
DOCUMENT RESUME

ED 194 873 CS 005 716

AUTHOR
TT TLE
INSTITUTION

SPONS AGENCY
PUB DATE
NOTE

Thornton, L. Jay: And Others
Radio and Television Reading strategies.
'Pennsylvan ia'State_De t; of_EducatiOn; Harriburg.
Bureau of Vocational:.and'Technical Education.:
Pennsylvania State U iv:.;- University Park. Div. ofIOccupational and Vo a,tional Studies.
Offite of Education (DHEW), Washington, D.C.
80
105p.: Several charts may be marginally legible.

'FIDES PRICE ME011PC05 PlustPostage;
.

DESCRIPTORS Cloze ProcedUr : Disadliantaged::*Functional_Reading:
i postsedondary EducAion: *Reading Difficulties:

*Reading Improvement: Secondary Education: Teaching
Guides: *Television Padic:Repairers; Vocabulary
Skills: Vocational Education

ABSTRACT
This instructional guide was de/eloped to assist

vocational teachers of radio arid- television maintenance in their work
with students Who are considered disadvantaged because of reading
deficiencies.- The -six sections of the guide contain examples of
several strategies believed to be useful for the vocational
instructor seeking methods that are specifically related to ra-dio and
televiSion instruction; TheSt sections discuss readability
procedures, the cIoze procedure, basic vocabulary skills, paragraph
comprehensior, the SQ4R study method, sand recognizing and recording
complex information. Fourteen exercises are offered for applying- the
information to radio and television classrooms. (EL)

**********************************************************************
* _Reproductions supplied by EDRS_are the best that can be made *
* .. from the origina2 document; *
**************************** ********************,;(****************t**



RADIO AND TELEVISION'
READING STRATEGIES

L. Jay Thornton
Project Director

Louise Bay Waters
Reading Consultant

Ta-Wei Lee
Project Associate

U S DEPARTMENT OF HEALTH.
E 0-UCAT-ION_A YVELE AWE
NATIONAL INSTITUTE OF

EDUCATION

TUN, DO( NM/ NT IIA% 111 I N NINA_

DU( I D ICA( 11 A', RC( I IVI. D I ROM
T-4 Pt 17ILON Ok 011GANIZAT ION ORIGIN
A INC( IT POINT% 04 _VII W_OVI OPINION%
ST Alf 00 r,I T NI ( %!)A111L V RI PRI
'LUNT Of I I( I At NA-TIONAL IWO 1111(1 01
I ON( ATION POILIT'ION OW POI I( Y

Division of Occupational and Vocational Studies
The Pennsylvania State University

Pennsylvania Department of Education.
Bureau of Vocational Education

1980



iii

FORWARD 9

Education amendments in 1116 (P.L. 94-482) provide for

special assistance to a'wide variety of students with "special

needs." The special needs of these students are derived from

conditions.of the students which are believed to inhibit success

in vocational programs; Both handicapped and disadvantaged

ihdiVid-pals are to be served by the legislative provisions;

Academically disadvantaged students are those individuals

who; because of math; reading; or communication deficiencies;

may not be able to succeed in vocational Orograms; Legislation

has provided for research and development projects to address the

.

needs of these individuals. The projects in progress havaJpeen

designed to respond to that call for research and development.
_

This instructional guide was developed for the purpose of

assisting Radio and Television Teachers An their worts with students

who are considered disadvantaged because of reading deficiency.

It was developed as a result of vocational reading research at

The Pennsylvania State University. The, guide is intended to be

field tested in selected classrooms,in 198Q funded by the

Pennsylvania Department of Education.

"Radio and Television Reading Strategies" have been developed

according to certain distinct tharaCteristics of reading require-
ro

ments in vocational edkation:
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(1) Reading is a vocational skill; one that requires

reading abilities that differ from those associated

with general literacy:

(2) There is a difference between curricular literature

(textbooks and other literature which must be read

in-the context of student. status) and occupational

. literature (manufacturers instructions, 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 need little 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 seekihg

methods that are sRecifically related to radio and television

instruction: The instructors are responsible for taking ehese

examples and applying them to their occupational specialties. Not

all of the methods will work for all radio and - television teachers



or their respective students. The methods were designed to be

adapted, not rigidly adhered to.
,

Companion R & D projects at 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 management, values' clarifi-

cation; job procurement; and communication skills. Four other

occupational specialties (Carpentry; Cosmetology;'Data Processing;

and Medical Assisting) will be the bases for reading strategy

guides (Thorntohi 1980). These guides will focus more specifically

on the repsective individual occupational areas utilizing a

format similar to the radio and television guide.

Field testing during 1980-81 school year is expected to

result in additional refinements of the several reading strategies.

Criticism and recommendations are invited by all who receive these

materials. Correspondence should be addressed to

Director

Reading Intervention Strategies Project

113 Rackley Buildipg

The Pennsylvania State University

University'Park, PA 16802

t

L. Jay Tharnton

Project Director

1980 (
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SECTION

READABILITY

Id Order_f 1 n for intervening in situations of reading

defitiehtY, severapieces of information are required. First, it

must be known how urgent the need to read actually is, in the

context of both curriculum and occupationaTjeguiremetS. ThiS

does not suggest that reading', in the general literacy sense; may

not be important. Educators clearly recognize that reading ability

is crucial if learning is to occur. What this first question

addresses is an examination of objectives and their component tasks

to ascertain.how much=reading is required to complete the tasks

and, ultimately, the objectives of the course.

Although there haeen no research to date to.distinguish

between'curricular, and 'occupational reading requirements (Referenee

,Note ) it is not difficult to visualize differences between textbodk

reading and,_ for example, manufacturers maintenance manuals.. Wien

Gerrish and Du6ger (1977) advised studenti: "There are many varia-

tion's to the basic tube checker...Detailed instructions will always

be found in the manual supplied with :tile tester" (p. 288), it was

intended that the-student of radio and T.V. read this literatUre.

That directiVe identifies two kinds of reading: that Whitff is re=

quired to read the Gerrish and Dugger textbook (curricular) and that

required to read the manufacturer's instructions (occupational).

Previous research (De.W. Smith, 1974; Thornton, 1977; Thornton, 1979;

Thornton, 1980) suggests that there could be significant differences

in the readability level of sections of textbooks dealing with specific

tasks and Me readability level of literature pertaining to the

performance of those tasks.

1
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it iS a fatt that reading literature peculiar to ait-becUpatibhaT

specialty at leaSt implies that some form of reading is a vocational

Skill. ThUS, the second bit of information must be collected.- It

must be known (Or decided) if the teacher, the school, and the

schooldistrIct intend to address reading witiin the vocational.

curritUIUM or as-prerequisite skill.. If reading, is to be dealt

with in the vocational curriculum, then all Students must rdletVe

some form of vocational reading instruction: If; however; reading

skill, is envisioned to be preregUisite then the thrust of reading

in vocational.settingswould be'toward deal* with deficiences;

'The strategies; in the latter situation; wouf,d be indiViddaliZed

and delivered on a case by"tase basiS;

The Previous twojpieces of procedUral infbrMatibh are fairly
=

general; the third and fburth are specific. ,The third deals -With
4.,

hOW diffitUlt literature in a specific occupOtional curriculum is
! I

to read. What iS the readability level? The fourth deals with how

able students are in terms of reading abilit4. 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 ObSSeSS in order to read the literature analyzed. Not

the underlining of tsStiMate and approximate. It must be cautioned

4
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that, although these procedures have been validated by extensive

research, they are not the sole determinants of readability.

Muncrief (1975) discussed a variety of other considerations that

are involved in readability assessments. For our purposes of
2

matching literature assessment to student ability an index of

readability is a useful measure.

There is a second caution needed about readability procedures.

Preliminary results of current research (Reference Note2
) brihgs

up serious questions about trying to find an average readability

level of occupational literaturei For example; what does it mean

that the average (the word "mean" is normally subttituted for the

word "average") readability level of a textbook is ninth (9th).-

grade? -Because the word average or mean is used; it can be assumed

thatscaeoftheliteratureisygherthanninth andsme_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 ofthat argument, a little must.

be known of how readability assessments 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 done in the next section;

To point out the problem with using the mean (average) some

hypothetical samples have be graphed below. The graphs show the

4a



curve which- wodld result if the frequencies of grade level of

samples were plotted on the graph. Thk vertical axis of the

graphs represents the frequency that samples were found to be

at a particular, grade level. The hdrizontal axis represents

the specific grade levels (See Figure 1)

All 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)( Fles-h procedure (See Figure

A form for calculating as been included to simplify the

Flesh Formula calculations. See gure 4)
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Figure Sample Readabilfty Graph .

--average
most cases

7 8 9 10 11 12

grade level

(most cases above 9th)

most cases
4r average

7 8 9 10 11 12

grade level

(most cases below 9th)

most cases

,/

average

7 8 9 10 11 12

grade level most cases one grade
(most cases at highest higher and lower than
and lowest levels) average)

rraverage
and most

cases

7 8 9 10 11
grade level

(most cases at 9th
substantial variability)

47- mist cases &

average

12

7 8 9 10 11 12

gradp level-

(most cases at 9th
slight variability)

most cases

7e'8 9 10 11 12

grade level
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flgure ar. -GRAPH FOR ESTIMATING READABILITY

by Edward Fry; Rutgers University Reading Center; New Jersey
Average number of syllables per 100 words
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Figure 2 (Continued)

/1

lairections: Use a Stratified random procedure; at last five percent for books, more
for shorter materials. For example: If a boa is 350 pages long; five
percent equals_17.5. 350 ; 17;5_equals 20. Select a starting number, for
example: 6. The first sample page is 6; then 26; then 46; then 66; etc.
If one of the pages has no text proceed one page at a tim forward until a
page is found from which a sample can be taken.

From each of these pages- select 100 word passages (alternate_positions.on
page_from which takOn. For example: beginning, middle, ending),__Plot the
average number of syllables and average number of sentences per 100 words on
the above graph.

This will give you' the average readability of the book

Example:

Syllables Sentences

First 100 Words
124 6.6

Second 100 Words
141 5.5

Third 100 Words 158 6;3

Average 141 6.3

Then plot the syllables and sentences for each sample. This will illustrate
the range of readability for the literature being analyzed.

For further information ardyalidity data, see April; 1968 Journal of
Reading and March; 1969 Reading Teacher.)



Figure 3: FLESH READABILITY FORMULA PROCEDURE

There is one:readability procedure that is easily
used with the-assistahte Of_a simple calculator. The
Rudolph Flesh1(1949):Readability Formula involves--a count
of the syllables in th0 tample:and words per sentence in
conjunction with a mathematital formula; The'result is a
"Reading Ease Score" which translates into grade reading
level.

Count the
7

words in the sample .(100 words or more;
if available).

' 2. Count the number -of sentences.
3. Divide the total number of words by the total

number of sentences.
4; Multiply that total (average number of. words

in a sentence) by 1.015.
- -

II. 1. Count the syllables in the sample.
2; Multiply the number of syllables 100:
3. Divide that total by the number o word's in

the sample.
4. Multiply that total by ;846.

III. Add,I and II.

IV. SubtractIIII from A06.835.
That ft the readipq ease score. It translates
accordingly:

R.E.Score Grade R.E.Score Grade

115-120 1 80- 89 6

110-114 2 70- 79 7

105-109 3 60- 69 8.5
100;104 4 50- 59 11

90- 99 5 30- 49 14.5
0- 29 College

Grad.

Flesh,, Rudolph, The Art Of-Readable Writing; New York:
Harper and Brothert; 1949.

11
:3



Figure 4: Flesh Readability Procedure Form

Textbook Publisher

_ 'v?

#144-s. - #Sent x.1.015 #Syl x 100 #Wds; x ;846

13
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Figpre 4 (Continup0)

.

.

. .

-PLE,Score Grade.

MinUs (-5( y) R.E. Score.

J210-6.-835

206 ;3

206.835

206.836

206;835 :

266,.8_35

206.835

206.835

206.835

-206.835

206.835

206.835

2U6-R15
;,

206.835

206_835

206.835

206,835

206.835

206.835

206.835

206.835

206.835

206.835

206.835

11571.20

110;414-:
.

1109 3

80-89

T

60-69 p'; 5.

'11 :

14;5

0-29 College.'
Grad.



The textbook sample
-c

Figure 5 demonstrates the rules.

_Ins_tructilams_for alcuLatjons

WORD couNt Fry-: ,.COUgtall words' up to y)0 words. May:
,

end in partial-sentence:). Cbunt all words up to approxi-

mately" (end sentence).

NuMbers - such as 30;:1951:, 274,
counted. as one word.

Hyphenated words =- ore word.. ..

Abbreviations - one,word

L780 are:each

Acronyms -such as PVA, NSU, USA, AVA are each
counted as one word.

SENTENCES Fry: CO-Lint the: sentences =.110'defermineAFte tenth

of a sentence when ending in a. Rart-W senterke. Flesh: Count'.

all sentences.

Headings (paragraph headings) one sentence.

'Parenthetical expression - (enclosed in;brackets) is
one sentence ."):Pri, if contained in another

sentence.

Semi-colon or colon - If there is.a semicolon or
colon in what _we
sentence; tha1 is considere(ito be another
sentence. The easiest way to handle that
is to count one sentence overall and add'one
se6tence - count for each colon or semi-
colon in the sentence.

RECORDING Fry: Write down the number of sentences per 100

(-144,

words.' In the example the 100th word is "broadcast." There are 9'

full sentences; plus the partial sentence ending
, 4 ,

There are 14'words up to and including "a" and 21 words in the

"broadcast.-1

16



FIGURE 5: SAMPLE WITH WORD COUNT OVER WORDS

1 2 3 4 5 6 7 8
THE ELECTRONIC TUNER PERFORMS THE SAME BASIC PURPOSE

9 10 11 12 13 14 15 16
AS PO PRESENT MECHANICAL WAFER SWITCH OR ROTARY

18 20 21 22 23
UM TYPE DEVICES. HOWEVER, BAND CHANGING IS

24 , 25 26 27 . 28 29 30
AECdMPLIFD BY AN ENTIRELY DIFFERENT METHOD. BEFORE

31\ 32 33 34 35 36 37
COVERUN THE- DETAILED OPERA.TLeN OF THE ELECTRONIC

38 ,40: - 41 42
TUNER,-__LET REVIBW PRESENT TUNER FUNDAMENTALS.

44 45- 46 47
1) FUNCTION AND'CONSTRUCTION.

48: 49 50 51 -N
TUNERS SELECT AND CONVERT VHF CHANNELS INTO

.57 58 59 ' 60 61 62
A COMMON LOW FREQUENCY (INTERMEDIATE FREQUENCY)

63- 64 65 66 67 68
SIGNAL FOR EFFICIENT AND ECONOMICAL RECEIVER

69 70 71 72 73 74
PROCESSINGi TUNERS GENERALLY CONTAIN THE FOLLOWING

75 76
THREE CIRCUITS:

77 78 79 80 81 82 , 83
A) HIGH-FREQUENCY AMPLIFIER TO SELECT AND AMPLIFY

_84 85 86
EACH BROADCAST CHANNELi

87 88 89 90 '91 92 93
B) LOCAL OSCILLATOR CIRCUWHAT PRODUCES THE

17



FIGURE 5 (CONTINUED)

94 95 96 97 98 99- 100
NECESSARY MIXING SIGNAL TO CONVERT THE BROADCAST

101 102 103- 104 __105 10F 107
CHANNEL INTO THE COMMON INTERMEDIATE *FREQUENCY SIGNAL.

NINGMANUAL, VOL, 9 ELECTR TUNE,
UCUS) EW ERSEY: PANASONIC COMPANY," IVISION

OF ATSUSHITA LECTRIC CORPORATION OF AMERICA) P121

a
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sentence; Divide 14 by 21 '(14 = 21); That result is approximately

;66 and rounds to 0;7; Therefore; for the Fry sentence count there

are 9;7 sentences per 100 words. Flesh: Count to the end of the

sentence in whith the 100th word occurs. Therefore; there are 107

words and 10 sentences. Enter these figures on the form and

complete the math 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:
1 2 3 4 5

The e/lec/tro/nic tuner per /forms the same ...

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 Sxample). That gives you the total

syllable count.

RECORDING - Fry: Write down the total number of syllables.

the graph plot the total syllables (across) to the number 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.

Thatis the Reading Ease score and translates to grade level on

the chart.

The total sample syllable count and retultt for Flesh and

Fry methods follow in Figure 6;
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FIGURE 6: SAMPLE TEXT

WITH SYLLABLES MARKED

THE E/LEC/TRON/IC TUN/ER PER/FORMS THE SAME

BAS/IC PURPOSE AS DO PRES/ENT MECH/AN/I/CAL WAF/ER

SWITCH OR RO/TAR/Y DRUM TYPE DE/VIC/ES. HOW/EV/ER)

BAND CHANGING IS AC/COM/PLISHED BY AN EN/TIRE/LY

DIF/FER/ENT METH/OD, BE/FORE COV/ER/ING THE DE/TAILED

0/PER/A/TION OF THE E/LEC/TRON/IC TUN/ER) LETS RE/VIEW

PRES/ENT TUN/ER FUN/DA/MEN/TALS,

1) FUNCTIONS AND CON/STRUC/TION

TUNERS SELECT AND CON/VERT V/H/F AND U/H/F

CHANNELS INTO A COM/MON LOW FRE/QUEN/CY

(IN/TER/MED/I/ATE FRE/QUEN/CY) SIG/NAL FOR EF/FI/CIENT

AND E/CO/NOM/I/CAL RE/CEIV/ER PRO/CESS/ING, TUNERS

GEN/ER/AL/LY CON/TAIN THE FOL/LOW/ING THREE CIR/CUITS.

A) HIGH/7FRE/QUEN/CY AM/PLI/FI/ER TO SELECT

AND AM /PLI /FY EACH BROAD/CAST CHAN/NEL.

LO/CAL OS/CIL/LA/TOR CIRCUIT THAT PRO/DpC/ES

THE NE/CES/SAR/Y MIXING SIG/NAL TO CON/VERT

THE BROAD/CAST CHAN/NEL INTO THE COM/MON

IN/TER/MED/I/ATE FRE/QUENACY SIG/NAL,

NOTE THAT FOR NUMBERS AND ACRONYMS) EACH LETTER
(NUMBER) COUNTS AS A SYLLABLE,

21
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The following results were obtain d from readability analyses

of the preceding sample.

Fry:

FleSh:

100 words

9.7 sentences

202 syllables

Unable to determine, but Well above college level.°

107 words

10 sentences

219 syllables

R.E. Score 8.57

Abe scale; well above college graduate.

Exerci-s-e 1-

Following are three examples selected from other sections of

the same literature. Practice the p'rocedure, marking syllables and

sentence count directly on the samples.

22



EXERCISE 1 SAMPLE 1

TUNING VARIATION

FIG, 1-4 ILLUSTRATES THE RELATIONSHIP BETWEEN THE

TUNING CIRCUIT (L,7T, C) AND:THE APPLIED TUNING VOLTAGE,

THROUGH VRi THIS VARIABLE VOLTAGE DETERMINES THE

CAPACITANCE OF DIODE CT) AND THUS CHANGES THE RESONANCE

OF THE TUNING CIRCUIT. As THE TUNING VOLTAGE I REASES,

THE CAPACITANCE DECREASES CAUSING THE RESONANT FREQUENCY

OF THE TOTAL NETWORK TO INCREASE, IN A PRACTICAL CIRCUIT,

CONTROL WOULD BE PRE-SET TO TUNE A PARTICULAR CHANNEL,

THE-NUMBER,OF VR s 8, 12 OR 20 WOULD BE EQUAL-TO THE NUMBERS

OF RECEIVABLE TV BROADCAST SIGNALS, ALL THE CONTROL'S

ARE CONNECTED I N PARALLEL WITH THEIR RESPECTIVE V R -CAP

DIODES,

(QuINTRix IT TRAINING MANUAL} VOL. 9 ELECTROTUNE, SECAUCUS,
EW 4ERSEY: PANASONIC CQMPANY, DIVISION OF PATSUSHITA
LECTRIC LORPORATiON OF AMERICA, P. 4)



EXERCISE 1 SAMPLE 2

BA4D-CHARGECIRCUITRY

THE BAND CHANGING CIRCUITRY CONSISTS OF 2 COILS, ONE

FOR. LOW CHANNELS (CH2-6) AND THE OTHER FOR HIGH CHANNELS

(CH7-13), THEY ARE BOTH CONNECTED IN SERIES AS SHOWN

_IN FIGS, 1-s-A AND 13, "THE CIRCUIT IN ktINDICATES -BAlitt-

MECHANI BAND CHANGING, WHEN THE SWITCH IS N.XOSI-

TION L, THE CIRCUIT CONTAINS Li AND L2 = Low FREQUENCY

TUNING, WHEN THE SWITCH IS IN POSITION H, L4 IS SHORTED =

HIT FREQUENCY TUNING, LESS INDUCTANCE,

THE ELECTRONIC TUNER UTILIZES ELECTRONIC BAND CHANGING

CIRCUITRY, THIS CONSISTS OF A DIODE Ds AND CAPACITOR CS

AS INDICATED IN FIG, 1-513.

-VO ECTROIUNE, SECAUCUS,
1EW ERSEY: wANASONIC OMPANY, IIVISION OF NATSUSHITA
ELECTRIC CORPORATION OF AMERICA P. 4)
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EXERCISE 1 SAMPLE 3

D) THE REMOTE CONTROL CHANNEL SELECTOR SYSTEM ALLOWS

ONLY ONE CHANNEL CHANGE WHEN THE REMOTE CONTROL UP OR

DOWN BUTTONS ARE PRESSED, THIS TYPE OF DESIGN ASSURES

POSITIVE ONE CHANNEL CHANGE IN EITHER DIRECTION WITHOUT

SKIPPING THAT DESIRED CHANNEL, WHEN EITHER THE UP OR

DOWN CHANNEL BUTTON IS PRESSED) THE OUTPUT SIGNAL OF

NAND-3 BECOMES "1" AT Pi CAUSING NAND=2 OUTPUT AT
er

PI 'TO BECOME
/Id II

4.""TOCONNECTED ].C1302 PI

THE OUTPUT SIGNAL OF NAND -2 IS

THROUGH D1334,

THIS CIRCUIT DESIGN ALLOWS ONLY ONE PULSE TO BE

GENERATED WHEN THE LEVEL OF PIN OF 1C2302

BECOMES 0", THEREFORE) ONLY ONE CHANNEL CHANGE OCCURS

DURING THE REMOTE CONTROL PROCESS,

UIVRIX 11 pAINING MANVAL, VOL0 91 ELECT OTUNE) SECAUCUS)
EW JERSEY: ANASONIC COMPANY, DIVIWN OF JIATSUSHITA

ELECTRIC CORPORATION OF AMERICA, P. IA
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SAMPLES: HOW SELECTED AND HOW MANY

It is important; if an accurate picture of tYe literature is

to be obtained; that the samples to be analyzed 'be) 5 acted at

randbm. Too many subjective errors would be introduced. by erely

paging through the bocl, picking what appears to be represent tive

samples. The easiest way and one that is Suffitiehtly randbM is

entitled B stratified random sampling.

In order to achieve the stratified random sample, it must

first be decided hdW many samples are to be drawn. A useful rule

is to select samples from 5% of thepages in the book. Remember,

however; that the more samples drawn, the more accurate will be

the analysis; That point is demonstrated in,the following analyses

(See Figure 7) of a textbook under consideration in which 3, 6,

10; 15 were drawn; (Average was used in this case to distinguish

between results of analyses in which ip.reasing numbers of

samples were drawn-.)

It is recommended that 5% sample or more be drawn for

accuracy.

procedure: Assume a book has 300 pages (not including

glossary or index). A 5% sample requires (.05 x 300) 15 tamples.

To establish the starting page divide the total pages (300) by the

total samples requirOd (15). That result is 20.e'Randomly pick a

nUmber from 1-20; This can be done using fibmbefs in a hat. That

number is the starting page; Let's assume it is 6; The remainder
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GRL

14

15

Figure 7: Sample Graphs of GRL
Frequencies: 3; 6, 10, 15 Samples

Freq.

2

1

9 10 11 12 13 14 15

Grade. Level

9 10 11 12 13 14 15

Grade Level

GRL Freq.

11

14

15.2
2

2

Mean 13.3

9 10 11 12 13 14 15

Grade Level

GRL Freq.

9 1

10 3

11 3

12 2

14 3

15 3

Mean 12.2

9 10 11 12 13 14 15

Grade Level
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of the pages are selected by adding 20 to 6, 20 to 26; 20 to 46,

etc; until all the samples are drawn.

Now we know the pages of the book we will use in the analysis

If any of those pages contains no text (some may be pictures:or

diagrams) move one page at a time forward or backward until text

is fgund. It is also recommended that the sample 100 words be

selected alternatively from, the beginning (B) and end (E) of the

Page. Therefore, page 6 would be 6-B (for beginning), page 26=E

(for end), page 46-B, etc.

Exercise 2

Compute a stratified random sample schedule for the following:

1. Textbook with 350 pages;

2; Textbook with 1000 pages.

3. TextbOok with:525 pages.

If the literature you plan to analyze contains less than 200

pages; but more than 25; select 10 samples. FOr literatUre of less

than 25 pages; but more than 5; select every other page. For

literature less than 5 pages, take a sample of every page.

On the following page (See figure 8) is a form to assist you

ih recording your findings. It is always a good idea to keep a file

of literature analyzed.

0!"
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Figure 8: Readability Record _

Author(s):

Title of Literature:

Publ)sher:

Publication Data:

Total Number of pages:

'Percent of pages sampled:

Procedure used:

Page numbers from which samples were taken:

Highest readability:

Lowest readability:

Graph for Plotting Results

/Mr

AM-

GRADE LE

29



SECTION 2

CLOZE PROCEDURE

STUDENT READING ABIL

Diagnostic reading'test scores are ften available for

students in vocational programs These scores, normally on file

at the home schoof (in the counselors office at the comprehen-

sive high school); are useful indicators of a student's general

reading 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

recommended that you not accept a GRL score as fir-141. 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 clble

procedure.

The doze procedure is an objective measure of language
'correspondence between reader and writer. It con'siSts
of a doze (word) unit, a single occurence of a
successful. attempt to reproduce-accurately_a part
deleted'from a message; by deciding from the context
that remaiins what the missing part should be (Taylor, 1953).

The doze procedure differs from vocabuldry contextual
texts; Rather than choosin omitted words because of
definition and purpose; thCcloze units are chosen
mechanically; every fifth word_; for example; occurring
at any.point in a continuous passage is omitted. The
doze design incorporates control against misrepresenting
strength/weakness inocontent vocabulary as an indication
of the test subject's ability/inability to read (Thornton; 1979).

Any piece of literature can be dozed.: That includes textbooks,

occupational literature, safety messages, codes, medical contraindi-

cations, literally anything. The procedure. is deScribed beloW:
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1. 'Select a piece of literature.

2. .Leavethe first sentence intact.

3. Delete every fifth word.

4; Leave the last senterme intact;

5. Instruct the student to read the entire passage firtt,

then begin filling in the blanks.

6. Instruct the student to'be aware when guessing is the,

rationale for word selection, but to guess when other

rationale fails.

Scoring the test is accomplithed as fDllows:

0-39.9% FrIstrational level (Student will not be able

to read the literature)

40.0=69.9% Instructional level (Student -will require

intervention to be able to read the literature)
0 .

70.0=100:0%- Independentlevel,(Student is able to read

the literature. Without intervention)

On the following pages five different doze tests have been-

prepard using on- the -' b literature. The correct words which

have heen deleted are 1 sted following each example.

4 0
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FIGURE 9: TELEVISION SERVICING SAFETY PRECAUTIONS

li IT IS ADVISABLE TO INSERT AN ISOLATION TRANS--

FORMER IN THE POWER LINE AND AC SUPPLY BEFORE

SERVICING A HOT CHASSIS;

MHEN SERVICING; OBSERVE ORIGINAL LEAD

DRESS ESPECIALLY LEAD DRESS IN THE

VOLTAGE CIRCUIS, IF A

CIRCUIT' IS FOUND) REPLACE PARTS WHICH

HAVE BEEN OR DAMAGED BY THE

CIRCUIT;

AFTER SERVICING) TO IT'THAT,ALL

PROTECTIVE DEVICES SUCH AS

BARRIERS; INSULATION PAPERS) SHIELDS)

-ISOLATION R-C COMBINATIONS) ARE

INSTALLED;

BEFORE TURNING RECEIVER ON, MEASURE

THE BETWEEN B+ LINE AND

GROUND. CONNECT SIDE AN,OHMMETER

TO THE LINES) AND + SIDE

GROUND; EACH LINE SHOULD MORE

RESISTANCE THAN SPECIFIED, FOLLOWS:
Lin(

115V

zlOV

12V

Minimum Resistance

12K fl

51( CI

220 CI
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FIGURE 9 (CONTINUED)

WHEN THE SET IS NO -0

USED FOR A LONG OF TIME; UNPLUG THE

CORD SHOULD FROM THE LINE

OUTLET.

POTENTIALS HIGH AS 24KV ARE

WHEN THIS RECEIVER IS . OPERATION

WITHOUT THE REAR PRESENTS A DANGER

OF HAZARD DANGER FROM THE

POWER SUPPLY SERVICING SHOULD BE

ATTEMPTED BY ANYONE IS NOT THOROUGHLY

FAMILIAR THE PRECAUTIONS THAT SHOULD

TAKEN WHEN WORKING ON

EQUIPMENT. ALWAYS DISCHARGE THE OF

THE PICTURE TUBE THE RECEIVER CHASSIS

BEFORE THE TUBE.

AFTER SERVICING MAKE THE FOLLOWING LEAKAGE

CURRENT CHECKS TO PREVENT THE CUSTOMER FROM

BEING EXPOSED TO SHOCK HAZARDS.

LIMA&
ANASONIC OMPANY;

' ECAUCUS; NEW ,ERSEY:
-COL TELEVI ION; -11L

P.
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FIGURE 9 (CONTINUED)

THE RESISTANCE PRESENT

THE CHASSIS OPERATING

HIGH OF COVER

SHORT B+ SHOCK

ALL To RECEIVER

OVERHEATED HAVE NOT

SHORT As WHO

SEE TV WITH

THE BE BE

INSULATION PERIOD HIGH-VOLTAGE

AND POWER ANODE

PROPERLY AC To

THE As HANDLING,



FIGURE 10: AUTO RADIO SERVICE CLOZE TEST

RADIATION ROUTE OF NOISE CAUSED BY ELECTRIC DEVICES

NOISE GENERATED FROM ELECTRIC WHICH

CONTAINS HIGH-FREQUENCY COMPONENT,

RADIATED IN ALL DIRECTION VARIOUS ROUTES

AND INTRODUCED CAR RADIO OR CAR

THESE ROUTES HAVE TWO ; ONE IS DIRECT

RADIATION THE OTHER SECONDARY RADIATION,

4 RADIATION,: NOISE RADIATED DIRECTLY

NOISE SOURCE IS INTRODUCED

RADIO OR CAR STEREO VARIOUS OBJECTS

SUCH AS (INCLUSIVE OF FEEDER), POWER

, BODY OF CAR RADIO CAR'

STEREO, ELECTRIC CORDS BODY, ETC,

IS INTRODUCED THROUGH THE POWER

OF CAR RADIO OR STEREO TO

WHICH THE SOURCE IS CONNECTED,

SEONDARY NOISE RADIATED DIRECTLY

FROM SOURCE IS PICKED UP

METALLIC OBJECTS OR ELECTRIC = (NOT

DIRECTLY CONNECTED TO SOURCE) AND AGAIN

r
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FIGURE 1.0 (CONTINUED)

RADIATED SUCH OBJECTS THUS BEING

CAR RADIO OR CAR THE MAJOR

SOURCES OF RADIATION ARE BONNET OF

ROOM AND CHOKE WIRE.

A RARE CASE, THE OF SECONDARY

RADIATION IS THAN THAT OF DIRECT

THIS IS BECAUSE OF THE FACT THAT THE

SOURCE OF SECONDARY RADIATION SOMETIMES HAS

GREATER RADIATAN EFFECT.

HOW TO SUPPRESS CAR NOISE. cl:M/TrC HA
NEW YORK: PANASONIC COMPANY, P.

VoL,2
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FIGURE 10 (CONTINUED)

DEVICE ANTENNA WIRING

IS CORD NOISE

THROUal OR FROM

INTO FROM INTRODUCED

STEREO .A-L-6 STEREO

TYPES CIRCUIT SECONDARY

AND CAR ENGINE

DIRECT NOISE IN

FROM RADIATION STRENGTH

CAR NOISE LARGER

THROUGH BY RADIATION
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FIGURE 11: POWER ANTENNA SERVICE CLOZE TEST

GENERAL DESCRIPTION;

THE "SLIM LINE" TYPE ANTENNAS ARE A COMPLETELY NEW

DESIGN AND DIFFER CONSIDERABLY FROM PREVIOUS MODELS

BOTH IN PHYSICAL APPEARANCE AND INTERNAL CONSTRUCTION.

AS SHOWN FIGURE 1, A PLASTIC

CONSISTING OF TWO HALVES ATTACHED TO TIE

MAST TUBE ASSEMBLY, THE HOUSING

THE PERMANENT MAGNET MOTOR , LIMIT SWITCH

ASSEMBLY, DRIVE AND DRIVE CABLE STORAGE

SEALER IS USED BETWEEN TWO

HOUSING HALVES TO WATER ENTRYAND THEY

HELD TOGETHER WITH 5 ON CLIPS

AND 4

THE MOTOR ARMATURE IS BY AN AUTOMATIC

RESET CIRCUIT BREAKER WHICH IS

ON THE LIMIT SWITCH

ANTENNA TYPES:

Two BASIC ARE SUPPLIED DEPENDING ON

TYPE OF RADIO INSTALLED THE

CAR:

1) AM-FM

2) AM-FM-CP (TRI-BAND) TYPE
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FIGURE 11 (C ONTINUED)

SHOWN IN FIGURE 1, TWO BASIS'

TYPES OF ARE VERY SIMILAR IN

HOWEVER, THE "TRI-BAND" (AM-FM-CB) HAS A

LOAD COIL A LENGTH OF RF

ATTACHED TO THE SUPPORT WHICH ACTS AS A

ANTENNA. THE STUB ANTENNA PROVIDES

IMPROVED FM RECEPTION AND SHOULD NOT BE DISCONNECTED

EXCEPT WHEN ANTENNA REQUIRES SERVICE,

`VIC MANUAL FOR "SLIMLIW TEA us
I, A TENNAS. BULLETIN 9- . DAYTON, HIO:
IELCO .RODUCTS, DIVISION OF GENERAL MOTORS CORP.,
OCTOBER 1978, p.3.
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FIGURE 11 (CONTINUED)

IN ARE TYPE

HOUSING SNAP AS

IS EYELETS THE

AND PROTECTED ANTENNA

CONTAINS TYPE CONSTURCTION

PARTS . LOCAT D TYPE

GEAR ASSEMBLY AND

SPOOL TYPES CABLE

THE THE TUBE

PREVENT IN STUB

51



FIGURE 12: ELECTRONIC CIRCUITRY CLOZE TEST

ELECTRONIC CHANNEL SELECTOR CIRCUITRY

THE PRECEDING CHAPTER HAS INDICATED THE SEVERAL TYPES

OF NECESSARY CONTROL VOLTAGES UNQUE TO ELECTRONIC

TUNERS. WE-ALSO LEARNED THE CIRCUITS

REACT TO APPLIED VOLTAGES. THIS CHAPTER

DEAL WITH THE CONTROL CIRCUITRY

HOW IT IS J AND APPLIED TO THE

TUNER.

1) CIRCUITY AND

THE ELECTRONIC CHANNEL SELECTOR CAN

BE DIVIDED INTO FUNCTIONING BLOCKS

INCLUDING TUNING , BAND SWITCHING

VOLTAGE, AND B+ POWER. THE SYSTEM

BETWEEN THE CIRCUITS IS IN

FIG. 2-1. THE EXPLANATION'S ARE"

REFERENCED TO REelEIVER CT-977.

A) CHANNEL DETECTOR CIRCUIT

THIS CIRCUIT OF THE CHANNEL

SELECTOR BOARD AND THREE ICES.

ANY ONE SWITCH ON

BOARD IS DEPRESSED, THAT CHANNEL

COMMAND IS DETECTED STORED WITHIN
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FIGURE 12 (CONTINUED)

THE CIRCUIT

B) TUNING VOLTAGE SUPPLY

THIS CIRCUIT CONTAINS FOURTEEN-

RESISTORS AND AMPLIFIER. ATS -----

IS TO ALLOW PRESETING CORRECT

(B4-TUNING (DEPENDING ON THE

DESIRED CHANNEL) TO BE APPLIED

THE UHF OR VHF TUNER.

C) VHF LOW/HIGH SWITCHING CIRCUIT

THE VARACTOR CIRCUITRY CANNOT TUNE

THE VHF BAND FROM ONE

VOLTAGE RANGE. THE VHF WIDTH IS

TOO WIDE. , THE VHF BAND HAS

DIVIDEDANTO TWO SECTIONS

AN-ELECTRONIC SWITCHING CIRCUIT. THIS, CIRCUIT

°DUCES THE (BS) NECESSARY DEPENDING ON THE

DESIRED CHANNEL. REFER TO THE PRECEDING

CHAPTER FOR DETAILS.

CIT. QUINTRIX 11 TRAINING MANUAL) P. 7.
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How

THE

WILL.

VOLTAGE

DERIVED

ELECTRONIC

FUNCTION

CIRCUITY

SIX

VOLTAGE

UHF/VHF

RELAT113NSHIP
:

SHOWN

FIGURE 12 (CONTINUED).

FOLLOWING THE

COLOR VOLTAGE.

SELECTION BROADCAST

CONSISTS TO

SWITCH ELECTRONIC

WHEN BAND

THESE DIODE

SELECTED ENTIRE

D (BT)

CONFIGURATION BAND

THEREFORE

BEEN.

BY



FIGURE 13: FIELD SERVICE CLOZE TEST

FIELD ALIGNMENT OF TELEVISION RECEIVER

A. WITHOUT TEST EQUIPMENT

ALIGNMENT BE ACCOMPLISHED BY GENERAL

. THE FOLLOWING DESCRIBES SIMPLE

METHODS THAT DO NOT EXTENSIVE

SERVICE SHOP TEST

SOUNIV1-F ALIGNMENT

1. IN A STRONG CHANNEL/ SET

THE AUDIO VOLUME TO MIDPOSITION.

ADJUST \FOR MAXIMUM VOLUME) AND

BUZZ.

TURN THE TUNING CONTROL TO OBTAIN

SMEARY PICTURE AND POOR

ADJUST T202 FOR UNDISTORTED SOUND,

5s:'' CHECK CHANNELS FOR SATISFACTORY

PROPERLY ADJUSTED FINE TUNING.SOUND'

ALIGNMENT

SET THE SWITCH IN THE OFF

TUNE IN EACH AND ADJUST THE FINE

CONTROL- FOR. BEST RECEPTION

COLOR) VIDEO AND AUDIO;

59
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FIGURE 13 (CONTINUED)

CHECK THE AFT HOLDING BY

SETTING THE AFT IN THE ON POSITION

ROTATING. THE FINE TUNING

ABOUT.90 CLOCKWISE, AND 90°'COUNTER--

CLOCKWISE.i PICTURE AND SHOULD REMAIN-

CLEAR,

4. ALL CHANNELS.

DELAYED AGC

1. TUNE IN A CHANNEL.

2. TURN THE CONTROL (R109) FULLY

COUNTERCLOCKWISE, THEN SLOWLY TURN IT

TO A POINT WHERE NOISE IN

THE PICTURE DISAPPEARS.

SUB-TINT CONTROL ALIGNflENT

TUNE IN A COLOR

2.- SET THE Q-LOCK SWITCH IN THE OFF

AND THE TINT AND CONTROLS

IN THE CENTER ROTATION.

3. ADJUST SUB-TINT (R685) UNTIL PROPER

FLESH ARE OBTAINED.

4. CHECK ALL CHANNELS.

OP. CIT. aERVICE MANUAEJ COLOIi TELEV,Laig, P.S.
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FIGURE 13 (CONTINUED)

CAN WITH ADJUSTMENT

PROCEDURES AFT LOCAL

AL I GNMENT AFT AGC

REQUIRE E POSITION AND

"EQU I PMENT CHANNEL CLOCKW I SE

TUNE TUNING THE -
AND OF JUST

CONTROL 3 1
z

T201 RANGE PROGRAM

MI N IINUM SWITCH

FINE AND. POSITION N

A CONTROL COLOR

SOUND THEN OF

BEST SOUND' CONTROL

ALL CHECK TONES
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Exercise 3

Cloze the following passage and write out the instructions to

the students regarding how they Shbuld proceed.

TRI-BAND (AM- FM -CB)' LOAD COIL ADJUSTMENT

The load coils on Tri-Band antennas'have an adjusting band

that is factory adjusted and locked in place using "Loctite" (#222).

Ndrmally the load coil should not require any further

adjustment. However, if the CB radio transmitting performance is

suspected to be belbw normal, makp an SWR check before any

adjustment is attempted.

SWR (STANDING WAVE RATIO) CHECK

NOTE: When making this check, car should be at leaSt 20 feet away

from any building, antenna must be fully extended, hood tloSed and

; no one should be standing close to the antenna.

1. Turn off ignition and CB radio.

2; Disconnect antenna lead from CB radio and attach it to the

"antenna" socket on the SWR meter.

3. Connect on RF jumper cablp between the 'radio and the

transmitter socket on the SWR meter.

4. Turn on CB radio and make sure antenna is fully extended.

Measurement from top'of fender to tip of mast = approx. 36".

Top section - from top of load coil to top of tip 11 1/4".

-Op: Cit. Service_Mla-n-ualfar "Slimline," p. 10.
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Exercise 3: Answer Sheet

Instructions

WordS LiSt:
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The cloze procedure can also be used as a teaching technique.

A variety of cloze ModificatiOnS are useful for vocational

teachers.

The changes in the procedure reflect the purpose of the

exercise. If for example, an occupational instructor wishes to

highlight safe practices in a shop and be certain that the student

reading safety literature understands what is being read; the

passage can be "dozed," deleting those words which are critical

to the safe practices comprehension; The following auto radio

passage with "instructional mbdification" words (to be deleted)

underlined illustrates the technique:

SAMPLE: INSTRUCTIONAL MODIFICATION CLOZE

NOISE FROM CAR RADIO OR CAR STEREO

Noise from car radio or car stereo makes the listener-
11!lar11. Such a noise is originated either from the
outside of the set or from the inside of it The noise
from the outside is called the external noise and that
froth the inside the internal noise. The internal noise
is due to_the hOiSe of defective parts (Example: dial

illumination lamp).

In a'rare case, it is caused by poor soldering of parts:
This type of noise can be easily eliminated by repairing
the set or by taking proper tare.

This handbook is intended to describe the source of external
noisa_§ route of noise through which the noise is picked.up
by the set; and countermeasures ty be taken. (Op Cit.

HoW To Suppress; p. 4)

4

Another modified doze teaching technique is the "lexical

cloze" Lexical is defined as relating to Words of a language.

The lexical doze involved deletion of words according to the
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kinds Of words they are, such as nouns', verbs, adjectives; etc:

A later segment of this article deVelOpt case graMMar modifications

utilizing the lexical clone, establisHing applicability for

occupational education reading intervention. The example which

follows illustrates use of verb deletiohs in a radi0 Check

appliCatiorL The words to be deleted have been underlined:

LOAD COIL ADJUSTING PROCEDURE

_
Adjdtting the load coil band up or down lengthens or
Shortens the antenna electrically. Moving the band
upward on_the,lbad coil shortens the antenna; lowering.
the band lengthehS the antenna.

1. Using the readings observed in Step 5 under "SWR CHECK"
determine which way to_turn the load coil adjusting
band from the chart below.

2; . With antenna fully extended (refer to Step.4 under
"SWR CHECK"), wrap protective tape around the load
coil above the adjusting band and being very .careful
not to apply excessive pressure hold the main body.
of the load coil with a pair of pliers. Using. a second
set of thin jaw pliers carefully tionthe adjusting
band 1/8 to 1/4 turn in the direction determined in
Step lt Be careful not to damage the adjusting
band threads

IMPORTANT: The adjusting feature on the load coil
is extremely-sensitive and adjustments
should be made in small increments.

With CB radio on and turned to Channel 12 (23 channel
radio) or channel 20 (40 channel radio), key the _

microphone and recheck SWR. Continue to adjust band
as required_until the'lowest SWR reading is obtained
on channel 12 (channel 20 on 40 channel radio) and
channels 1 and 23 or 1 and 40 are nearly equal.

4. After adjustment is completed, use a small amount
of "Loctite to lock the adjusting band in position;
(00. Cit. Service Manual for ."Slimline," p. 11),

67

59



,Note that only the verb's involving an action of the part of

the student have been marked for deletion. It is the activity that

is ized n'thi§, reading intervention exercise.

'used as a teaching technique, the cloze procedure is

easiladapted to provide for increasing degree of difficulty;

Ofte ocational students have experienced a history of failures

in reading. The pattern is conducive to diminished motivation

in an attempt to read. In orderto.break the pattern and increase

the likelihood of a motivated. reader; a pattern of reading successes

is useful. Literature of any level of readability can be clozed.

Thus; vocational literature at a low readability level can be used

for those students who need a success stimulus. In addition, for

teaching purposes,.synonymous or words close to the-correct word

can be accepted. The numbtr of clozed words can be decreased,

instead of following a schedule. The next example illustrates-

thiS point:

IMPORTANT SAFETY NOTICE

There are special components used in Panasonic TV sets
whiCh.are impwitant for safety. These parts a shaded
on the schematic diagran and on.-the replacement parts list.
It is essential that these critic-a-1- parts should--be
replaced with manufacturer's specified parts to prevent
X-RADIATION; shock; fire; or other hazards. Do not

the original design without permission of
Ma sushita Electric. (Op. Cit..Service.Manual, Colar
Television, p. 2)
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For the word: "diagraM " the student would be correct inserting

"drawing" or "picture" for example. Note that only five deletions

have been made and all are heavily clued.

CASE GRAMMAR AND THE CLOZE PROCEDURE

Gibson and Levin (1979) describe Fillmore's theory of case

grammar. . . .which imaginatively combines syntactic and semantic

features." The study of meanings (semantics) and the orderly

system of words (snytax) combine in Fillmore's Case Concepts

(Brown, 1973). The theory of case grammar is easily adapted to

teaching techniques using the doze procedure. The following

illustrations from Electricity and Electronics (Gerrish and Dugger;
4

Agentive (A). - typically animate, perceived instigator
of action."

The scientisttelis us that everything is made up of matter (13.7).

Instrumental (I) - "The inanimate force or object casually
involved in the state br'action named by
the verb;"

A negatively charged mass will be attracted by a positively

charged mass (p.9).

Dative (D) "The animate being affected by the state or
action:named by the verb."

Every young man is familiar with the story of Benjamin Franklin and

his kite (p.15). )f'

Factive (F) - "The objector being resulting from the state
or action named by the verb."

The student may-construct several voltaic cells to demonstrate this

action (p.15).
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Locative--(L) "The location or spatial orientation of the
stator action named by the verb."

This type (capacity) is found in the power supply of radio

transmitters and:other electronic equipment (p.99).

Objective (0) "The semantically most neutral case; anything
representable by a noun -whose rble_in the
state or- action named bSf_the_verb depends on
the meaning of the verb itself."

Thit kind of capacitor (electrolytics; can type) employs a different

method of plate construction (p.99).

Benefactive (B) "A noun deriving benefit of the action
of the verb."

The main advantage (to tubular electrolytics) is the smaller size

(p.99).

Com-i-tative (C) - "In accompaniment". ,

As the motor armature rotatesthe current in the armature windings

is periodically reversed duetO commutator action (p.131).

- 'When the verb is accomplished or occurs."

No current.will pass through the diode when the plate is negative

in respect to the cathode (p.167).

Modified doze techniques can be used as introductory exercises,

included in self-instruction packets, adapt d for games, or

structured for remedial work. They provide n excellent method

of coordinating in-class vocational work and English or remedial

reading treatment.
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Exercise 4

Underline each word in, the fold owing passage which could be

clozed by Fillmore rules, entering above the word the letter which

indicates the rule used.

An MPU Self-Test occurs on power-up. PoSitioning the ON=OFF

switch on the g ame to the "ON" position initiates the test. Success-

ful completion of the test is indicated by seven flashes of the LED

(Light Emitting Diode) on the module; Figure A4-1 directs the

serviceman to the proper entrance point in the diagnostic table for

less tharPseven. flashes. It is necessary to read, understand; and

follow the procedure step-by-step until a catffe for the problem is

determined aria thetremedy for the problem, as given in the procedure;

is put into effect. The few minutes spent to read and understand

the procedure will prevent problems and save time later.

During certain steps in the procedure, it is necessary, to

determine the condition of the address, data & read/write lines

(bus). Each line is examined for the following faultS: Inputs

'stuck' high or low (shorted to ground), shorts to adjacent leads

and Continuity between devices on the bus. The procedure also

examines the status (good or failed) of several decoding integrated

circuit inverters; buffers and gates on the A
g 1
-A-- address lines.

To accomplish this testing with the use of a voltmeter; bus lead

connection points are provided by means of J5. Continuity. between



devices on the bus is ascertained by the use of Table A4-1 (or

the schematic) anda voltmeter. (Module and Component Replace-

ment. flalAyElectronic Pinball GamesRapatrProcedures-

:Bensenville; Illinois: Bally ManufacturihTCorporation, June 29;

1978; p. 25)



VCTIONS 3

READING VOCATIONAL TEXTS

The following four sections each present a setiofiMpoTtant

content reading skills. Only those skills particularly relevant

o vocatioR0- texts have been included. Moreover, each skill has

been broke down into segments requiring no more than 5-10

minutes of lass time every other day. All homework utilizes

the text assignments you would normally require at that point in

your course. Because studOts must pay careful attention:to

their text in order to comPlete the reading skill assignment;

they should more thorobghly understand the content material than

they ordinarily would.

Eath Section presents the given skill using a variety of

vocational eXamples. Opportunities are then provided for yoefto

apply the skills so that you can be .assured of mastering each one.

Following the individual skill discussions is a section called

"Textbook Application." It is here that you apply each skill to

your ok course textbook. This second application accomplishes

three purpoOts: 1) It allows you to locate examples and sample

exercises that you can use in your classroom,thereby greatly

reek' g extra preparation'time reading instruction might entail;

2) rt4nables you to tailor the skills to your text; and 3) It

gives you an additiona practi6e opportunity, this time using the
A,

same fWateti6ls Alur stasOtts will use.-

Attheten4 of eachtOrion are additional suggestions for

Pg w skills. -izN



SECTION 3-6 TIME FRAME

SECTION

3 Basic'Vocabulary Skills

Formal definitions

synopyms

Illustrations

Glossaries

Textbook applicatio

Teaching students b c vocabulary skills

3,4, and 5

T- ING

Weeks 1 and 2

4 Paragraph Comprehension

Paragraph subject

Paragraph math. idea

Texfbookiapplicatioft,

a Teachirg students
%.

SQYR

-T SQ0 rhodat:tdy

tbj,"`application

Teaching SQYR

Re nizin apd recording complex in-
formation

classifiCatibn

Comparison

...Cause and effect

Textbook application

Teaching students to recognize and
record complex information

76

Weeks 9,10, and 11



Section 3

Vocabulary SkillS

cehtel to radib and television:is its specialized tethnital

vocabulary. Complete and rapid comprehension of this vocabulary is

imperative for the student. This is particularly important because

authors of occupational literature assume their readers have a ,

basic understanding of important terms.cjince it is essential for

students to understand the technical terms in their field, most

textbook authors have taken care to provide definitions and other

comprehension aids. The simplest of:these is the use of italics or

boldfaced type to highlight important terms: Four other aids are

discussed below: formal definitions; synonymS, illustrations; and

glossaries. In some instances; these aids also Usekinthe oc-

supati anal 1 i terature.

Formal Definitions

Often, an author will define an important technical term in

-

the sentence or sentences that introduce it.

The luminance signal is the portion of the color picture
signal utilized by monochrome receivers. (Sams, 1977, 33)

term

luminance signal

definition

portion of color picture

signal utilized by monochrome

receivers
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Clue words warn the reader that a definition is inclUded, in the

sentence. These include "is," "means;" "is referred to," "is called,"

and "is defined as." Locate the technical term and its phrase or

arithmetic definition in the flowing examples (remember that a

technical term may include one worcroeseveral).

Exercise 5

Audio rectification is_the detection of modulated RF signals
by the:audio .circuit of a radio or TV receiver, preamp Or
amplifier, phonei_tape recorder, etc. which are heard as._
,unwanted_or distuObing audio tignalt. (Consumer Electronic(
ShOW, 1977, 1)

term 4 definition

But to understand the motor theory you must realize that as
a motor is- rotating,_ the armature and conductors are
cutting across the magnetic field and voltage is induced.
This is named CO LATER ELECTRO MOTIVE FORCE OR CEMF.
(Gerrish and Dugger, 1979, 161)

term definition

A FARAD (F) is the capacitance which will_cause_one arhpere
of charging current to flow when the applied voltage is
changing at a, rate of. one.volt per second. (Ibid., 129)

Expressed' mathematically:

C=

8





1;

2;

4.

where,

C,is in farads

i = charging current

v = the change in volts

t = the Change in time in seconds

term definition

No perfect machine has yet been built; There are always some
losses between input and output. For a transferrer:

Percent of efficiency = out
X 100

P-
in

Losses are dissipated*in heat. These losses have been diS
cussed earlier in the chapter. (Ibid., 123)

term definition

Synonyms

As an alternative to a formal definition; a'text may clarify a

technical term by the use of a synonym; The synonym may be enclosed

in commas or parentheses directly following the term; or separated

by dashes (--,).

.,,
The cOmposite color signal has a number of requirements;
not oply,rmst it carry color information; but it must also
;PeorlitiaA-46I with the long-established system of mono-

- chr ',00a -japlzwhite) television; (Sams,-1977, 23)
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term synonym

monochrome black and white

Exercise 6

Manufacturers have adopted a standard EIA (Electronic In-
dustries Association) color-coding system for determining
resistance or ohmic values of low-powered resistors'.
(Zbar; 1966, 1)

term synonym

The other half of the colorimeter screen-was then illuminated
selected by the observer with spectral hues of the three
additive primaries -7 red; green; and blue. (Sams; 1977, 17)

term synonym

Illustrations /')

Sometimes radio and television literature makes use of ilz

lustrations to define important terms. Unfortunately; students

often skip over the illustrations when they're reading. The first

task of an instructor is to impress on students the need to im-

mediately study the designated figure wheneve, lentioned in

the prose (igure j-1.). In the following exarole, aritomical terms

are explained by an illustration.

Th' structure of the eye is similar in many respects to
mec,lanical instrument ,,The eye consists essentially

of lens system, a variable diaphragm; and a screen.
The variable diaphragm is the iris of the eye; and the
screen is the retina. The structure of the eye is shown
in Figure 1-1. Light enters the eye through a trans-
parent layer called the cornea; The amount of light
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that is allowed to strike the lenS is controlled by the
contraction and expansion of the iris. During a low
light level, the iris e pands; and during a high light
level; it contracts. T e'light passes through the

pupil; which is the ape ture of the iris; and then through
the lens; which is dir ctly behind the iris; There- the

light is broken up an is focused to form_ an image on the_
back wall; retina;-of the eye; The light on the retina
stimulates nerve to finals which are called rods and cones;
These rods and cone are connected to_the brain by a group
of nerve fibers ca ed the optic nerve; This nerve fur-
nishes the path b which the-light impulses are transft-re-d
from the eye to the brain; (Sams, 1977, 9,10)

rrrrr

Fig. 1-1. Structure of the human eye.

A large portion of _he illustrations used in radio and TV

literature incorporate common electrical symbols; Generally,

these symbols are d4f.ined once or twice and then used throughout

the rest of a textbobk. In the occupatioral literature, it is

'often assumed that the readet understands the symbols and no def.=

initions are giv6n. Therefore; it is importnt the students learn

the defihitions when originally presented and then take care to

apply them (and thereby understand the example) in succeeding

diagrams. For example, Garrish and Duggar (1979, 119-120) present

Some common transformer symbol= one page of their text'and then

proceed to use them; without further definition on the next page.
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J

SIMPLE TRANSFORMER
WITH CORE

On the nekt Page:

TWO SECONDARIES
ONE CENTER TAP

WITH ADJUSTABLE
CORE

Fig. 8-24. SOrne coMmth

AIR CORE
TRANS J cRMER

11 (lib01 .

Fiti, 8-76. Wave form relatmostisps to.tweet? Input ;ostd output
.t ;1 transtortuor,
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The following paragraph and diagram from Zbar (1967; 64) in-

troduce students to common transistor symbols.

The schematic symbols for a_ P-NrP and an N-P-N transistor are
shown in Figure 13-10a and b, where the_element with the
arrow is the emitter_and its symmetrical counterpart is the
collector.- TheiP-N=P transistor is characterized by the fact
that the emitter arrow pofhts to the base, whereas the arrow
points'away from the base in the N-P-N_type. Nbte that
electron-current flow inside the transistor is oppo6i-te to
the direction of the arrow.

IA' E

(a)

EMITTER

(b)

Fig. 13-10 Scheniatie .511iifrolfor (a) 1--N-P; N-P-N
transistors.

TO reinforce the recognition of electrical symbols, students

can be required to keep a "vocabblary" list of syMbols and their

definitionS. The act of drawing and labeling the symbols will help

Students remember them.

Uossaries

Many current radio and television texts include glossarieS at

the end of the chapter or book. The teacher's task is to make sure

the students use this aid. In the initial-weeks of a course,

dents can be required to read#the glossary the night before begin=

ning a new chapter. Initially; as they read the chapter and

counter &new word defined in the glossary, they can note it on a

separate piece of paper. While the notation is not important in
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itself; the requirement of writing it will force them to a ively

use the glossary. This requirement and the assigned previewing

can be relaxed later in the term.

ecise -7 _Texthook Application

Select an introductory chapter from the vocational text you

teach. Look for the vocabulary comprehension aids introduced above.

Formal DefiTatihns

Synonyms

Term Definition

1

At.

110
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Illustrations

# term # Ill. Terms defined b the

4

Glossary

1

4

Terms found_i_n_the_ ossar use_each_term onl ar-c
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Teaching Students Vocabulary Skills

Vocabulary skills can be introdu:2d in the first week or week

and a half of class. Every-other-day one skill can be explained

and an example given. Three or four more Tcamples can be given on

a transparency, ditto, or the board while che class locates the

term and definition in a discussion. As part of their regular home-

work assignment, have students practice these skills. Select five

words that you know are explained by the skill taught that day

(synonym, formal definition, etc.). Have students prepare a sheet

Wilar to the one you completed in the preceding text application

section.

The cloze tectip1.06 can also be used to reinforce or check

the basic vocabulary skills. Prepare a clozed selection from your

text, omitting important technical terms that are explained by one

of the techniques discussed. This can be used to determine whether

students us19 these comprehension aids or know the vocabulary It

can alsO be used to demonstrate to them the usefulness of learning

these skills.

0
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Section 4

Paragraph Comprehension

A paragraph has three major components:

1) the subject (what is being talked about)

2) the mail idea_(the most important information
aboUt the sUbject)

3) the supportive information (facts_or examples
that make the information clearer)

Of these; the main idea is the most crucial, fOr-the key points of a

chapter or article are simply selected main ideat from component para-

graphs.

Look at the ferllowing paragraph about noise AGC (Panasonic, (a),

17). What are the subjects and the main ideas?

The noise AGC Circuit functions to- gradually reduce the
noise detection ability as the frequency of occurrence of
noise increases; When white noise increases ia medium=
weak electric field, the white noise causes the gate to
open frequently; and it will_cut the audio signal more
often: Then the sjgnal/noise ratio becomes worse It is
for this reason that negative feedbaCk_is applied to the
noise detector_When white noise increases in a medium-
Weak electric field, so that only pluse-like noises which
are relatively great are detected.

It looks as though the subject here is AGC Cirtuits. However,

there are many things about AGC CircUitt that are not discus-sed

(e.g., design). It is really only talki* about the "fUnction Of

AGC Circuits;" What is the most important information about the

function of AGC Circuits? -- that they reduce unwanted noise by

applying negative ffgedback to the noise detector.
/
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Pa.-ragrn-Subiect

The key to finding the subject of a paragraph is finding the or

topic that everything elsein tne parageeph is related to A para-

graph:btually discusses only,one sMall aspect of a larger-topic,

therefore, the subject mast not be too general; It must identify the

specific topit being discussed. At the sametime, it must not be too

specific, substituting an example of the subject being discussed

for the subject itself.

Read this next paragraph from an electricity text and look for

its subject.

The law:of conservation Ofenergy states that energy cannot
be created or destroyed. However" energy canbeconverteO__
from one_form into another. Electric energy intheiformOf
a flow of electrons can, fOr:example§ be tonVerted into
heat energy;_ligbtenergyj'chemical energy; or magnetic
energy. (Buban 4nd4chmitt, 1972, 2) ,

Subject: a) energy.
b) conservation of energy
c) electric energy *L.

Immediately; choices "a" and "c" can be eliminated. It can be seen

that "a" is too general; since the paragraph only touches on one 'small

aspect or energy; However; "c" is too specific; the paragraph simply
/

discusses electric energy as an example of the conversion of energy

from one form to another. It follows, then, that "b" is the correct

answer;:,

Paragraph Main Idea

,-2
Often it is difficult to identify a paragraph's main Idea-. The

. .

following four gwidelines can help in itt location:
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,might
e;Rart d

2. iftheT
'p& ot,I,

3. If a key Word or ate'-18,xepeht&WII Might be part of
the subject ar'Rialidea.

,,,,.,

11 ....:_:
k'F' .

!,A4Ott

,r,:t.-'t
t .

.

. 0 '-7''.0 u d 6 s .,',i= defiffition of a term, that-,

.'"...,Te"), the 'Y 44f pe5", The definition' ri ght
,,.-1:(0.80a.;

-%
.',.,. --; .-e

: .t :4X.
.

,:! ., 3 theSe Aay be illustrating all or
e:... E,:-.4,Iv..

c,:.,.;;;.,

Highlighted'woi*ds.
idea.

t be part of the subject or main

LooV at the following paragraphs. First, ask,yourself what the

paragraph is about (the subject). Then look for the main idea usin|

the four guidelines. Note which guideline is mott hiblpful in each

CW (in some-cases none may apply).

Exercise.

Remember that the main idea contains the most important infor-=

matibh abbUt the subject. 'This information may be clearly stated at

the beginning or end of the paragraph,. scattered throughout; or

merely inferred.

A_typicalvariable 64108Citbr_WillhaVe *a:screw on its side,
whi.chis_another in parallel with the
larger variable capacitor. This little TRIMMER CAPACITOR
is used to make fine adjustments bn the _total capacitance
of the device. The trimmer tabacitbi-will have small
flexiblemetalplates separated".bylMita Or some other
dielectric;

an
turning theSCrOONI.4 rdi the plates are

compressed and its capacitante-iS,jnOreaSed. (Garrish
and Dagger, 1979; 130)

.

^^ ,
Guideline Subject_

%.7

s -
)

F Main Idea

9 3 .
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Caution: No modification of any circuit should be made that
would expose the user to a potential hazard. No_modification
of any _circuit should be attempted, unless specifically
authorized by_ the manufacturer. Service_wor4k..shouPer----
formed_only after you are thoroughly familiar wi %4-if the
f011owing Safety Checks and Servic,?

,.;,-
uidelinei. 0! .ny

other special ones contained in t ervice I
40.-:

on fory., ,,e),..:,.

the specific product. To do oth se,may, -,' e.otential
hazards and increase the risk of '1 y- to user. (Con=
sumer ElectronicS ShoW, 1977, 10)

'Sub.ect Ma-in Idea

A filter in_a sense isSimply a_device-which allows the
desirable to 1)ass_through it and_preventsithe undesirable from
doing the same. Hence, an air filter_is intended to pass only
air and to prevent the passage of dust, dirt,_etc. Water
filters, oil filters, etc. functionin a similar :fashion. The
quality of the filter determines just how successful it is in =

preventing the passage of the unwanted substance. Filters
Used in electronics perform their intended function by permit-
ting the passage of desired "frequencies"kand reducing the
magnitude or'yndesired frequencies which can pass through. It

is import6nt to note that a fi,:er, regardless of quality,
does not elimiqate interference. Fortunately, elimination of.
the interferingc\signal is not required in order /to eliminate
the "effect" of the interference. (Miller, January TgRO, 1)

Subject Main IdeaGuideline #

-k

Current flowing in a conductor-produtes a magnetic field around
the conductor. When this current carrying conductor is placed
in a fixed magnetic field, the two fields', add together on one
side of the conductor and oppose each:other on the 'opposite
Side. As a result, the conductor will move toward the weakened
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field. This is called MOTOR ACTION: The principle will be
used again in your study of MOTORS. (Garrish and Ougger,'
1979, 94)

Guideline # Subject Main_l_de

The chemical activity that takes place at the carbon elec-
trode- releases hydrogen gas. A condition known as,paanization
could develop if theThydrogen gas collected around the
carbon electrode. Should hydrogen collect around the
carbon electrode, the output voltage would be reduced be=
cause the hydrogen partially insulates the carbon rod from
the electrolyte. However; the presence of a depolarize,-
(Manganese dioxide) contributes oxygen which combines with
the hydrogen to form water._ The water produced by the sle-
polarizer and hydrogen also serves the purpose of keeping
the electrolyte moist. (Burke, et al.; 1970; 268)

Guideline # Subject Main Idea

Paragraph Comprehens_ton_ancl ations

Paragraph comprehension can be reinforced by the proper use of

illustrative material; as the following examples show as with il-

lustrated definition stbdentg must be taught to relate the il-

lustration and the prose.

Thit illustration shows the contact carrier in the 9pen and
ctosed positions_ Note, the angled contacts and the short
travel required for the movable contacts to bridge the
Stationary contacts. In the open position; the movable

95
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ontacts are held in accurate alignment with the stationary
contacts by the movable contact carrier. When the coil is
energized, the magnet closes. As the contacts meet - and,/
before the magnet pole faces seat - the movable contacit./a-e
released from their support, so that, no wear'causing side
Motion is transmitted to the movable contact. The movable
and stationary contacts (are set at an angle, so that they
hold firmly in place when closed. Contacts do not twis.or
slide during seating; contact wear is effectivelyreduced_
and life is increased. (Allen-Bradley, September, 1976, 5)

Open

Spring

Magnet
yOlk

Coil

Pole faces

ArrnatUre
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Closed Power
contact

Compressed
spring
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carrier
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The rn OS
of, t4ble Multivibrator consists of a combination of a

enq.P'01°Q1Q and a Schmidt trigger. It is designed to pro-
duoql:W.control pulse to open the gate for the necessary
time 'aCrscling to the output of the noise detector.

Fig 25 MoriOstable multivibrator basic circuitry

Wierl:a_OtPtive-going pUlse, corresponding to the,noise; is
appiled A the baseiof TRi, it turns TR1 off. The voltage
on oih -x,y of IC2 increases to about 6.5 V; (set by the
zener dl°m!i and C74)._ When there is no input from the noise
detoctorR2 turns off, and TR1 turnson. Capacitor charge
becomes u_IsQharged because of C74. (Panasonic, (a); 17)

Exercise g. Tebook Application

Pick four 04ragraphs from your third weeks reading assignmer

Identify the Subject in each.

a e Para. Subect



\

1"itV'JOUr paragraphs-from your fourth week's reading assign-

meet Identify the Subject and main idea in each.

Page # Col. # ,Para. # Subject Main Idea

Pick a segient at least four paragraphs in length from your

fifth week's reading assignment and note the subject and main idea

of each important paragraph:-

Page # Subject Main Td a

Select threeillustrations from the fifth or sixth week's text

assignments and note the page, column, and paragraph number of the

;:prose seetion that is illustrated by a diagram.

Page # Col. # Para. # Page1i Ill

"

Title of Ition
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Teaching StUde is to Understand the Paragraph-

Understanding the paragraph i? the most difficult reading- skill

the vocational .instructor must teachtt is important to introduce
1k

:1 ^

the material slowly and incrementally as was done here. The third-

4R-week of class can be deVoted to the paragraph subject. Monday 5-10

mina es can be spent in a general introductibh and discussion/practice

10,, rig subjects in simple sample paragraphs. WedneSd6i;- the three

criteria can be applied to more sample paragrapht and students can

lbok for the subject in specifiedloaragraphs frOM the libMework

_reading. Fridayi a few?f th6 homework paragraphs' can be discussed

and one or "two More compl&sAiliples given. Friday's homework can
_ ,

include t:4111ore paragraph assignments.

Ducing week five; a similar procedure can be utjlized to teach

locating tHe main Each. day one of the- four clues can be in-

trodUted and applied'alongwith the more geopral directions of "What

is the.most important thing the.author is Saying in thi't paragr000;."

The.paragraphs you identified in thetext application sect-f0p;can:

'beassighed to the students with Airections to filidc,(7.he subjecfi-,-and

main ide-q. In the fifth or sixth week, the cIass can be assigned:
' _ -

the Mul?iparagraph sections you identified; recorAinq,the subjects

and ma-ft Aea,) just.as you did. They can alSo'1Acat6 PrOse,Sections-

that are;illustrated by diagrams.
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Section

EFFECTIVE READING TECHNIQUE

1 subjects, the time comes when we ask our students to

study by themselves. In ma Ay instances, these students do not

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 have 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 cons.cientieps may follow this initial

reading ITy a second or even a third reading of the-same fruitless

type.- Research has found a gob method of helping the student

read a given seJection with better understandi totOvrecall;

It is called -the SQ4R method. -At involves fide;. stAlps:A11)

Survey,-,(2)-Question, (4) Recit, (5) Review.: Some of

the things lie dOnesin each of the five st6s 4ee discussed.

under appropria e eadings,be1WW.

Survey:

11 6

Look throuWthe whole assignment. Read the headings if
there aee any; read the summary if there Is one. Try to
get the general idea of tHel content of the whole lesson.
Later you can piece the details into the framewol4k
which you have, in mind; and the entire lesson wiV
mean more.

"4/4t4
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Question:
4

Think of the questions, which are likely to be answered
in the lesson. Often the headings can very easily be
turned into questions. Use them If any heading does
not tell you plainly what question is tOvbe 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 headingsi;skim
the section quickly 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 mai- point. You cannot remember.all.the
facts you find, sc you want to look for th rtant.
ones, of which tkre will_be-only one br- ;:. -a-ch

6,.:.A:

section. _Don" ck out too many.- Doqi±olf-h,

memorize the _= at this point; just sor the ones
you need as y so along.

Make study guides. Fold or rule a large-sized notebook
paper lengthwise down the middle., On the left; list the
topics discussed in *-took. If there aresparagraph
headings_in boldface type; use them. If not, list the
main ideas found in the preliminary survey. -Leave space
'between topics. When you have finished reading a section
and picking out the one or two points to remember; list
on the right 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 end thought_,
about it. This is most important.

Recite:
_AC

AB- 75

Go _back _over- the -lesson .immediately Cover the right hand'
-.side. of the_paper and check the headings on_the left.
Ask_yourself,"Do I_remember what this section was about ?"

"Gan Lanswerthis question?" _If.you=find that you
cannot AILLkhow that- ypu must look at the key words, or
even go back to the bo4k_if necessary; in order_to restudy
the partular- part_whichyou.did not understand or have
forgotteti. ,Step 4 is very. important. Givino yourself an,,
immediatequiz.on what yQu have_just stud- I he=-6est

possible Uay'to prevent forgetting,
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Practice; untilyou can_ recite on,the entire'. study guide
without referring to the key wordS. Then practice some
more. This extra practice is what really pays off.

Review:

Some time later, and always before an exam, go back to
yoUr headings and quesi.Ohs and quiz yourself. Reread
only those parts which,Ybu have forgotten. If you have
taken steps 1, 2, 3, and 4 faithfully, you will find that
you do not have too much to restudy.

If students learn to change the headings within a chapter to

questions and then read to answer those' questions; much more will

be obtained; than if`they merely read and then answered questions

at the end of the chapter. Indeed; what often takes place when

we assign questions from the chapter ending is students read the

questions and then copy only that information which answers the

question without eveliA.,having read the chapter or designated pages.

The process of formulatingiuestions is a thinking exercise which

tunes %Odents into the assignment. Reading, studying, in,this

Cfe-long skill that really should be taught. As a skill,

it may :important than the content and concepts of the"

subject.

Occupational Lfterature; Applitation

tt

r

The occupational literature in data processing .consist

heavily of computer- generated user's guides. These generally
)

include a detailed table of contents and a number ofshort,

title topics per page. Ss;Idom do users read file.entire guide

at one time. Lather, they use only those sections,needed to solve
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a partiN4r problem: Efficient use of surveying techniques (1.

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

facilitate this.process.

Exercise 10: Textbook Application

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

*eighth week of'class and practice the SQ4R method.

Teaching SQ4R
,

..-..5190.1dents4haye already learned how to locate the subject and

idea .of a paragraph and how to distinguish these frorir

information that is merely supportive. In the final ""paragraph"

assignments. they practiced.reeording 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 asSigted. Wednesday
6:

have them prepare questiOns from some of the headings; either

individually or as a group. They can continue this exercise for
?

homework. Friday the read and' tecor ssteps can be presented and
r.

compared with the subject/main TdeaWOr'they haye alrsady done

Readin4 and reeording can be pracOced on the hom w ork.assijnment

and discussed the following Monday;

Teacher-made notes on the reading tan shown on a.transparency,

on the board, or a ditto to allOw studeni's to check their own

notes WednieS"day the recite and review steps are introduced with

students P h other frOm the left-hand subject

A
01%
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column. Beginning Wednesday night, they should be expected to

utilize the SQ4R method on their assignments. The next'two-,

Fridays; and) poradically thereafter; stulpnts canquiz each.

other on their notes while the instructor walks around the room

noting whether each student has followed the correct procedure.

At the beginning of the next chapter; students should again be

required to perform the survey step in class and -mggest some

guide questions derived from the chapter F ;',eview of

the other steps should take place as needec.
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Section 6

Recognizing and Recording
Complex Information

Radio and television literature ofteA highlight three_ mportant
it-

(..qb_Otal.-Telationships: classification; comparison; and causality

CTat:siOiatlorti jr its simplest form is simply listing,.

AlidUttort and transformers make up another classification of
components. Wire-wound coils arid chokes are classified as
inductors. These_are wound on dgferent forms and cores;.....
Thus, there are -air -core coils; Won-core; powdered-coil;
etc. (mar, 1966, 1)

ComparisOn and causality are straightfbrward and commonplace. Dif-

ferent types of coil construction for RF inductors may be discUssed

in one article while another presents common causes of; and solutions

to.interference. These three relationshipt are easiest to see and

remember-if the notes taken about them have a'visual 'impact. Each

of these charting techniques, as well as tIgnal words that can alert

the reader to such relationships are given below.

Classification

The use of classification can be s 0 by a colon(:), number

or letters;- or words such as "these inc At other times, Os=

sification is simply introduced by a.statement ."there are a number

of types of RE chokes." %Outliming is the easiest way to record clas-

sification.



Color Mixture

The production of color may be accomplished by_either of
two processes, When working with paint pigments; the
subtractive process is employed. The other process of
mixing colors is called the additive process.- This is
the process that i employed i color television. These
two methods of_pro acing color are rather different. It
mightbe said that the additive process is just the re-
verse of the subtractive process,

The subtractive process is dependent on incident light;
Light falling upon a painted picture reflected or absorbed.
If a certain section of the picture is treated' with?,- red
pigment, the light that is reflected is:predominantly in
the red region of the spectrum and the section will appear
red.

The_additive process of:color mixing used _is_color tele-
vision employs colored lights for the produlfion _

colors. The colors in the additive process do not_depend
on an incident light source. Self-luminous properties are
characteristAc_of the additive colors. Ph6sphorescent
signs', which glow in the_dark', are good examples of this
process. Cathode -ray tubes contain self- luminance proper-
ties, so it is only logical that the additive process
wouTdi)e employed in color televisio(Sams, 1977, 14)

1,, Color Mixture
A. , Subtractive process

1. incident light
2. pigment reflects light of detired col6r

B. Additive Process
1. colored lights
2. self-luminpqs

a. Ohosphorescent
b. cathode-ray tubes

Exercise 11

-Construct an oUtline for the f011owiiig_=,frelectionS.

Power transformers used i4electrOnics _perform several
,--Junctions. First, to step up or ste 6o:the a=c line
411 e- 14

Or'
Ti
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voltage; Which is then rectified And changed into d-c
voltage. _Second, if the electrOnic device served by
the transfOrmer contains vacuuM tubes; the transformer
is used to step down the line voltage to a value re-
quired tosupply the filaments of the tubes; Third;
the transformer serves to isolate windings from each
other. (Thar, 1967; 31)

Outline:

Metallic materials such as wires, strips, and sheetS,
and other materials; (gas or liquid) that are suitable
.for carryina electric current are called conductou.
The actual ftibvement of the electrical energy along the
conductor is called conduction. Conductance is a
measure Of the ability of a material to conduct an
electric current. It is the reciprocal of resistance;
and _its unitof measure is the mho4"ohm" spelled back-
Ward).

Normally a conductor has a very low resistance; The
resistance value in ohms for a conductor depends on the

. kind of metal.; cross - sectional area; and 1 ngth; For
exhiple, 100 -foot length of No 14 coppe wire has
a resistance of about 1/4-ohm,'

Some materials offer a-ver high resistance= e
flow of electricity; A few examples_woUldtepaVer,
glass, rubber, and plastics.._ Instead of±being called
high-retistance conductors; they are called ik4adtoAs;
These--materials have resistance values of several million
ohms and higher. Other materials have resistance _

values that are somewhiere'between the resistance of a

good conductor and the very high_ resistance of_a_good
insulator; These materials, such as carbon, silicon,
and germanium, are known as isemiconductwo. Each_of
these main classes of conductors will be covered in
this discussion: (Burke, et al., 1970, 192)

444
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Comparison

While Cla)sification is commonly used in radio and television;

14eratupe-texts, it is seldom used alone. Once the elements of a

01 4ave been classified into sub-topics, these sub=topic8 are

usually compared. Charts with the topics to be compared along_orlt,

axis and the features of comparison along the other facilitate.re0

tention, which is the reason important comparative; information.'

tb

often presented in a chart form.

RESTSTANCE
ELEMENT

Hot - Molded
Composition

Cermet

Conductive
-Mastic

RESISTANCE
RANGE

50 ohAs. te 10 melts

250 eas to 10 megs

egs

1 meg

ohms to l meg

500 Mons to I meg

- 'POWER RA I ING (LINEAR TAPIR)
TOLERANCE

10%
"'els or

r_20%

10%

10%
or

L20%

TAPERS

Lineal WI

edilled Log CW (Al

Of CCW (B)

Linear OJ1

iteoclit;e41:(39 CW (A)
or CCW (B)

Lineal ITH

Modified Log CW
or CCW (81

SERIES
70

1 -0 Watt
at 70 C

20 Wads
.11 70- C

.B5 W.)11

au 70 C

SERIES
72

0 S Watt
at 70 -C'

1 0 Watt
al 10 -C

0/5 Watt
at 70 C.

Allen- Bradley, 1/79, CoVer)

SERIES
73

0 75 Walt}
at 70 C

2 Cr Wins
al 70-.0



I

scription

Dimension' A- In Inches

_Units with OUNIY Connect Terminals Units Hiving Screw _Terminals with-Pressure Plan
PULL Pti:di _SCI.. Cel t'oleutt Ns! NO Pilot Sel co_ Po:leg, No

14ot7ii tight shilo 100 omelet ui flu. .oft h11,1 S...ut!, to:e --047 e-t,-,---N-1-

NooIlloimnalod :' ' 13 1
2' - 2,,,,

-roll-Voltage 2 . 2 2' ,, ',''' , 2.4M umnaled
Transformer '11 ' u 7', 7 2.,..'''''-, P,

113 Includetal Operotor Pitt Sonons

(Allen-Bradley; 9/78,

BegAuse charts can simplify complex comparisons, students should

practice constructing their own charts. 'Care should be taken

d ing such construction to read the entire relevant section be-

,110re beginning the chart. As a simple example of comparison
.4:i---

arcing, a 2 x 2 table has been constructed from a short para-

Oraph by Burke, et al. (1970, 265)

There are prima'ry and secondary types of cells. Once a
primary cell is discharged it is,no longer usable. The
chemical action that discharged the primary cell'cannot_
be neveAsed, and it cannot be negenetated as a source Of
elpctric power. The secondatptype of battery cell.
neitaAgeabte.- The chemical action is reversible; the
electrodes and electrolyte can be restored to.the'Same
makeup that existed before the discharge.

Type of Cell Chemical Action .

Primary
.

Secondary -,.
.1-_

Cannot be Reserved
.

Reversible
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Exercise 12

On a separate sheet of paper construct a comparison chart for

the two selections below:

Selection 1

Scientific interest in semiconductors led to the develop-
Ment of the, transistor. This semiconductor device can
perform practically all of'the functions:Of the vacuum
tube; such as amplification; detettionand oscillation.
One advantage of the transistor over the .vacuum tube is
that it is small and light; permitting miniaturization._
of electronic equipment. It is solid. Therefore micro,'
phonics are not a problem as in vacuum tubes.- It has no
filaments and therefore does not require filament: power;
The transistor operates with low supply voltages and uses
little ;power. It does not require any warm-up, period and
will operate as sowas power is applied; A transistor
has fewer circuit connections; Hence; its circuitry is
basiCally simpler than that, of a tube. A'-disadvantage ,

of transistors is their sensitivity to heet;- but: an ad,_
vantage is that they .do not generate asiOch heat as
tubes. (7bar, 1967, 61)

. ,
Selection /4!

Types of Coil 'Construction

R.F. in Ors can_be manufactured in -a number of basic
Wi_hding nfigurations. Each of these types has its
advantages depending on itsfunction in a circuit and the

- associated components.

; , . , .

Soteno=a1.0A 6krig4e, tage l. wq.nding is:used in the, simplest
-;type of coil (FigA 1A).. Thi coil. becomes a true air
ihducfpr,when the*-Winding is s if-supporting, This -type
of winding. provides the least mount of 4nd4tance in_a
given spatp., _Hovever,'4. produces a very loW_ value of
distribUted capacitance and allows excellent heat trans
fer_sinCe-Or can_move over the entire winding area.
:Magnetic brAon7magnec core material can be used_ to

L.:su t the.Winding and to provide a means. of mounting .

i'and---finish leads. The core can also be made
e. t Nary ,the amount of inductance.

et-w&und coU (Figure IB). realizes an appreci,
in the amount of t6ductanFe over that of

a singlelayer-wounepoiT; Turns are wound- on top of
each preceding layer!: 'bvild 0 coil diameter by adding
layer on layer. its the. maxim amount of in
duCtance.





Layer winding is satisfactory at low frequenCieS.;__HOW-
ever; even at the higher audio frequen-ties, the effect
bf_the large distributed capacitance between turns can
affect circuit operation .significantlyby. limiting
frequency response:

Before the development:ofthe universal winding method,
great efforts. were _made to divide windings into 80C=
tiOnS br pi's by_means_of multi-section forms. This
methodiisstill used in the production of windings for
use with pot-type cores:

Tho pc u7 un(vc,.tute tocndiAg provides a larger value of
inductive per cubic vblume of spaee than a solenoid; but
not as much as a multi-layer-wound coil: The main ad-
vantage of a universal coil over a layer-wound coil is a

much lower value of diStributed cdpacitance:, If we
break our coil into a_nuMber of pi's; the value of dis-
tributed capacitance is lowered still further:, This
gives the same result as adding fixed values of ca-
pacitance in series. :Gohorally d.c. resistance of the
inductor will increase becadSe more wire is required
to produce the same indUctante,

1-

n
_

Pi o,selfTsupporting universal' winding must be done en
aiiachine while, the singlo7layor or Mdlti=layeriwinding
.can be done by hand, without the aid of a Methknical
device.: Basicdesignparametors_of wire Size, form
diameter,_winding width, orcam throw are entered into
a number of basic formulas to give ratios that determine
rotation of the winding -form and wire imovement on the
coil -form: These ratiosarerelated directly to goar
in the coil4winding_machine that establish an exact re-
lationship to_the wire at all points of theiforto rotation.
Since the wire is carried from one side of the fOM to
the other and back againas the form rotates, it as
necessary that each turn either progress or retrogress
in relation to the_preceding turn in order-to achieve
a mechanically stable coil (Figures 1C, 1D, and 1E).

piLdgicezzive_type_of winding was developed
to increase the inductance:of_thesolenoid winding
and further reduce the-distributed capacitance of the
Pi winding: This is accomplished by laying--the pi
winding along the form instead:of allowing it to build

= ,Upinto a_single pi (Figures 1F and 1G):_ In addition
to the calculations for the regular universal winding;
gear ratios must be calculated for the progressiv,e__
movement of the'winding on the coil form that is used.
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Vatiabec-pitch colivctsar Wwyte5,Scve, wiudiktg is a speci a l-
ized variation of the universal progressive winding. When-
ever _a piece of equipment is designed to use permeability
tuning; such as most auto receivers; this type:of winding
is connonly_used. The winding is layered on the form to
obtain frequency distribution that is either linear or close
o linear as the iron core is inserted (Figure 1H):L ,In

normal progressive winding a much greater increase_in in-
ductance -is achieved during the initial movement of the
core into tithe winding than is a`44eved after the core has
entered the' winding more fully.

Pbt-:coAc a_highlr_specialized layer winding _used
with a cdp-shaped_powdered,iron or ferrite core to produce
extremely efficient inductors This type of coil exhfRitS
most_of the advantages of tOroid coils since the flux is
confined almost entirely within the magnetic. material
.Figure 2).

The final choice of wire size.; winding pattern; and form
material should be left to the coil design engineer bec6use
Of the.knowledge.he has gained in designiug coils over the
,years. For example, specific wire size will carry dif-
ferent amounts of current depending on the winding pat-
tern and core materials for a specific temperature rise.
It isvery impOrtant, however, for the circuit, designer to
understand what he wants to achieve with a coil; and to pass
the requirements on", to the coil engineer. (Courtney)

Causes and Effect

Both classroom texts and occupation literature in the field

of radio and television devote extended space to troubleshooting

mechanical problems in audio and video equipment. Often trouble,.

shooting guides are presented in the form of a flowchart such as
43

the one beV; Students must be taught to "read" such chartS in

the propersequence;
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`They should alSo learn to construCt.their own flow charts frOm

prose cause and effect discussiOs.

[hl,wru, VP aUU
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Exercise 13

Use the following selection on the loss :0 mohtiChrOMe picture

(Sams; 1977; 176).

Loss of Monochrome Picture

If the receiver_does not produce_a monochrome picture when re=
ceiving a signal; the cause of the trouble can be located
somewhere between the input Of the receiver and the output
of the luminance channel. Follow_the same--procedure that is
used when troubleshooting for loss of the picture in a mono-
chrome receiver. Since a color receiver_is_uhder consider--
ation, the color7bar generator can be used to advantage in
isolating the stage or stages in Which the trouble exists:

Connect the rf output of the color-bar generator to the
antenna terminals of the receiver. If color appears -on -the
screen; it can be assumed that the stages up to the point
where thechrominance signal is separated frolm the composite
video signal are operating properly; ThiS means that the
causeof_thetrouble is somewhere. between the stage in which
the chrominance,takeoff point is lo-cated and the output of
the luminance channel -. The color bars on the screen would
have impropertrightness levels since there WOUld'be no
output from the luminance channel.

If the receiver has a luminance channel similar to shat
shown in Figure 11.71; the circuit between the outout'W the
first video:amplifierand the plate of the vided:OUtpUt _

tube should be checked; The second video amplifier ShOUld
be substitutedjirst;A defective video output tube can
also cause a lossof the luminance signal. Howevor,:a de=
fectiye video output -tube usually cuts off the pictUreitUbei
causing': a loss of raster:- If-tube replacement does not
eliminate the trouble; an oscilloscope should be used to
ti'ata the luminance signal through the circuit. After it
has been determined just where:the trouble is located
theiCirtUit; the defective.:component can be isolated through
voltage and resistance checks:'

If color does not appear when the -rf output.Ae color -bar
generator is connected to the antenna terminals ofLthe
receiver; the cause of the trouble is located between the
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receiver -input and the point where the chrominance signal is

separated from'the composite video signal,: If the con-
vention methods of troubleshooting are followed; the de-
fective tube or component can be found.

It_can_be_seen froM the- foregoing discussion that the color-
bar generator can be very Useful even when troubleshooting

loss of the monochrome picture. Time can be saved if
it_is_knoWn that the color signal_isable to pass through
the tireuit that are also common to the luminance signal.

If_the receiver has a luminance_ch-annel_similar to the one
illustrated -in Figure_ 11 -2; normal sign; tracingi-procedures
should be_used to loCate the defective-component. (Sams;
.197.7, 176)

Exercise 14: Textbook Application

Select 3 paragraphs or sections from the text assignments for

week nine; ten; 9r eleven that include each of the logical re-

lationships discussed above.and complete a note chart on 'them on

separate paper.

Teaching Students to Recognize and
Record Complex Information

Chart notetaking as demonstrated here can be introduced any

time after week six, whenever it is appropriate for your text.

The three types of charts need not be presented at the same time.

For convenience sake; it is assumed here that all will be intro-

duced during weeks.nine; ten; or eleven. Each form should be pre-

sented on a 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 ap-

propriate text selections are covered:

v

121



REFERENCE NOTES

1. ThOrhtOhi L.J. and Lee; T; Developing and Deliveriag
Reading Iptervention Strategies for Pennsylvania
Vocational_Teachers of Special Needs:Students, Final
Report. (In_ progress). Si_CUrriCUlOM giiides for
specific occupational specialties are in Varying stages
of completion.

2. Ibid. =Support research demons-trates deceptive nature_
of mean as measure ofcentraLtendency in_ occupational
curricular literature readability research..

3 Thornton; Overcoming Disadvantage By Readihg_
Deficiency:- The Cloze Teaching Technique._ JoUenal of
Studiesinjechnical Careers (Publication POMdihg)-. The
materiaLincludedhereinwasadapted from-tho_abovo
.article and_includes-substantial :directquotation per
copyright agreement prpVisions with the publisher.

44,

122



a-

REFERENCES

sr_

Allen-_Bradley, AC Contactors and Starters (Pub. 500:=1.0
MilWaukee: Allen-Bradley; September; 1978.

Small _Oiltight Pushbuttons (Pub. 800M-1.0).
MilWaukae: Allen-Bradley; September; 1978.

A

Electronic Components (Pub. 6024).
Allen.=Bradley; Januaryi:1979.

1
IBrown, R. A First Language: The Early-YearS._ Cambridge;

MsSaChUsetts:: The Harvard University Press; 1973: In

Gibson and LeVinA The,Psychology of Reading. Cambridge;
Mass.: The MIT-Pressi- 1979.

Buban, P. and Schmitt; MTechnical Electricity and Electronics}
New York: McGraw-Hill;;1972.

Burke, W;:Irvin, D.; Mann; G. EleotronicsBook_h_ Basic
Principles. Indianapolis: Bobbs-Merrill; 1970.

Milwaukee:

Consumer- Electronics ShoW: Consumer Electronics Service
Tecliin4c4an=_Lmterference Handbook. Watirington: Consumer'

- Electronics ,Group/Electr'onic Industries Association, 1977.

Courtney; W. Gulda:TO_Batter-Coll Selection/R.F. Chokes and
Compton;'Califbrnia: Bell Industries, J.W. Miller

- Division (No Date).

Flesh; Rudolph,. The -Art_o_f_Readable Writing. New York: Haivee.
and Brothers; 1949:

Fry, Edgar "A Readability Formula That SaVes Titne." Journal
of Reading;,..11 (April; 1968); pp 513-16; 675-78.

Gerrish,
A-

H:H,;Dugaer; Jr: Electric, . 0

SOUth H011and; Illinois: Tilie Goodheart-WilcOx Company;
Inc., 1977.

. Transistor Electronics. South Holland; ?llinois:
Gbbdheart-Wiltbk COMpany; 1979.:

GibSOn; Eleanor J. and Levin; Harry.. The Psychology of Reading- :;
Cambridge; Massachusetts: The MIT Press; 1979;



0 HOW To Suppress_Car Noise.. Service Handbook; Volumel_. New York:
Panasonic Company; (no date).

Miller,.0,W. _Interference What You Can Do About It: Compton;
California: Bell Industries; J. W. Miller Division:

Module Component Replacement. Bally Electronic Pinball Games
Repair Procedures. BensenvilleiiIllibbis: Bally
Manufacturing Corporation, June 29, 1978;_

Muncrief, M.C. and Bennett, J.G. (eds.) Instructional - Materials
For _Occupational Education. __IthaCa: Cornell Institute:FOr
'Research and Development in Occupational EdUtatiOh, 1975.

PanasunirrAM_H-a-ndbook: RM=610 /RM=E610. SeCaucOS; NOW
Jersey: Matsushita Electric Corporation of America,
Panasonic Division, (No Date).

Panasonic Trouble Shooting Guide, NTSC_COlOr Camera. iSeCOUCUS;
New Jorsey: Matsushita Electric Corporation of America,
Panasonic Division; (No Date).

Quintrix Training Manual, Vol. 9, Electrotuno. Secaucus, Now -

Jersey :, Panasonit Company; DiVision of Matsushita Electric
Corporation of America; (No Date).

Robinson, Effective Study 4th ed. New York: Harper and
Row; 1970;

SaMS (eds.) iColor -TV Training Manual: Indianapolis: Howard
Sams and Company; 1977.

SOrVite_Manuali_Color Television; CT-117; Chassis; No NIU-K4A;
Main-_Manual. Secaucus.; New Jersey: Panasonic Company
(No Date).

Service Manual For_"Slimline" Type, Delco Products Power
Antennas. .Biilletin 270-:2.. Dayton; Ohio: Delco Products;
DiViSiOn Of .General Motors Corporation; October; 1978.

Smith, Generic Skills.for_Ocqupational Training; Prince
Albort, Saskatchewan: Training and ReSearth'Development
Station, 1973.

Smith,_AA,W. Reading Skills What Reading Skill? Now Horizons
Reading. Newark, Delaware: Internatibnal Reading

Association; 1974.

Taylor; W;L; "Cloze Procedure:- A New Tool for Measuring'
Readability." Journalism-Quarterly, 30-, Fall, 1953.

124



Thornton; L.J. Review and SyntheSis of Reading in PostrSecondary
Occupational Education (Monograph). University Park:
Division of Occupational and VOtatiOnal StUdieS; The
Pennsylvania State University, 1980.

Thorntop;_L.J. Carpentry-Uterature: Readability vs Reading
Ability.. Utica; NY State Upiversity of New York .College
of- Technology; 1977.

-.Thornton, -L.3. "Relationship of Readability of Carpentry Literature
to the Reading Abilities of Secondary Carpentry Students:"
Occupational Education Forum (1979): 35-50.

Thorntwt t.a.; Waters; L.B.; and Lee; T. Vocational Reading
Series. Carpentry, Cosmetology Data Processiflgedical
Assistingi:Radio & T.V. University Park: Division of
Octupationa'1:and Vocational Studies; The Pennsylvania State
Universit 1980.

VHS'Servic TMOual: 2-4 , VHS Video Cassette Recorder. Japan:
VHS; 1:.

, ilMCPherSbni M.; and Feng; D. Employability Skills
Curicul m Guide for Special Needs learners. :University
Park Division of Occupational_ and VocatiOnal Studies; The
PonbsyiVania State University; 1980.

7bar, P. 'Bas.-(c.,Elocti-ohics (3rd ed.)- New York: McGraw -Hill,
1967:

125












