane :1ir 3 subsystems are

prasent in the total comﬂun1e_tt—~'s s tem, :here will be

an output-to- input inter<ace cote=sn 2ach pzir of infor-

mation subsystems in the series. I n this wzv the total

communication system may Se vi-=wez zs a larcz complex. of

interrelated subsystems. The "sje: ‘ve of =ne resulting

supersystem is to 1mpart <n0wav4ge, ‘hougnts, ideas;

perceptions; gualities, proper- as, -- organized data

among the individual systems.  ZIle=ancer; 1974; 86)
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Paragreph % - idea

0Ftzr i- is difficult to “dent™< . saragraph . -=in idea.

The f51low -~ thrae guidelines zan te.  in its loc:—::

i tne paragraph inc. des - cefinition - & “arm,
" st term might be it o Tz2 subject. e
c~71nition might be -~~~ ° ~ —me main idex=

2: " tnere are examples. T iz may be illuzTr—io

"1 or part of ther &z
3. key word or pt— .  r3peated, it rigr .o

of the subject = 1 idea.

T
ot fY

4. - .ghiighted words r - zzrt of the subi=z=T >r
Tin 1dea:

Note that = word “might” i sez  each instance. ise

guidelines n pcint toward - :i5° . mzin ideas they .arot

au-omatic.”  setect the ric * irt

g;arciSe i,
Loo= 2= the following p=rzaraprs. First ask ycurself what

tn2 paratrz n is about (the subject;. Then look for-tie main idea
using th: - ur guidelines. Not2 which guideline is most nelpful
ir each 2 - (in some cases none may apply):

Remember that the main idea contains the most important
irformation about the subject. This information may be clearly

stated at the beginning or end of the paragraph, scattered

th-oughout. or merely inferred.

Organizational information systems encompass all of the

inforation flows down from top management and the recponses
of lcwer-level employees up to top management. The managers
at al. organizational levels are ultimately responsible for
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planning, organ121ng, directing, anc comtrolling the

activities of their oggan1zat1onal units. Manageria:

direztives must be communicated from the top-level

managers, pernaps thr0ugh several mznagarial levels;

to tue employees of the firm. In order to exercise
cont'ol *here must be a reverse lnfbrmat1on f1ow to

Der*”*med at tne lower levels. The organizational

vnfﬂrmat1on system then is simply a zollection of

¢ fferent channels cr media for trangmn°t1ng infor-

mcf~0n frem the top of the organization to the bottom

2nC back up to the top once more. (Alzxander, 1974,

3

P

Main idea ,,

il

Suideline

By program implementation, we mean the task of actua]]y

converting a problen solution; existing perhaps in the

form of a flowchart; into a computer program. This task

involves a number of clearly identifiable steps. The

first of these id coding; in other words, actually writing

the instructions. It's a rare programmer who can write

error-free code; thus a second step in this process is
program debuy, which Simply means removing the errors
(or bugs) from the program. Tre finail step is program

testing. In this step, the program is used to process

realistic; representative data, and the results are com-

pared with expected results. These three steps overlad

a great deal; with errors frequeniiy being detected during

testing and removed (debugged) by recoding portions of the

program. (David, 1978, 218)

Guideline # | Subject _ Main Idea ]
I
!

-—d
[AVH
~J.
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8.2 PROGRAMMED DATA TRANSFER

Programmec data transfer is the e:”.-.cC and most cormon

ﬂeans of performing I/0. Each im=u=, ~utput transfer

(I0T) instruction initiates one -~carimed transfer

wnich may Lransm1t data or statis i-irsriidation either . to
or from a peripheral device. Th. amcunt of information

that will be transferred by ap .7 instruction depends
upon the particular operation th=c is coded into the
instruction and the design of thw2 I/€ device interface.

In genera], programmed data transsferc are limited to a

maximum of 12 bits of informatior per ICT instruction.
{Digital, 1976-77, 8-1)

Guideline =

l
|
|

Since maintenance begins after the program has been written,
it iﬁvolves some spécial prObléms- The or1gxna] programmer

refresher; or he or She may havs eft the organization,
meaning that someone else must <ird and fix the bug or make
the modification. if a program is to be successfully

maintained, 1t is essential that & very clear and complete

descrintion of the logic of the program be available.

(David, 1978, 214)

Guideline # Mair. Idea

4:1.5.3 JES2 /*SETUP Card

A /*SETUP card is used to inform the operation of those
tape and disk volumas that are to be mounted for the

job. There must be a separate /*SETUP card for each
volume to be mounted except when. setup by dataset name is.
utilized {see "dataset name," below): The /*SETUP card(s)

can be placed anywhere within the JCL for a job; however,

the /*SETUP card(s ) must not occur before a JOB card, or

between a "DD *" or "DD DATA" statement and its corresponding
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delimiter. ;u should be noted that a job will be

cancelled if it ;;qu1res volumes to be mounted and

the /*SETUP card is smitted or coced improperly.
(UNI-COLL. »-]’)

Guideline # | Subject | Main Idea
1
i
]

Paragraph Comprehension and Iljustratiuns

- Paragraph comprehension can be reinforced by the proper use

of illustrative material. Data processing relies heavily upon

various types of flow charts: Students must understand that these
charts present sequential information and Should, therefore, be
"read" in the intended sequence. They should also develop the
practice of reading the diagram and the prose in an integrated

fashion. In the following example (Arnold, Hiil, Nichols, 1978,

120- ]211 write the numbar of each step discussed in the prose on

the appropriate part of the diagram.

COMPUTER FUNCTIONS

The ab1]1ty to compute is oniy one of the functions of

an electronic data processing system. The other basic

functions are data storage, control, and communication.

These functions enable electronic computers to process

data in the fo]]ow1ng steps:

1. The data to be processed and the instructions

for processing it are recorded in an input

medium such as punched paper tape, punched

cards, magnetic tape, magnetic ink characters,

or optical characters.
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The instructions and data are fed into an input

device, where they are automatically converted

into electrical impulses. The instructions and
data are then routed to the main storage or

memory unit, where they are neld until needed.
Data also may be stored in an external or
auxiliary device.

Instructions are accessed and interpreted by the

centrol unit of the computer, which directs the
various data processing operations by issuing
cormands to all components of the systen.

In accordance with instructions, data is trans-
ferred from storage to the arithmetic-logical
unit of the computer; where arithmetic operations

or comparisons are pertormed a5 directed by the
control unit.

Processed data is routed to the storage unit,

where it may be held for furtner processing or
moved to an output device, agein as directed by

the control unit.

Data emittzd from storage is recorded by an output
device in a medium such as punched tape, punched

F=—==-- o= : P ——y-——---- 1
I I et | ;
t ] 17 " 'f":' ! '
! : 1 ! !
! j ! | ' :
f | 1 ! |
] ; I
' | | !
4
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] o N Ve ' ] 1 ‘ il
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—= Cuirmandg tow

—> Doty tn

Figure 6-4. Relationship of functions of a computer system.
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Tne re} a:1
rigure 6:4. 'n1s diagram depicts the significance of
the storage it ac a cormon link between ail units or
components of the computer. It also shows that all

units operate uncer the direction of the control unit
as it receives and interprets one instruction at a
time. These functions will be d:wcribed in greater

cetail in the following chapters.

ip of these functions is illustrated in
'!

sh
uni

A metnod of representing data that is acceptable to

the system is essent1a1 for perforriance of the functions

outlined above. We shall now consider methods of data
representation:

Although students cannot write in tneir texts; dittes or
transparencias of seiections can be made so that they can practice
cross-referencing the diagram and the prose.

Exercise 11
As an example, cro. - %3 has been started on the
following selection. Finist ii. .-,k and then cross-~eference

the sécond Selection:
Aside from the sheer volume of data, we might ask what
there is about processing data that consumes so mgeh time
and effort and creates such a need for mechanical and
elsctronic devices: Actually, from the time of origin to
the time of arrival in a final, more useful form, data may
go through a number of operational steps referred to as
the data processing cycle. This cycle may be roughly
divided into the following steps: origination of data,

data recording; data manipulation. report or document
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preparation, data communication, and data storage:
Thes2 steps are illustrated in Figure 1-2.
<
rigination of Date

usiness forms, often referred to as source doCuments:

o

This original data might be handwritten, typewritten, or

prepared in a variety of otiar ways:. For example; payroll
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Figure 1-2. Steps in the data processing

cycle:
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time data might be handwritten by the worder on a

timekeeper, stamped in numerals by a time clock, or
punched into a card: Other examples of source docu-
ments include sales orders, purchase orders, invoices,
and material requisitions. These original documents
are especially important for two reasons: (1) they
provide verification of all transactions, and (2) they
are the basis for all further actjons.

Recording Data
The basic function of this step is recording data in
some form that allows it to be handled conveniently in

recording magnetized spots on magnetic tape, writing or
printing daté in magnetic inks or using some other
meditm acceptable to the system as a means of entering

and later transferring the data from one step to_

another (Figure 1-3).

In some cases recording may be combined with the
called source data automation. For example, by using a
typewriter equipped with a magnetic tape recording device;

it is possible to prepare simultaneously a typewritten




di cument, such as a sales invoice, and a magnetic taoe
containing the same or selected data. Thus; the original
data is automatically recorded in machine language for
entry into a computer svstem.

Data may also be recorded and transmitted directly
into a data processing system without the need for docu-
ment preparation. For example, the time reporting
discussed in the preceding section could be accomplished
by inserting the worker's coded badge on identification
card into a data collection device capable of reading
and transmitting directly to a remcte computer the data
about the employee and his time of arrival or departure
(Figure 1-8). In some computer systems data is entered

Tira
(%X = Sl B 8 N -4

2 sens do oo
i

dirsctly intc the compu
console keyboard:
The following steps can also be important parts of

the data recording function.

Editing. This is the process of selecting significant

data and eliminating data that does not need to b. re-
corded for further p-ocessing.

Coding. As a means of further reducing the amount of
data to be recorded and processed; abbreviated codes are
often used to condense the data: The technique of con-

verting daty to symbolic form has been used in many fields
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as @ means cf saving time, effort; and space; and as a
convenient cevice for identifying and distinguishing
data. The rmost familiar types of codes used to express
words or ideas are the alphabetic, which consists of
letters; the numeric, in which numbers are used; and

the alphanumeric, which used both numbers and alphabetic
characters. The designation of units in a large organ-
ization as departments A, 8, C, etc., is an example of
the use of alphabetic code. Examples of the use of
numerical codes include credit cards; bank accounts; and

Classifying. Classifying is the process of identifying
one or more common characteristics to be used as a means
of systematically grouping data into classes. Categories
might inciudé'type of product; location; department price

range; etc. Classifying may occur as a separate step.

determined and enterad as part of the recording process.
As defined her=; classification is an initial step

that precedes the actual sorting of data. For example,

classifications such as department number; age group;

though the records ar= to be filed alphabetically. The
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oresence of such classification data makes it =asy to
rearrange records 4t any time for statistical or other
purposes.

Codes are used extensively as a means of identifying
different classes of data. Numbers or letters of the
alphabet; or a combination of both; can be assigned to

recognition and ease in writing. For example; the names
of the states are frequently designated by code numbers

such as 01 = Alabama, 02 = Alaska, etc.

Conversion. Conversion is a means of transforming data
from one recorded form to another. For example, data
recorded in punched cards may be converted to magnetic
tape; or vice versa; by the use of special equipment
designed for this purpose. Such conversion changes the
recorded form of data but not the nature of the data.

Conversion. as well as re-recording in the same form, may

occur at various times during the processing cycle:

Copying and Duplicating. These are proc=sses by whica
facsimiles of data can be prepared for ¢ stribution tc
more than one user or for use in diffe int steps in the

processing ecycle.




Verifying. This essential function assures that all parts
of the recording process have been accomplished without
error; and that accurate data is entered into the
proct. *sing system.

Manipulation of Data
'f the original form of data were suitable for all purposes.
less processing would be necessary. Seldom, however, can
the real objective of a transaction or situation be
attained without converting data into a more useful form.
This conversion is accomplished by means of one or more
of the following procedures:
Sorting. Sortiny is the process of arranging or selecting
data according to (1) order or rank or {(2) comton char-
acteristic. Sorting according to order or rank, known as
sorting in sequence; takes place when data is arranged in
numeric or alphabetic sequence. Sales invoice data, for

example. might be arranged according to sequence of invoice

___ nurhers or customsr
characteristic; known as sorting by classification, takes
place when data is arranged in similar groups. For
exampie; customers could be classified by geographic

area. by salesman, or by type of business. Like other
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Comparing and Analyzing. By these processes we determine

such factors as the nature; proportion; relationship;

order; similarity; or relative value of data.

Calculating. Calculating refers to the arithmetical
orocesses of muitiplication, 2ivision; addition; or sub-
traction; which are necessary to convert data into a more
significant formi. For example, an employee's weekly hours
of work and his hourly rate of pay become much more
significant when they are multiplied together to determine

his weekly earnings:

Summarizing and Report Preparation

Summarizing. Summarizing is the process of condensing
data so that the main points are emphasized. Summarizing
generally involves listing or tabulating data and totaling
each list: The running of a list on an adding machine is
one form of summarization.

Summarizing is related to sorting since the arrange-
ment of data into categories is usually part of the
summary process: The sorting operation in itself may be
meaningless, however; unless the results of the separation
are known. Summarizing carries the process one step
further by providing totals to indicate the individual or

comparative values of various classes of data. As an

4
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illustration. the daily sales ~ i store may be listed

by departments. This operaticn achieves a ¢istribution of
sales data. However, :he r=lative performance of each
department cannct be ascertzined at the end of a weekly

or monthly pericd until the data is summarized by

totaling each list. Thus, the ccta‘led lists are condensed

Report Preparation: The processed information that results
from the uata processing cycle is known as output. This
could include documents such s pe: roll checks or statements
of azcount; or finished repe~ s suzh as a sales analysis;
sxpense distribution; inventorv; or weekly payroll. The
neans by which the processec information is finally re-
cordad is known as the output medium. Dependinc on the
type of processing system béihg used. output meciz could
consist of typewritten documents or ~eports. printed forms,
punched cards; punched paper tape; iagnetic tape. or other
special forms.

Communications

Cormunication is ths process of transferrinc datz from one
point tc another dur<ng the processing cycle or of delivering

the final results t> the user. Many methods may dSe used,

“ringine from the ve-y simpi-- to the highlv complex. Data

‘- @ritien, punched card. ¢ - other form may be transported



Datz

inte=nally by hand or by a conveyor mechanism of some
type. Externally, data is often transported by mail.
Almost any process of tramsmitting information may be
considersd a form of data commcnications. However,; in
this z2riod of advanced technol6gy the term "data
commur ications" generally refers to the electriceal
transmission of data that has been transformed into a
specicl code. It is now possible to transmit data between
a wide variety of devices, internally or externally, by
direct connection or by means of telepnone circuits,
telegraph circuits, or microwave. Teletypewriter se-vice
is prosably the most familiar example of wire communication.
magnetic tape form to be transmitted between units i~ the
same building 0i city, or thousands of miles apart ( igure
1-8).
Storage

Upon comoletion of the processinc cycle, or possibly at

2 50i~t o intermediate results during the cycle, data
must Se stored so that it is readily retrievable. The
storage of data is a matter of monumental proportions in
some organizations. This is especially true of certain
gOVéfhméhtai agencies and business firms that have a large
number of documented transactions. It is of utmost

importance in such organizations to design a storage system
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that will facilitate the retrieval of data needed for
current operations and safeguard data that may be needed
for refsrence in the future. Storage techniques depenc., of

elements 1nto which all data processing problems subdivide.
A1l or some of these functions have to be performed
whether they are done manually; by mechanical means; or

by electronic computer. In spite of the vast differences
in these methods, however, the objective of dita processing
remains basically the same -- the conversion of data to
useful information.

Now. cross-reference the following: (Figure 2-11 is included

in Figure 16)

2:3:1 KEYSTROKE PROCESSING (Scandata 2250/2 System Engin-
esring, 2-114-215)

Keystroke processing (see Figure 2-11) begins with a key
depression at a terminal: This results in an interrupt
which is acknowledged by the process and results in
buffer (XKSTRK BUF). The EXEC module is altered to this

event:
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The executive, at the time slice allocated for that

terminal establishes a terminal work area (TWA) and

passes control to the EDITOR. The TWA includes record
buffer 1 and record buffer 2 and the sector buffer.

The record buffers are used to accumulate and process
data. The sector buffer is used to attain maximum disk

efficiency.

The EDITOR converts the incoming character to EBCDIC

and initiates a work sequence.

During the work sequence initiation,; characters are

accumulated in CMMD BUF and the requested work type is
evaluated: Once the work type is established, batches
are opened and format programs are ioaded followed by

normal data gathering.

Characters continue to be routed by the EXECUTIVE to

the EDITOR. The EDITOR validates each character according
to the format specification. If the character is valid,
it is stored in REC BUF 2. Otherwise; an alarm message

is displayed on the CRT. The end-of-field is checked and
if not at the end of the field; KSTRK BUF is checked for
additional characters to be processed in the same manner.
If SKTRK BUF is empty, the accumulated characters are
moved to CRT BUF for display and control is passed on to

the EXECUTIVE.
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At the end of each field, format procedures are executéd
and the balance registers are updated. Any alarm, DUP,
or DISP procedures are executed at this time. The
processing of fields continues in this manner until an

end of record is reached.

Exercise 12: Textbook Application

Pick four paragraphs from your fourth week's reading
assignment. Identify the subject in each.

g
%
1;_

Subject

Pick four paragraphs from your fifth week's reading assign-
ment. Identify the subject and main idea in each.

Page =} Col. #| Para. #| Subject | Main Idea
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Pick a segment at least four paragraphs in length from your

... _Subject | Main Idea

other sequential diagrams from the fifth; sixth, or seventh weeks
assignment (if possible). Note the page number of the prose and
diagram.

| Page # Prose | Title Diagram iy

1o

Page # Diagram

v
~
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Teaching Students io Understand the Paragraph

Understanding the paragrapk is the most difficult reading

The fourth week of class can be devoted to the paragraph subject:
Monday 5-10 minutes can be spent in a general introduction and
discussion/practice locating subjects in simple sample para-
graphs. Wednesday the three criteria can be applied to more
sample paragraphs and students can look for the subject in
specified paragraphs from the homework reading: Friday a few

of the homework paragraphs can be discussed and one or two more

complex samplec given. Friday's homework can include 1-3 more
paragraph assignments.

During week Six; a similar procedure can be utilized to
teach locating the main idea. Each day one of the three clues can
be introduced and applied along with the more general directicns
of "what is the most important thing thé author is saying in this
paragraph." The paragrapis you identified in the text application
can be assigned to the students with directions to find the
subject and main idea: In the sixth week the class can be
the subject and mair idea just as you did. They can also practice

integrating the reading o illustrations and prose.
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Section

EFFECTIVE READING TECHNIQUE

In a1l subjects, the time comes when we ask our students to
study by themselves: In many instances, these students do ngt
know how to study. This section contains a brief overview of a

study technique originally devised by Francis Robinson (1970)-

The SQ4R Method of Study
Many elementary; secondary; and college students nave not
learned how to study a textbook assignment. A typical procedure
is for the student to do nothing more than open his book and read
the assignment. The more conscientious may follow this initial
reading by a second or even a third reading of the same fruitless
type: Research has found a good method of helping the student

read a given selection with better understand1ng and better recall.
It is called the SQ4R method. It involves five basic steps: (1)
Survey, (2) Question, (3) Read, (4) Recit, [5) Review. Some of
the things to be done in each of the five steps are discussed
under appropriate headings below.

Survey:
Look through the whole assignment. Read the headings if

there are any; read the summary if there is one. Try to

get the general idea of the content of the whole lesson.

Later you can piece the details into the framework

which you have in mind, and the entire lesson will
mean more.
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Think of the questions which are likely to be answered

in tne lesson. Often the headings can very easily be

{

turned into questions: UYse tnhem! If any heading does

not tell vou plainly what quest1on is to be answered

in that section use this question: "What does the

author expect me to learn about from studying this

section?” If there are no paragraph headings, skim

the section guickly for the main ideas.
Read:

Study the lesson to find the answers to the questions:

Do not stop to read every word carefully, concentrate

on finding the main point: You cannot remember all the

facts you find, so you want to look for the important

ones, of which there wil: be only one or two for each

section. Don't pick out too many. Do not try to
memorize the facts at this point; 3usz sort out the ones
you need as you go along:

Make Stﬁdy gaides Fold or rule a large-sized notebook

paper lengthwise down the middle. On the left, list the

topics discussed in the book. If there are paragraph

headings in boidface type, use them. If not, 1ist the
main ideas found in the preliminary survey. Leave space
between topics. Wheh you have f1hished reading a se€t16h

on the r1ght the key words of the ideas or Facts you

have decided are most important for each topic. Do not

do this until after you have read a section and thought

abeut 1t: This is most important.

Recite:

Go back over the lesson .mmediately. Cover the right nénd
side of the paper and check the heidings on the jefi:
Ask yourself, "Do I remember what this section was atout?"

or "Can I answer this question?" If vou find that you

cannot you know that you must look at the key words. or

even go back to the book if necessary, in order to restudy

the particular part which you did not understand or have
forgotten. Step 4 is very important. Giving yourself an
immediate quiz on what you have just studied is the best
possible way to prevent forgetting.

4
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Practice until you can recite on thé entiré study quide

w1INnoui reTerring to TthE kEy wordS. Then practice some

more. 1nis 2«tra practice is what really pays off.
Review

Sore time later; and always before an exam; go back to
vyour neacings and guestions and guiz yourself. Reread

only those parts which you have forgotten. If you have

taken steps 1, 2, 3, and 4 faithfully, you will find that
¥ou do not have too much to restudy.

0
-

students learn to change the headings within a chapter to

-

at the end of tne chapter. Indeed, what often takes place when
we @ssign questions from the chaptér ending is students read the

questions and then copy only that information which answers the

Guestion without ever having read the chapter or designated pages.
The process of formulating questions is a thinking exercise which

tunes students into the assignment. Reading, studying, in this

way is a life-long skill that really should be taught: As a skili;

it may be more important than the content and concepts of the

subject.
Occupational Literature Aoplicaticn

The occupational iitéiatdié in data processing consists
heavily of computer-generated user's guides. These gererally
include a detailed table of contents and a number of short,

titled. topics per page. Seldom do users read the entire quide

at one time: Rather; they use only those sections needed to solve



a particular problem. E£fficient use of surveving techniques (1.

surveying the table of contents; and 2: skimming subtitles) can

Exercise 13: Textbook Applization

Select a portion of the chapter you assign in the seventh or

eighth week of class and practice the $Q4R method.

Teaching SQ4R

Students have already learned how to locate the subject and
main idea of a paragraph and how to distinguish these from
information that is merely supportive: In the final "paragraph®
assignments they practiced recording information in much the same
manner as they will for SQ4R. This should facilitate SQ4R
instruction. On Monday explain surveying and have the students
practice in class on the chapter currently assigned. Wednesday
have them prepare guestions from some of the headings, either
individually or as a group. They can continue this exercise for
homework. Friday the read and record steps can be presented and
compared with the subject/main idea work they have already done:
Reading and recording can be practiced on the homework assignment
and discussed the following Monday.

Teacher-made notes on the reading can be shown on a transparency,
on the board; or a ditto to allow students to check their own
notes. Wednesday the recite and review steps are introduced with
students pairing-up to quiz each other from the left-hand subject

1=
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utilize the S34R metnod on their assignments. The next w5
Fridays, and sooradically thereafter, students cén quiz each
other on their notes wnile the instructor walks around the room

noting whether each student has followed the correct procedure.

At the beginning 0 -he next chapter, students should again Se

required to perform the survey step in class and suggest some

guide questions derived from the chapter headings. Review of

the other steps should take place as needed:



SECTION 6

RECOGNIZING AND RECORDING COMPLEX INFORMATION
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Recognizing anc Racording Corplex Information

Data procassing literature often nighlights three important
logical relationships, classification, causality and comparison.
Classification; in its simplist form is simply listing. Discussion
of causality are straightforward: errors, messages and the related
problem, rechanical failures and their causes: Comparative infor-
mation, though is largely limited to visual presentations in charts.
Classification and causality are easiest to see and remember if tne
notes taken about them have a visual impact. Eacﬁ of these charting

techniques are given below.

Classification

The use of classification can be signaled by a colon (:;;
number or letters, or words such as "these include." At other
times it is simply introduced by a Statement as in the example
above. Since outlining is the easiest way to record classifica-

tion; information may be originally presented in this form. If

not, students can construct their own outlines.

5:1 The APL classification provides account control of

the following items:

number of workspaces authorized
shared variable quota
sh1‘t, authorized

session timing maximums and defaults
(UNI=COLL, 2-2)

r\.\
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versatility a hidden strength.

3oth the 732 and 733 KSR and ASR terminals are
equipped with eitner YSASCII or CAUDOTT/CITT

codes and a choice of line interfaces. This makes

tnem ideally suited for application in:

8 Point-to-point communications networks.

ngrjguter timesharing systems.
WHigh-volume data entry operat1ons, for process1ng

of orders, credit Histories and invoices.
®High-speed remote input-output ot a central compuzer:

lemputer systems and peripheral data communications

networks for program input/output and off-line
storage:

{Texas Instruments; a, 1)

There are many concerns about the 1mpact of the computer.
Most of these can be ciassified into four groups: 1) auto-
mation, 2) threats to privacy; 3) loss of individuality and

regimentaticn; and 4) abuse of power. (Vazsonyi, 1977, 12)

Concerns about computers

automation

threats of privacy .

loss of _individuality and reg1mentat10n
abuse of political power

£3000. N, —
L

In addition to the financial and statistical data required by

governmental agenc1es, business enterpr1ses must furn1sh

annual reports to stockholders, and various data to customers,

creditors, and the genera] public. Some external data needs

have their counterparts within the organization. Payrall

records, for example, provide necessary internal data anrd

also form the basis for financial and personnel reports to
the government and teo unions.

Interna] needs fall broadly into two classes: operations ana

control. First, a tremendous amount and variety of routine

operating documents are necessary as evidence of (1) primary

transactions with customers and vendors: and (2) subsequent
activities involving production, personnel; materials,; equip-
ment, and accounting. For examp]e ‘the issuance of a _purchase

158 13



start a chain of events requiring the comp]e;1on of many
additisnal forms and records. These mignt include a
reGuest for gquotation; purchase order, receiving record,
inspection report, inventory record, and voucher check
In additicn to wecessary accounting entries.

The seconc internal nesd is for data to be compiled in

informative roports for use in analyzirg progress; deter-

mining 5olicy, solving problems; and planning actions of

the future. Tne much-discussed "information revolution®
of recent years nas created a whole new dimension in data

nrocessing; The ob]ect1ves of data processing now extend

far bevond the routine hand]1ng 0.7transact1on documents

and_ Séééééé of other types. Providing management with
cimeiy infi  ation to facilitate greater control and

improved deL1s1ons has become increasingly important:
(Arnold, Hi11, and Nichols; 1978, 3)

Internal data needs

A Dera ions documents of
12 ransactions with customers and vendors
2: product1on, personnel; materials,; equipment;
and accounting activities

d. ex: purchase order

8. Control reports for use in
1. analyzing progress
2. deterwining policy
3. solving problems
2. planning future actions

ity and Procedure

At times data processing menuals present prose discussion of

causality. These usually relate mechanical or programm1nq errors and

their causes. Such information can bé recorded in an easy-to-

charts; initially the recording process focuses their attention on
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ationsniz. In addition; at times it is important
10 have « ready reference for certain key inforretion.

If a cheracter does not code properly & grounding clip
leag gt the character encode driver output will enable
a stat’c crieck for those diodes wnich should be conducting

for tne code. By gro¢nd1ng two or more such points the

”UT“DIC detection circuitry can be checked: The reference

voltage at the nd]*’-FECOQHntlon comparator should be

aporoximately 3.5 volts. Two or more characters the voltage

ievel should drop to approximately 2.5 volts or less

caus1ngifbg comparator output to become "high" which gates
to the controller through the interface a multi-recognition
b1; "CZ‘O) active. (Scandata, 225077 Troubleshooting; 15)

foL, =2, 12, 42)

Problen j Troubleshooting

Lnaraeyer codes
ireorrectly

grounding clip lead at character encode
driver outpu,,to check circuitry.
Voltage should be 3.5 (2.5 for two

or more characters)

Exercise 14

Comstruct your own chart for this data processing problem.

wnen 2 non-recognition occurs and a1l codes for recogn1t1or

are present in the FCR as shown by the Conrac display it is

usually indicative of a failure in the FDM section. The
problem can be isolated in most cases. by removing the FoM
boards, one at a time initially, until recognition takes

place. Care should be taken when replacing diodes or

adding diodes for new design on the FDM board that they

are placed in the proper direction that is, with the

cathode (end with the bard) always connected to the hori-

zontal line: This is the only place in the system where

this occurs. Diode masks, Feature Matrix, Character Encode,;

Feature Encode Matrix boards all connect the cathode to the
vert1ca1 If a mul;1-recogn1t1on occurs_it is best to

grounding the character encode driver input: It then

uurmng off the character that shou]d recognize by

160
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becores 2 matier of checring the Feature Code Register
acairst tne FIM boards: [I5id)
Jrodlem “roubleshooting

Much more cormon in data processing is the use of flow charts
wnicn are ciagrams of either causality or procedure. Since the
construction of fiow charts is an important part of a data processing

curriculum; it wiil not be discussed here. Please refer once again,

Comprenension and ITlustrations).

Comparison

The final logical relationship to be discussed is comparison.

as those below can be used as examples with the instructor asking
questions such as compare the height, in centimeters, of a recogni-

tion unit ar* a document transport and scanner” (See Figure 17, 18).
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See Table I below
wiring rgns <2

d of 213

TADIC T aa
O Y PO BT A tQ

<ees

‘v;,: -,473?;QF

the voltage drop to 2 volts or 18ss under 2
amperes at a conductor temperature of 200 C.

CONDYCTOR SIZES AWG CU CR

P

Ffigure 12

for conductor sizes for cdifferent lengths of

EQUI

115/230 v. Single Phase

3 Wire

A1l Three Conductors

VALENT H

G Cu

Cu

“"
O
.
™N 4 OV OO

One-Way

Length 0% Pun

Fe. i

Up to 37 (11)

37 t0 57 {11 %o 20)
67 o 31 {20 w0 28)
91 t0 125 (22 +o 45)
One-lay _

Length o8¢ Run

Ft. {I";_:L

Up to 50 (15)
50 to 78 {15 to 24)

H 78 to 123 {22 to 37)

123 to 197 {37 to #0)

120/208 v. Three Phase

4 Wire

A1l Four Conductors

No. 8 AWG Cu
No. & ANG Cu
No: &4 AWG Cu
No: Z &WG Cu

ERIC

Aruitoxt provided by Eic:

(Ibid)
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Exercise 15: Textbook Application

Select three paragraphs or sections from the text assignment
for weeks nine; ten or eleven that present classification and
causality or procedure discussed above and complete a note chart

on them. In addition, locate on comparison chart.

Classification

1. Pg. #

2.

3.
137
164 d



Causality

1.
2.
3
Comparison Chart: Topic. Page #

Teaching Students to Recognize and Record Complex Information

after week Six; whenever it is appropriate for your text. Reading
comparison charts may be discussed even earlier. Classification and
causality charts need not be presented at the same time- For con-
venience sake, it is assumed here that both will be introduced during

weeks nine; ten; or eleven: Each form should be presented on &

165
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separate day: One or two sample paragraphs or sections can be given
and the students can construct the charts as a class: Related homework
assignments should be given as soon as the appropriate text selection

are covered.

J 3 9
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nN.

Thernton, L.J. and Lee, T. Developing and Delivering
Reading Intervention Strategies for Peansylivania ,
Vocationa] Teachers of Special Needs Students. Final

Report. (In progress)._ Six curriculun guides for

specific occupational specialties are in varying Stages
of completion.

Ibid. Support research demonstrates deceptive nature
of mean as measure of central tendency in occupational

curricular literature readability research.

Thornton; t.J. Overcoming Disadvantage By Reading

Deficiency: The Cloze Teaching Technique. oJournal of
Studies in Technical Careers (Publication Pending). The
material included herein was adapted from the above

article and includes substantial direct quotation per
copyright agreement provisions with the publisher.
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