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The goals of the Skills Training for Disadvantaged Students Project

e —

were: A

}
1. To identify and document the basic skills necessary to

comPlete 2 vocational trainifq Proqram and to obtain entry

©

level employment . _ . .

L4
Y

s

2. To teach apnd reinforce the basic skills necéssary for employment *
. § in a structure designed to miniﬁize failure. ) N

3. To providefhands:on projects which reinforce text ond lecture -

. om

materials, measure individual progress, and invites positive

feedBack for students.

4. To allow students to begin learning basic skills at their own <

s
sor - . - -

level. - ’ . .

o

ﬁ. [o,expan$ and reinforce uﬁdeijtanding of the world of work.

6. To facilitate student progresyg in the "regulsar vocational

-

program. ' . a =

LR I

!

7. To document procedures used to develop and implement”the

- roject.
p J A {{ Ay - -~

*The project wa;'designed in three phases: Research, lmplementation, »

and Evaluation,,and focused of Construction training and e&ployment.

u

Resrarch was dome with an CRIC Search. a survey of construction

emplovers. in the Eugene-Springfield area, study at two Cognitive
g

. Happing workshops held by Kt. Hood Community College, and assessment
2 N

3

by pro ject staff of existing curriculum at Lane Community College.
At the conclugﬁon of the research phase the project staff designed
an interdisciplinary curriculum fhat used the Constrﬁction lechnology

_Pgoaram, a special five-credit lndustrial Orientation class, and °




* - selected basic skills classes from the Coldege's existing curriculum.

- - -
- T - -

* The Ibplementation phase included coordinating the Industrial Orient-

ation class with classes in the Construction Technglogy Program, finol

selection 'of instructors, rccruitment of students, evaluatiph“of

- -4
student skills, and an octual field test of "'the curriculum developed .,

by the project staff. A textbook was written for use in the }ield tést.

c

,
The Evaluation phase included student evaluations of the cla§s,

student rei?ntion and employment characteristics, and staff evaiuation.

The Fiéiﬁgiest involved 18 studehts 1l ‘men and 7 women at Lane

Community College dufing tHe Winter term, 1980. Four instructors, AR

one counselor, and one administrator“pagﬁicipated in«implementing the,

ficld test. . % " N

- e
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SUMMARY OF EMPLOYER SURVEY

FMPLOYETR RESPONSE

’ . -‘VERY SOMEWHAT NOT
. IMPORTANT  JMPORTANT  JHPORTANT °
1. Basic skiils wanted in employee: ‘ . a
1.1 Good work habits 100% .
1.2 Math skills 43% 57%
1.3 Writing skills - 57% 43%", ’
l.4 Reading skills 57% 43%
1.5 Oral communication skills 86% s 14%
1.6 Human.relation skills 71% 29%
» ‘4‘ .
Examples of skills as described by employers: .
1.1 Depéndable,attends to instructions,honesty, CUnSJS‘ent wo.rk
i habits, safety awareness and practice. %
1.2 Basic wath, ability to use square and cubic unlts reading and
o 1nterpret1ng tools, quick and accurate.
1.3 Time cards, daily produetion reports, legible writing, accuracy.
1.4 vritten job instructions, directions to jobs, reading blueprints,-
safety memos, materials listg. . ‘ °
1.5 Relaying oral instructions, ablllty to express self (stressed
“several times), understand directions, understand technical terms.
1.6 Rublic relations with customers (stressed many times), getting

along with supervisors and co- workers

+

Tl K

2. Qualifications required:
2.1 Technical training 57% 43%
2.2 Previous experience 71% 4%
2.3 Previous work history 57% 43%
2.4 Physical ability to do the Job 57% 43% . .
''3. Other skills identified by employers{rank order):
5.1 Ambition 3.6 Flexibility o .
3.2 -Good alttitude . 3.7 Endurance
3.3 Responsibility 3.8 Alertness,
3.4 Willing to try new job 3.9 Joyfulness
. 3.5 Willing to learn - .o
‘4. Emplqyee qualifications wanted by employer (forced rank choice):
- 4.1 Work attitudes
: 4.2 Work habits -
4.3 Ability to get alonf wlth olhers
'4.4Working skills '
4.5 Technical skills
. 4.6 Math skills ' )
June, 1979. . . . .
Construction employers .
Eugene, Springfield . .
. LS
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’ ﬂabilﬁty to sebégt classes,- instructors, materials and tim&s that

"COGNITIVL STYLL SUMMARY

n -

H " ’
H

Cognitive style, refers to thé individual student's preferences

for learning. It attends to helping the individual §tudents under-

stand and become responsjible for their own leérning. Thp Tognitive
Style Mapping developed by ME. Hood-Community College consists of ' T

a 28 item ‘questionaire and a student guide. ™e questionaire helps.
. . »n

students assess their preferences for learning by theoretical or

e ¥ . ’

- - i
sensory modes, sgeial influences on lheir learning, cu'turs! deter~

T

minants thalt affect learning, and‘their reasoning styles. .

- P . - a

E

- - N, yr
Students who understand their own“Tearning style have increased-

-

_ -

maximize their learning potential. Students can, also develop RS
sirategies for coping effectively. with classes, malerials and instruclors

4thich do-not fit their pfeferreﬁ learning style.

Cognitive Mépprng can also be used to help disadvantaged-students
overcome their preconceé&ioﬁs sboul their learning ability. ¥hen

students learn” that there are many valid learning styles and that

-

learning by reading or }istening Lo lectures are only two of many

" learning* styles they are betler able' Lo focus on their abilities.

Cognitive Mapping can hélp students recognize their skills and-give -

o

*« them a foundation of success to build hpon} with this fourdation,
they are then able to assess the lack of réading, writing, or .math
hed EA
skills withoul self-defeating judgemerls of their toLal  learning

ability. Students in the ficld test began Lo seec reading, for example,

as "something [ haven't learned very well yet," rather thano"somethinq

wr
I canft learn."” . ’ o L.

.
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FORMAT

L

PROJLCT DESIGN . .
{Winter Term, 1980) .

Five credit, construction relgted Industrial Orientation class,

' consisting of Drafting (1 credit), Blueprint Reading~T1 credit),

-

Construction (2 credits), and Industrial Lnvirongents {1 credit).

Each 'credilk requiTef 12 hours of class time.

SCHCDULE

f:.afting

Blueprint
Reading

Construction

Industrial
Environments

Schedule was

INSTR

&

B-10 AM
8-10 AN
16-12 AM
10-12 AM
8-10 AWM

“

€

January 8, 10, 15, 17, 22,

I~

4

+

January 29, 31, February 5, 7, 12, 14

January 15, 17, 22, 24, 29, 31
February 5, 7, 12, 14, 19, 21

January 8, 10
February 1%, 21, 26, 28

established Lo provide time for assessment at the

beginning of the Drafting and Industrial Cnvironments modules,

and exposure

+

UCTORS

L]

early in the term to actual constructiop experience.

Instructors were choden for their expertise in Etheir curriculum

area and for their ability to focus on the needs of individual

-

disadvantaged students.

Drafting instructor:

Instructof of Drafling ! and Industrial

Orientation Drafting; drafting experience in industry,

Blueprint Reading instructor: Instructor of Blueprint Reading

61asses for Construction Technelegy Progiam; taught the

class students missed Fall Term, able to expedite coverage

of immediately mnecessary information.

Construction

instructor:

Instructor of Construction classes:

14 .




inst;UCtor for project stﬁdents in their Caonsbtruction
Program classes (sections were arranged bto keep wll project'
8  gtudents Fogether duTing Winter ferm).
Industrial Environments instructor: Coordinator/Instructor for
Industrial QOrientation Program; Cognitive Style and work

environment, experience; counseling experience.

.

COORDINATION WITH CONSTRUC£iUN TECHNOLOGY PROGRAM
Industrial 0rien€at£0n modules were scheduled for houts not
filled by-Construction Technology classes to insure that students:
could take all required classes. Regular Consirurtion iqftructor%
were involved with the project.blo insure close coordination with

the curriculum of the Construction Program™and responsiveness to

the neceds of project students.

Building Construction I, a core Construction Program course,
required for graduation from the Program,” was walved for project

students completing the 5 credit Industrial Orientation class.

Construction Program instructors were active in formulating the
essential components of the construction related curriculum used
in the project, in designing the Tmployer Survey used in the

research phase of the project., and facililating the recruiting

and class scheduling during the field Lest of the project.

STUDENT CREDIT

The‘class was cffered Pass/No Pass only. Credit was determined on
the basis that the student has done the work (assignments
repeatable until correct) or the student has chosen not to try

to do the work. Siydents who alttended class completed ull

.
assignments, some were able to complete extra work for more experience.

Lo

-

15 . ‘




CURRICULUM DESIGN

Four modules of lndustrial Qrientation were developed to cobrdinate
with the curriculum of the Conslruction lechnolugy Proqgram. These
modules were: Drafting, Bluenrint Reading, Industrial Environmeﬁts ‘

1

(one credit each), and Construction {fwe credits).: .
! ’ .

Each of thes# modules included practical,. related math and reading
skills exercises which.weregwoven inloe the classroom and laboratoiy
projects, rather than imposed as specific math or reading v ercises.
Studéntg were shown the necessity for math, reading, and'writing skills
in Construction classes and jobs in class assignmentis, projects and

on site work. All basic skills were taught in sequential steps and.
the Job relevance was stressed. Any student having &1FFiculty was
given im::lividual agssistance until they were capable of cOm}Jleting

the assignment. Students‘were also encouraged to hela each otherhkb

-2
share and reinforce skills; helping olher students also enabled the

students to earn positive feedback for Lheir own abilities. -

The.Drafting module taught students the use of drafiing_equipment,
drafting methodology, measurement and translation of scale, spatial

relationships, precision and the necessity for accuracy in bhilding plans,

o -

and practical malhematics and writing skills. Assignments included:

writing paragraphs for lettering assignments; basic math calculations

during scale and measurement practice; -“rafling 91ans for foundations,
’ 4

stairways, cabinets, and framing. ' &
-

The Blueprint Reading Module taugh! students construction methodology,
spatial reaépning, the language of blueprints, translation of scale,
and model building Ffrom bluebrints. Assignments included: c¢alculation

3+

of floor covering material required for specific rooms, siding necded

——e | ‘ 16-_




-4

for the exterior of a bouse and the deywall reqaived Lo fainsh Lhe

- -

interior of the house; reading specificalions from blueprints, and

‘translating scale Lo construct a model house from Lle-blurprint.

-

* +*
The -Construction module taughl studenls construction terminology,

[

teol and equipment names find use, the use of Lime cards, construction

- work opportunities, solar applications, materiasls, scheduling, and

<

building codes. Students worked at the conslruclion site for practical

hands-on exporience, as well as completing calculatiope for time cards,

payroll and Lax forms.

e Industrian nvitonments module was designee o help students er-
The Indust 1 Environment jule fesigned (o hel tudents over

®

come self-defeating attartudes, develop individual strategies for
success, and undersland lheir responsibilities i1n the work enviropment,

Cognitive Mapping was used lo introduce an analysis of individual

v

students' learning styles, slrengliis and wecaknesses, Discussions -
included the validily of diverse learning styles, strategies for
maximizing success by utilizing strenglhs and developing individual

o

straleqgies to improve under-developed skills. Students also learned’

Yo relate their individunl learning styles to job selection, work

style, and successfully interacling wi}ﬁ others on the jobhi. Students
were given individual counsel or vefevred Lo Collene resources for

experience or training ko fmprove under-developrd skills.

Class discussions inlroduced Lhe concept of work environmenls as
the interactien belween employer, cmployee, and the work to be
accomplished. lhe essential role of each was estahlished before bhe

0 rules and procedures of work enviroamenlts was introduced. Students

vy

learned the basis of ‘necessary rules and procedures ralher than an
- - 5
~

arbitrary list of rules. Assigomenls incluqed developing a raltionale

-

Q - J 17
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Aruitoxt provided by Eic:

ERIC

- v

-

for hiring and Tiring, employee selection, and work scheduling:

group decisior making; games requiring logical deduction and inference;
and "outlining the efiects o scheduling and onps' own workload i

a co-worker is late or absenl.

The instructor Of Lhe 1ndustrial Env{gonments module acted as a iiainnn
with the instructors of the ﬁther modules lé*maintain communication

and insure that class content was coordinated belween mdgdules. Each
instructor used examples of skills and work tasks from nthef modules

to insure thal students underslood the inter-relalionship nf the

content areas and lo reinforce basic skills.

-

Ll



Q‘ INSTRUCTIONAL PHILOSOPHY

il

The pPOJeét staff devcioped an inskruclional philasophy whieh per-

meated the instruetion “in all modules. 1Ihe inliti1l reseacch done for
o
the project and the experience based expertise of the project staff
was combined to Formulate this instructional philosophy. N
™

Each instructar who participated in the project, as well as many other\\\\

u

Departmeht instructorsy completed the Cogmiltive 'Style Mapping exercises

that students later us<4. fach instructor became Famili.sr with the

: -

diverse cognitive ;tyles, their o@n individual gtyle, and the pattFrns
of interaction of different styles. )
Instruction in the project was designed to meel the varied learning
- 8Lyles of students: lectures, wriktten materials, demonspratfons,
media materials, individual and qroup projects, and individual tutoring *

were included in class work where the major emphasis was on practical

3 - .
hands=-on .experience for students. -

The project was designed as an inter-disciplinary class. Basic q&?lls
were incorporated by the regular vocational Inftructor into the content
of the vocational training. Each fnstruetor was responsible Ffor N
identifying the basitc skills Lhat are necessary for their area, for
maximizing student progress in the basic ?kills, and Fér helping Lhe
students identify the relevance of the basiec skills to success in

vocational training and on the job.

Phélruetion wﬁs designed to meel student need%.'rather than instructor

needs. Teaching was done in small steps that lead students through the

process. Instructors tried not to assume that stydents would Fill in
Y ¥

the "gaps that instructors, with their subject familiarity. oFften

“~
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*

leave in ‘the sequénce of convéying information to students; inslead,

. . .
instructors tried to show how each step lecads (o the next, and to

»

show how euach pact reiales to the Lotal concepl.  Abstract peincipleas

were related by concrete examples. New material.was related to the

-~

knowledge students had previously learned. Sequential instruction

L

was used to demonstrate how 1earn1ng is oflen transferable to Fac111tate

comprehen51on of new material.

+
.

»

In order to maximize the success of the students' experienge_the class
work was evaluated in three modes: can do, cannot yet do. anc has.not
tried. This no-fail format has been successful wlth Industrial
Drientation students in prévious years: without the fear of Ffailing

on the first try, students are willing to risk learning.

The class was organized with a few clear but firm rules in order to
provide clear understanding of expeclations and to promote self-
discipLine for students. The rules for the class were:
1. Attend class ' L
. 2. Be on time

b .

3. Listen and follow directions.
4. Ask questions (Take an active role in your lecarming.)

L . . e g - a4 .
5. Participate in cliass activities and complete assignments.

6. Be positive . -

o




. STUDENT RECRUITHMENT AND ASSESSMUNT

Rzcruiting students was the most significant problem encountercd

during the project. The project staff determined that it -would be

egsential that the claa”not be perceived by students as a "dummy's

1

class”; the staff did not wish to add any stidma for students with

disadvantaged.academic histories. The class was not titled "Disad-

»

vantaged” or presented to students as a disadvantaged class, but .

o

was called Industrial Orientation for Construction Technology. In
attempting to avoid the stigma for students enrolling in the class,

the project staff made it difficullt Lo enroll an adequate ;umbe? aof
étudents when_Fhe'c;ﬂpS was first ogffered. It was necessary lo Eﬁyise .

our recruiting technique, causing the Field test to be delayed For

-

one term.

"

Initially, we used-the counselor Fbrﬁthe Construction. Technolagy
Program.and the required ConstructiQPqTechnology Program meeting
gheld prior to registration) to inform _students about the Industrial

. 4 M
Orientation class, Many students were interested but did not wish

. to add five credits to the aiready subslantial course load redhfred

w
-

for the program. With less than lifteen students enrolled in Industrial

Orientation, the projéct staff decided to postpone the field test - .

and revise the recruiting methods. - *
- o -] . - Fl

The follawlng term ‘the field test was put into operﬁt1on This time

the*sludants were informed, at lhv pre- roq1strat10n meeting required for
1

all new students, thaL_IndustrlaI Urlentat1dn was designed ﬁo‘make.

* " +

" ) :
new students more succegssful in Lheir Conslruction Technology classes,

e

and was réquired for alJ new studenls. The students wers also told
¢




L 2N

that they had missed the firs! term (Fall Term) of a sequential

program and the Progrdm was providing them an absiract of the first

.
u

term’s work. This meets the coacerns of many students who were
- ¥
apprehensive about entering the Program-late; offering the class

Winter Term better met students' actual needs. ’

The field test of the project durinyg Winler Term emrolled 20 students;

18 students came to class, and 2 did mol attend- .

e
- =

The First and second day of class was devoted to assessment of students'
previous coﬁstruction experience and basic skill levels. The projeet

staff developed a self-assessment qugstionnalre; several Drafting

-

- +

assignments designed to- assegs skills in writing, reading, and 90mpr?hension
of oral and written instrud{fons; and utilized the Wide ﬁange Achievement
~Test to determine math skill levels.
A profile was made %or each student ffom tegt scores, $quective

" . . .‘--'-' " " . * ¢ ‘
assessment of writing and comprehension, assignments., and the students’

. self-assessment. The project staff detérmined that the student neéded

" a minimum of 1Dth grade math aﬂd reading, readily understandable
1)

L

written work, accurate comprehension of directions, and ore year

construction experience to succeed in the program. . -
. ~ ' M

A meeting was held with each individual student to discuss the .results
of the student’s profile. 5 students werq\excuskd from Industrial
‘Orientation based on their p;ofile; 4 of these sludents chose to

take ‘severalwmodules of the class for additional experience. FLach

¢

of the. other 13 students was required to take Lhe Industrial Orientation

3

¢lass an&'was referred to additional resources (Math I, Stddy Skills,

GED classes) where appropriate. Many of the students with low skill

L

3
levels were eagef to improve their skills and enrolled in ¢classes which

- L4 "

' +
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- - SN
met'their needs. Two students maintained less enthusiastic attitudes
and required frequent Feedgack and counsel to complete their required

€
coursework during the term,

The instructor of the Industrial Environments ﬁodule was responsible

for meeting with each student to discuss the assessment profiles.

~During this initial meeting, each student was encouraged to come to

. . " F Il
the instructor for whatever assistance the student might-need during

ana,aﬁter Winter term. Thé instructor also was able to help the students

._iqcorporate their assessmen£ profi}e with their Cognitive Style Map

. problems. e «

L

during the Industrial Environments module, and to help students with
their assignments im other modules. Tiiis required, however, that

instructor's jattendance and participation.in all of the other modules.

,Thid instructor was the primafy contact for students, gave the c¢lass,,

a coBtihuity it might not have had with four instructors, anJ was

résponsible for‘eérly.identification and resolution of student

&




’ ‘ CONCLUSIONS AND SUMMARY

E
— +

It became apparent during the project that tHe most‘ critical element

*

€

. was the commitment of time and effort by the project staff., One

o

person can prepare and summarize the research, but all staff’ members

’ ~

must be involved <in the design, scheduling, and imblqmentation of4

+ "

. T . .
_ the project; without staff involvement there can be interruptions in

Al

the continuity of the currichlum, diffusion of instructional philosophy,

Ll
£

and difficulties with scheduling of materials and activities.

.The staff also determined that written instrwctional materials¥were
essential for student learning. To insure that the materials used for

the_projebt class were gpecifically targeéed to the curriculum designed

+

for this~qlass an to the skill level of the students, a textbook was ,

k] -]

written for the class. This also minimized the expense for students
~ ﬁ ]

by quuiﬁgng them td:b@rchase only one book instead of a standard text

for each module. If time and funding had allowed, we could have

improved ‘the acceésibility to instructional materials for students

with vision impairment, dyslexia, or severe deficiencies in reading

[y

skills by makiﬁg audio tapes of the text where possible. .
. L. - . .

N
. ’

The field test reaffirmed our decision to prevent the class from

garnering the stigma of Disadvantaged, remedigal or "the dummies class.”

* .4

The class earned the reputétion with°students as g helpful adbitidn to”

the Construction Program. ‘Several students who were excused from the

class, after assessment determined that they were not disadvantaged,

chose to attend class; other students who entered the Program during’
. 3 *

earlier terms expressed regret that it had not been offered for fhe@.

Evaluaticns by stu&ents,_étaff, and the Program administrator have

¥

£

* ' *
: 12(1, o i
K . .




'needé, acknowledges the diversity of learning styles, devotes attention:

'coordinahing the class. This instructor was also the person who was

. ' .
CR O . =

prompted senious,considenatidh ‘of scheduling Industrial Orientation’ .

for Consff&ction Technology students again during Winter Term, 198l.

- a3

In summary, the Industrial Orientation cla;s designed for this proieéb
k3 .

is an 1nterd1801p11nary comblnatlon of basie skllls, vocatlonal skills, L
and work environment skills. The interdisciplinary focus requires

the coordinated efforts of all instructional staff to insure continuity -
. \ s
andyclarity -for students, and to alleviate scheduling_pifficulties.

- -

1

The instructional philesophy 5F the class gives priority to student

F

to maximizing students' strengths whilé improving ungder-developed

skills;'and encourages individual responsibility for students.

The curriculum contenh of each module teaches basic qkllls as vocatlon—

ally related 3851gnmants while teachlng students basit vocatlonal s

=

skills in Drafting, Blueprint Reading, ConstrUCtion; and Industrial .

Environments,
Lo P . [ —
0. F
The clasg is dedigned to provide a no-fail environment with meximum

postive feedback for students.

[3

Because the class was in modular form with four instruttors, it was

+
-

necessary to have a primaty instructdr who was responsible for ° @

responsible for appraising student progress, problem resolution’, and

/ . & ™~

maintaining student contact.

Adaptation of this class to other vocational programs would require:

1. Identification of basic vocational skills necessary for
success im the regular orogram. For example: a welding
program might requ1re blueprint reading, b381c metallurgy,

-

. and, 1ntroductory arc and gas welding theory and practice.-

. ® T 3




o
L}

- ‘ o "’ .. -
+2. Assessment of the basic skills ‘necessary for sugcess 1n-

-

o 'thé_vﬁcational pfogram} L2 ) -
3. Incarporation of bagi; sk{lls training int. the vocational
. / *ecurriculum. - K - T :

. Tt 4, SLaFF £raining Eb"deqe%op exﬁegtiép in Cognitive:Style :

Mapping and understanding of, the effect of differences in

learning styles on student,pgogrégs.

5. ngelbpinﬁihritien matérial's, and assignments that meet the's

” N L]
N . . - ¢
. instructional goals of the«class. -

. 'y . . . ﬂ“ )
6., Staff commitment and coordinatéd efforts.

T e . ) o~ .

The Rfojeqt’ﬁirector will provide assistance in deyéﬁoping a similiar

class at‘other‘institutions if requested.. Copies gf the textbook are

available for -the cost of printing from:. i ’ Lo
Special Training_ Prograps ] '
. Lane. Community College ' ‘ "
. N . . ) -
. &UQO Fast 30th Avenué . ) .
"Eugene, Oregom 97405 . .
- » b -
y. - . N r
* 3 - . +
b ) - ) ¢ " vt
) 1 = i - v '
e . . " a T )
. * \ - . " ’ * ‘. 7 a
L1 4 ) ) N ! : v
: .o b j . .
’ - - x ' A\ \ v “’i‘ ' . - .
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N ] PROJECT FOLLOW-UP

The Construction Technology Program -t Lane Community College ig

positively considering scheduling Industrial Orientation for Construc-

tion students ‘Winter Term, 1980.

- =

The textbook written for the class has been used as a resource by

the Pre-apprenticeéhip Program at the College as they HeVelop a

ct. riculum and materials specific to their needs.

The class has ulso gained the attention of a group of employers who

are interested in schaduling a Shop Fabrication clags to train émployeés.

IT this class is scheduled, an Industrial Oriencation that includes

-

Welding, Bluep.int Reading, Machine Shop and Industrial Environments
may be used to provide students with good basic skills before-

vocational training for Shén Faorication is begun.

Much of the design and implementation of Industridl Orientation for
Construction Technology has been incorporated into the regular Indus-

trail Orientation Program modules. The regular Program continues to

¥

provide career exploration an’ exposure to the technical/industrial

trades for women and men, but increased attention to providing

oy

substantial skills training has been incorporated into the Progrem

design. .

-
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SECTION III - EVALUATION
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PROJECT EVALUATION

This evaluation, written by a third party, is based on the material
requested for the final report. Consequently, the program has been

gvaluated based on program goals, a summation of the significance of
prdject outcomes resolving the needs of Disadvantaged students,

reducing sex bias and .stereotyping, and improving teaching techniques.

. - B

EVALUATION DOF PROJECT GDALS

*

Boal 1. To identify and document the basic skills necessary to

complete a vocational training'ﬂrogfam and to obtain entry

+

level emplcyment.
Both the empioyer skill survey and the discussion With the

Construction Technology staff identified the basic skil’s

required to succeed in a vocational. training program and to

meet employer requirements for employment. Thiq design
’ 4

methdﬁology is an effective Functioﬂal approach in program

-

research and design. '

kY

Goal 2. To .teach and reinforce the basic skills necessary~for employ-

ment in a structure designed to minimize failure.

&

+

To minimize failure, a Pass/No Pass grading system was employed,

instructors focused on the students‘-strenqths'aﬂd provided

extensive positive motivation and feedback. The positive -

v approach to students appears to be an effective means of

- —~

" teaching and reinforeing,basic skills.

Goal 3. To pyovide hands-on projects which reinforce text and lecture

materials, ﬁeasuqe individual progress, and invites positivé
feedback for atudents.

- 2

This'goal was achieved by designing hands-on projects that

- . 29




incorporated basic skills. The thrust of the program tied ®
positive feédback to the student for his or her achievement
in class assignment: and hands- - projects. The use of basic’

skills and hands-on ptnjects combined with positive reinforce-

ment was an effective means of achieving this goal.

Goal 4. To allow students to begin learning basic skil®e at their
. + own level. | |
The use of assessment testing and individual écnfb:ances
were used to detarmine basic skill requirements. Some gtudenfs
werb‘assigned to the regulfr program because of this testing.

Other students weré counseled into various basic skills classes

~

in addit%on to the regular program.This process tn develop

[}

individual strategies for skill improvemeﬁt wag an effective
~‘means of achieving individually tailored basic skill learning
that neither required the student to repeat unnecessary

classes nor miss essential learning experiences. It also

| utilized existing College resources as well as the project

| +

experience. ’ .

- .

|
| :
Goal 5.{ To expand and reinforce understanding of the world of work.
’ The use of the Industrial Environments module and reinforcement
by vocagtionsl instructors . provided an overview of the
" réhu?rqunts of the world of work. - The goal, through theéé
. . two educational approaches was adequately reached.- The closure
of the College, because of ice and snow, for two days during
s
the Industrial Environments module prevented full implementation

of the work environments curriculum; this makes it difficult

. to evaluate the implementation and impact of the total curriculum.

-
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Goal 6. To-facilitate student progress in the regular vocational

y program. ) . - . .

The use‘of the modules in Drafting, Blueprint Reading, and ‘
Construction facilitated rapid acquisition of the skills -
necessary to succeed in the regular Donstructioﬁ prodram.

In addition, the fact that the students were i&eé;ified as

Disaavantaged made instructors more aware of their individual

differences and npeeds. Also,-the availability of the Industrial

Environments jinstructor for indiQidual assistance and counsel
. with students provided support and problem resolution for

students.

Goal 7. To document procedures used to develop and implement the
project.
This report, as an entity, documents the procedures used to
¥

develop and implement the project.

The Skills Training Program for Disadvantaged Vocational Students
élearly.demonstrated that‘pnsitive instruction and reinforcement of
student strengths results in increase% lea?ning,and skill building.
Perhaps the most significant resuit in fh;s project was the high deqgree
of success these students had in their regular Constructfhn Technology
classes. Clearﬂy, the early identification, low student to teacher
ratio, positive instruction and reinforcement, and relevant hands-on
inétruction greatly eﬁhanced the potential for success. The attached

+ -

student follow-up demonstrates this pbservation.

The project demonstrates that regqular vocational programs can be
improved by developing introductory and/or basic skills that insure

increased awareness and appropriate attention for Disadvantaged students

31 :
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Conversely,'placément of Disadvantaged students in a regular vocational

w

program without adequate instructional support increases the potential

for the failure of those students.

[

The regular Industrial Orientation Program was designed, in itg oriqinal

L4

format, as a non-traditional educational exploration for women and

men. The College's design of this project to meet the needs of students

»

in the Construction Technology Program again demonstrates that both
women and men needing basic skills training can succeed in regular

vocational programs.

-

The Industrial Orientation textbook has made s significaht contribution to

»

non-traditional and Disadvantaged industrial training programs. Minor

revisions to this textbook can result in important educational applications

for a variety of introductory industrial programs. The textbook has

been disseminated ﬁpon request throughout the United States. '

~

&
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i STUDENT EVALUATION SUMMARY

-

-

-

Students evalulate& each module of Industrial Orientation for
ConstructionsTechnology using the form included in the Appendix.
The average student rating.for each’ module (scale: 1, not worth my
iiﬂe, to 10, workh m§ time, good)- was:

- MODULE , RATING COMMENTS

DRAFTING ’ 8 Excellent teacher
. . - tiked learnipg why .
. o accuracy is necessary.

Liked learning to use the
, tools in real projects.

! Liked learning read skills.
- BLUEPRINT READING 6 Liked learning to build. -

' : . : : models., s

"Learning ;symbols is boring.

. _ Learning~to read blue~

' prints was useful.

CONSTRUCTION 8 Visiting sites taught me
. " a lot about construction .
methods. -
Hands-on -work was bhest.
} Blueprints make more sense ’
° . . . after we worked on the
; . house. : 1
INDUSTRIAL ENVIRONMENTS 9 . Learning what employers
' . - expect hat I can do
to get a job as useful):
Cognitive Mapping was
extrtemely beneficial.
. ' " Learning about unions and
> : . ) * apprenticeship while: we
worked with journeymen.

L]

a

¢ 4 La B} r

Student evaluations of the benefits of the class for the individual-

- -

. "student ranged from: "I wish other classes taught us how t2 do thinés*

and-why we should.” and "It was easy to learn here." to "I don't want .

*

to bérhere (in school) but-I don't have anything else to do." . "

Most students felt that the class was valuagble, but wished it was

4‘.

Jonger and covered more material.

33




‘At a time. They had not heard from Wim ‘and did not know why he had lett.

STUDENT FOLLOW-UP . f\

i ! L
a +

The class enrolled 22 students, 15 men and 7 women. & of the men
withdrew from school before "attending any classes. The completion
] - %

and follow-up statistics for the.ll men and 7-women who attended the

. - ) ) .. : .
project cla'ss e: o . . _ ‘ )
. WOMEN  MON - ?
EOMPLETED INDUSTRIAL ORIENTATION « : 6* LS S
COMPLETED GTHER CLASSES . 6° 10
" ENROLLED IN CONSTRUCTION SPRING TERM - 3, 9
"ENROLLED IN OTHER VOCATIONAL PROGRAM SPRING TERM 2 0
ENTERED WORKFORCE SPRING TERM - . 1 |

NO FOLLOW--UP INFORMATION T ) L% %% 1 *%

* The woman student whogsdid not comﬁlete ciasses 1&ft school for

employment . . ' . T

& : w :
*# We have no information about the male student who did not complete

-

classes. ‘His parents said he has a history of disappearing for mdnthq_:

##% The student's training contract was “terminated by the CETA proqram.a

4

The project staff hes maintained-contact with many of the students.

Some are continuing to take vocational training at the College, a few

’ -

are considering relocating in search of guba, a few are discouraged
- - PR I r . - .

with the lack of jobs during the recessioﬁ and are corsidering leaving

the construcéiOn field.
. T . -e

4

~
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APPENDIX

.“-.\ .’ - ) :
Exapples of class assignments

’ Cognitive Mapping Workplan
Lt Textbook séction

Student evaluation form

L

.
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_ BLUEPRINT READING MATH ASSIGNMENTS .
o0 o (EXAMPLES) L ; .

[

1. ‘How much sheetrock would you need to order to finish the kitchen? *

Sheetrock can Bp/é;déred in dimensions.
. ’ il , -

Height - : ’

b= - . .
: Perimeter s T
LT _—
Doors How many?
- Windows ~ How many?

Squére footage = Height x Perimeter - Doors and (+) Windows
Sheetrock needed :.square‘Footage % square footage of 1 unit sheetrock.

Draw &@.plan of how you would place sheetrock on the walls to

minimize waste.

* 2. You need to’order the mouldings for the doors and windows. How

much mowlding do you need (in linear feet)? ‘f- -
Number 6f doors Moulding required
Number of windows (each size) . Moulding required

Moulding required_.

T "’ Moulding required
¢ 3k. . ‘ Moul?{qg required
Total

N Remember: moulding is needed on all four dimensions of a window

. but only on three dimensions of a door.

+ L

3. How much laminate do you need to cover the counter tops in the

kitchen? .
R Kitchen Ceach counter)
Length Width : Backsplash Total ’
Length__ _ Width Backsplash - Total
Jiff ‘ . ) Total 3
@ *Each atudent'ib'ﬁiﬁbided with blueprints of a th;ee be&room hoﬁse., -
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~testing the green horn. . ) .

“ . Who Would Yol Hire? ) 4

‘for 15 years with 7 years of construction experience before he began his

) - - n
LANE COMMUNITY COLLEGE ) COMMUNITY EDUCATION DIVISION

N . SPECTAL TRAINING PROGRAMS
- : - Industrial Qrientation

2

Qigectiéns: Decide what dquclities—you want an employee-to have. Decide
which one of the applicants to hire. Give the reasons for your decision.
You own a small construction company that you began two years agoe. The
husinesg is doéing fairly-well, but it "is still a struggle and most of
your income must be put back #nto it. “One of ycur employees just quit
and you are,very short handed. You need to hire anpther permanerit
worker to fill out’ your crew. '

& -
~

Your applicqnps are: . .
Sam , ohé of your current employees says his brother is looking for a .
job. The brother is 19, has had one year of construction classes in
high sghool, and worked as a laborer for one swumer. Sam is one of your
best workers. o . . . :

A man with 20 years of experience. He has never stayed with one employéer
for more ‘than three months, but he knows framing, concrete finishing,
roofing, painting, and dry wall taping.

A woman graduate of a two-year construction program- with excellent T,
references from her instructors and past employers. Her supervised . -
field experience employers report said that she was an excellent worker

but that she caused prohlems. since the other employees wasted time.

-

¥

A 40-year-old. ex-minister who wants to ¢hange careers. He has had
extensive woodworking experience, does fine cabinet making as a hobby.
He helped to build a house 10 years ago with his father-in—law. . ) |

A man with four years framing experience.. The gr;bevine says he comes ,
in on weekends to steal building materials from the sites he works on, o
but no one has filed charges. ’

3

A black man, recently moved from the East coast, with 17 years of solid Qo
construction experiencs. His initial training was with the Navy Seabes's.

An experienced 40~year-old man who has owned his own constructxon company

own business. Recently filed bankruptcy. His firm had a reputatlon for .
cutting corners and shoddy building practices. '

A former employee you fired for not coming to work “on time and for
frequent absences. He did good work when he was there, but he put you
in a bind many times. He says he needs a job and he learned his lesson.

1/14/80 . .




COGNITIVE MAPPING WORKPLAN . NAME

.
o . # )

Each of us may need to, develop strategles ‘to make the best use of our preferréd
learning. styles and to cope with Instrdctors or class materials that are °
' °  different than our Preterence.
"1.  SPOKEN LANGUAGE ©o- - .
Majors: Remember what they; Lear. Courses: Effective Learning, Readings
Minors: May need ora} listening skilY¥s; ask instructors if tapes are
avallable. Courses: ' Effectivé Learning, Listening.
" Negligibles: Need to improve listening skills. Courses: Listening’;
Ef fective Leatning, Vocabulary. .

f

2, SPOKEN NON-WORD SYMBOLS
Majors: May need to Improve vocabulary, reading: Courses: Reading,
Effective Learning, Listening. .
Minors: Ask for written materlals, charts, diagrams, cake carefvl notes.
Coursess Math, Effective Learning, Listening.
Negligibles: Improve listening skills, use written materlals, notes,

«

Courses: Same as Minors. .

" 3. WRITTIEN.WORDS - . ) .
Majors: May need listening skills, ask for written materials. Courses:
Listening, Math.
Minors: Strengthen reading skills. Courses: Reading Skills, Effective’
Learning, Use of the Library. . .
Negligibles: Need to improve reading skills. Courses: Szme as Minors;
if skill level 1s low may also need Vocabulary Improvement, Read, Write
and Spell.

4.  VISUAL NON-WORD SYMBOLS
Majors: Ask for charts, maps, diaglams."ﬂﬂay need reading or listening
» skil .s
Minors: Need to learn Lo use ¢harts, diagrams, numbers. Courses: Math,
Effective Learning. .
Negligibles: Same as Minors.

5. SOUND PERCEPTION
Majorss Distracted by sounds; need to select.environment carefully.
Courses: Effective Learning, Coping Skills, Assertiveness.
Minors: May need to be more aware of sounds, pdrtlcularly for job safety.
Courses: Listening, Safety.
Negligibles: Same s Minors.

6. SMELL PERCEPTION
" Majors: Distracted by odors; need ‘to select environment carefully.
Courses: Coplng Skills, Assertiveness Training.
Minors: Not aware of odors in enviromment; need care around machinery,
i1.e., "hot smell.” Ask if this may cause problems on the job.
. Negligibles: Same as Minors. ) &
7.  TASTE PERCEPTION
Majors: .Chewing gum, food, coffee, cigarettes may help concentration, may
need to work within class or work restrictions. Courses: Coping Skills,

Effective Learning. -
Minorss -May not-do well as a wine taster, chef.

Negligibles. Same as Minors. 39
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11.

12.

13.

14,

" tione

TOUCH PERCEPTION ' ; "
Majors: May feel stregs if work area 1Is sticky, noét cleai, uneven. May |
be sensitive to heat, pain. Consider yhen choosing -career and jeb loca-
Mirors: May annoy-other” 1f you clutter work area. Courses: Human
Relations, InternersonalSCOMmunicatiors. . * -
Negligib1e3° May lack sensitivity to heat, pain. Work area too
cluttered, Courses: Time Hanagemént Homan Relatfons. -

- SIGHT PERCEPTION T o

Majors: Visual distractions hinder concentration. Select work and stﬁQy
areas. Courses: Fifective Learning, Coping Skills. . * \
Minors: May be able to work in any enviromnment. : \

_Negligibles: Need~awareness of vigual clues for safety around- “machines.

May tend to wear clothes that distrant others. Courses: Fuman Relations.

SYNTHESIZ e C e .
Majors: - Boredom with too little challenge. . Seléct career corefylly.

-Minors: Find dexterity requivéments difficult. Work.cn cnordination.

Break down physical tasks. Courscs: Physical Education.
Negligibles: Need methods to deal with complex physical tasks. Courses:
Physical Conditioning, Effective Learning. -

 FEELINGS “SENSITIVITY - .
Majors: Problems with assertiveness. Put other's before self. Need to --
learn coping techniques. Courses: Assertiveness Training, Coping Skills.
Minors: May hurt other's feel}ngs. Learn-to read visual and verbal
clues.s Courses: Human Relations.

Negligibles: Not aware of others, difficulty getting along with others..
Courses: Interpersonal Communications, Human Relations. -
AESTHETICS S )
Majors: Distracted by cluttered or’ sterile environments. Watch "environ-
mental settings. Courses: Coping Skills,’ Interpegsonal Commimications.
Minors: Need to watch self around majors: Work on orderliness. Courses:
Human Relations, ‘Basic Design. ]

Negligibles: Same as Minors, but awareness 1s less and [~ ‘oblems may ‘be
more pronounced. * .

ETHICAL COMMITMENTS
Majors: Feel stress %hen crossing own values. May fight: over minor
points. Courses: Human"Relations, Coping Skills,, Interpersonal Cogmundi-’
cations. ) o n :
Mincrs: Become aware of ethical issues in career choice. *

',-Negligibles: May not be aware of ethics standards and obligations.

Courses? Human Relations; . .
7

SOCIAL ROLES -

- Majors: lUnderstand and can use soclal expectations. Haf be manipulattve.

Colirses: Sales, Public Relations.

Minors: Less conforming to social roles. Courses: Job Hunting Skills,
Interpersonal Communications, Human Relations.

Negligibles: Not flexible 1in social situations, soclal stress, unaware of
social roles. Courses: Human Relations, Interpersonal Commvrication.

n
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BODY/FACIAL EXPRESSION )
Majors: ¢Can't talk.without their hands, expressive spesker. ’
Minors: ‘Not animated speakerB, lack enthusiastic speak 13 abilities.
. Courses: Speech, Interpersonal Communications.

Negligibliea: Not animated, podbr public speaking abiliiies. Courses:
Speech Fundamentals, Htman Relations, Interpersonsl Communications.

IMITATION
Major: Doiug proceas correctly more important than product.- Not an
independent learner. -Courses: Effective Learning, Use of Library,
Reading Skills, Math, ‘ . '
Minors:  Needs less demonstrating, may be more independent learner., .
Product may be more important than process.
Negligibles: Need to learn how to use demonstrations 4n learning. May be
too product oriented, may be nonconforming, develop skills in using
demonstrations.

; .
JUDGE PHYSICAL DIFFERENCE .
Majors: May work better with people than things, products. _
Minors: Difficulty with judging others need for distance, Courses:
H Relarions, Interpersonal Communications, Assertiveness Training.
Negligibl ,: Difficulty ip social situations, unaware of distancing
factors. Courses: Human Relations, Communications Skills, Assertivenes:
Training )

_SELE~RNOWLEDGE

Majors: No apparent difficulties noted. Can rely on self-knowledge of
skills, ;o

Minors: May overextend abilities; energy, time, méy have difficulty
getting limits, recognizing personal limitations.  Courses: Time Manage-
ment, Assertiveness Training, Humaa Relations.. - T
Negligibles: Same as Minors. Courses recommen?éd for Minors; may need
individual counseling. .

"

-

IDEA COMMINICATION ‘ "
Majpra: Influences others. y

Miffors: Not as influential. Difficulty pu;ting acroos ldeas. Courses:
Asgertiveness Training, Interp:racnal Communicationa, Human Relations.
Negligibles: Difficulty dealin¢ with othefe, putting across ideag,
Courges: Communication Skiils, Human Reletions, Interpetsonal Communica“
tions. . {.‘

TIME ISSUE f
Majors: Stress over time issues., Courses: Time Managemer’, Coping
Skilis. !

Minors: FreqlUently late, poor sense O6f time., Courses: Time Management. |
Negligibles: Always late, poor sensé of time, Courses: Time Management,
Coungeling wes j - '

PEER INFLUENCE
Majorgs: May have difficulty with mentor system, famjly or individusl
gtyie instructors. Courses: quman Relations, Interpersonal Communica—
tions.
Minors: May experience difficulty working with peer group, co-workers.
Courses: Human Relations. ‘ )
Negligibles: Tend to isclate gelf from co-workers, peers. Courses:
Human Relations. '

| ‘
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o 22, FAMILY INFLUENCE
—Majorss May have difficulty when Scwarated from family or with peer or

individual style instructors. Courses: Coping Skills, Human Relaticns,
Interpersonal Communications.
Minors: Tend to geek out people ether than family.
Negligiblea: No clese family influence. Counseling if this causes
difficulties. .

23. INDIVIDUAL INFLUENCE

Majors: Make decisions work on 1nd1v1dual ‘basis. Seeks information not
advice. May need awareness of support systems.

Minors: Needs others for support system. May have difficulty with peer
or’ family style instructors. .
Negligibies: May be influenced by only one group. Needs more diversifi-
cation of support system. Relocation may be a‘problem. Courses: Human

°, Relations, Coping Skills.

24.  RULES .
Majors: _Stress when rules; regulations, policies are not ciear. Courses:
Interpersonal Communications, Human Relations, Coping Skills.
Minors: Tend to make decigions slower than majors. Develop gkill in
coping with ruyles and policies. Courses: Human Relations.
Negligibleas: Slow to make decisions, difficulty adhering to rules,
policy. Courses: Human Relations, Job Skills, Counseling.

! 25. DIFFERENCE REASONING

Majors: May have difficulty seeinp likenesses.

Minors: Difficulty finding differences. Courses: Effective Learning.

Negligibles: Difficulty identifying differences.. Courses: Thinking

Skills. .

26,  RELATIONSHIP REASONING
Majors: May have difficulty looking at ideas, relationships from whole
picture. Courses: Effective Learning, Thinking Skills. )
Minors: May look at differences instead of likenesses. Don't generalize.
Laoks at specifics.’ Courses: Thinking Skills.
Negligibles: T*'fficulty understanding general rules., Courses: Thinking
Skills.

27." APPRAISAL REASONENG
Majors: Cover new material slowly, in detail. Always questioning.
Courses: Human Relations, Effective Learning.
Minors: May tend to make hasty decisions without good reasoning.
Courses: Thinking Skills, Effective Learning.
Negligibles: Hasty decisions without much reasoning. May be poor at
questioning. Courses: Thinking Skills, Effective Learning.

28. LOGICAL REASONING > :
Majors: Difficulty evaluating general premises. Courses: Thinking
Skills.

Mincrs: Do not rely on logical arguments, geometric proofs.
Negligibles: Have difficulty with logical evaluation of steps. Courses:
Thinking .Skills. .
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INTRODUCTION o

The Electronics module will introduce the electrical concepts and terminology that
are the basic foundation for both electronics and electricians‘obcupations. Our
class projects will give you practice using electronic components and equipment,

making simple electrical repairs, making a circuit tester, and doing household

wiring.

RELATED JOBS

APPLIANCE~REFRIGERATION TECHHICIAN
COMMUNTCATIONS ENGINEERING TECHNICIANS
ELECTRONICS ASSEMBLERS
ELECTRONICS TECHNICIANS
ELECTRONICS ENGINEERING TECHNICIANS .
. . * ELECTRICAL ENGINEERS
ELECTRIC MOTGR WINDERS ~
ELECTRICIANS
congtruction
inside
maintenance
manufacturing plant

railroad

TELEVISION-CABLE LINEPERSON

‘ UTILITY ELECTRICAL WORKER
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— The Fatal Current

Strangc aa It oy scem. most atal cleciric shocks ‘hapoen to people g
: shauld Knisw botter. Here are some ciectro-medical facts that should make
think twive before tnking thot 1ast chancy
It'a the Current That Kllis
Offhand It would scein that s shock nf 10000 valts would be nore deadly
- than 100 volts. But this is not »v  Intweinals have ‘heen elzetrocuted by apnhances
§”crc Burns 8K urctiiney hpuse caucenls of 16 valts pnd hy electrical lpoﬂrnlusﬁm Irdustey
usttig as lutle as 42 valts dleeor cureent,. The real ineasuse of o shool's Intensity
/ - Breaﬂ““‘ Stom ln 1 e annunt of curren’ Canpeees) fucced through the bedy. amd not the
voltage. Ay eleetneal deviee usikl on 3 house wiring cireuil can, under certain
cunditions, ‘ransmit 3 fatal Surrent. :
0.2 While any amount of current over 10 milliamps (0.0] amp} Is capable of .
(e peacdueing painful ta severe shock, currents between 100 and 200 ma (0.1 to 9.2
c S ambl are absealutely lethals There is no knuwn medical procedure that' will
T A revive (h- victim.
. 1 D E ?W Currents above 200 milllamps (02 amp)., while producing severe burns and
: w SN vnemnscmusness, duo nut usurily cause death if the vicim is Ziven immediate
A%, attentiun.  ResuscitaUon. consisling uf artiticial respication, will usually Tevive

UL

e M S ATEY the vietimi,
- St From a practical viewpoint. after a person is knociked out by an electrie
shock it 15 impossible to 1ell how much current pa: through the vital orguns
- . aof his body. Artificiat respirstion must be applied Immediately If bresth'ng has .
o . ﬂopm . -
= Extreme Breathing ‘The Physietogieat Effects of Electrle Shock .
-~ Difficulties 3 The chart an this page-showa the physiological effects of various current -
densitics  Note that voltage is not a consideration. Although it akes 3 voltage
e to make the curtent flow, the arnm:::l of shock-current will vary, depending on -
— Breathi . the body resistance bLetween the poinla of contact. :
""f;b o8 Umet As shown In the chart, shock is relatively more ssvere as the current rises.
- ored At values as fow as 20 milllamps. breathing becomes labored, tinall! ceasing
. completely even at values below 75 milliamps.
—Severe Shock © As the current apProaches 100 milliamps, ventricular fibriliation of the nert.-
OCCurs—-£n uncoordinated twitehing of thy walls of the heart’a ventricles. Theres .
no worldly help for the victim. ' . . :
Muscular Paralysis Above 200 miillamps. muscular cuntractions ate 30 sevelw that the lw :
™ . » fareibly clar:}ped dburint the shgw:k;1 This i:rl:mm‘ protects !-llcl h;la:t tro::-nod -
into ventricular fibrillatiun, and the victim's nees for survival sre . )
_c:mnot Let Go Danger--Low Voltagel - .
» It is common knowledse that the victims of high-voifage shock usuall:” respond
Painful to artiflcial respiration more readily than the victims of doWevoltags shock, The
reason miay be the merciful clamping of the heart, owlng to the high curreat
¢.01 densitice associated with high voltages. However, lest these details be risin-
e TR terpreted, the only reasonabie conclusion that can be drawn Is that 75 volts are
ild Sensation ust a5 lcthal as 750 volts, '
F'M d a : The actual resistance of the body varles dependind upon the points of contact
* — and the skin cond*fon {molst or dry). Between the ears, for example, the Interal .
resistance (less than skin resistance) is only 100 ohms, while from hand to foot
[~ it's closer to 500 ohms. The skin resistance may vary from 1000 chms for wet
- skin to over 500,000 obms for dry skin.
‘ When wotking armund electrical equipment, move slowly., Make syre your
teet are flrmly placed for good balance. Don't lunge afler falisug topls, Klit all
[ ‘ power, and ground alt high.voltage points before touching wiring. Make sure
that power cannct be accidentslly restored. Do not work on ungrounded equtment.
Don't vxamline live equlpment when mentslly or physically fatigued. Keep
B one hand in pocket while Investigating live clectricdl equipment. Above all, do
not touch electricat equipmenl while standing on mctal floors, damP concrete
- or other well-grounded surfaces. Do not handlc electrical equipment while wesring
damp clathing {particularly wet shoes} or whic skin surfaces are damp.
Do not wark alone! Remember the morc you know about electrical equipment,
Threshold of Sennation] thc more heediess you're apt to become. Don't take unnecessary risks. -

°
[

eres

P
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What To Do for Vietims
. Cut voltage and/ur romove Victim from contact ag quickly as possible—but
! : wilhoust endangening_vour nwn safety. Usc a lcngth of dry wood, rope, bimuket,
001 eic, to pry or pull the victim locse. Dnn't wasie = Lubl¢ tme luoking for the
! rewer swltch, Thelroaismncel of £thr m:im‘s c;:'néat.'lz deflms:: :rllth e:dzme. The
3 £ * fatal t0h to 200-auslllampere lovel wiay bBE reache aclan ¢layed.

Phyalolog'lcai E‘fects of I the vietim la um-r)ns‘:;ous snd has stopped bresthing, start artiticlal revEiwtive
Electric Currents at unce. Do nol stup reauscliation untll medleal aothority Plutiolnecs the vittim
heyoud help. it may toke as lond as vight hours ta revive the pailent. Thers )
he no pulse a3d o cofidition a;lrrlll:.u;: lw;i!or mortis ttitagl bcl pwt;ennt:u:;o '

. » . these § 0 ek oA a0t an indicatlon’ t i)
Elmﬂcity Ki"& has m:.:m?;:dw}ﬁf:lﬁlw?ﬁgh ?n Coumwao';cﬂuw Controls Compeny, ne,. i akde,

—

New Jersey aad Umaeesty of Califormin lnjarmaiion Sxchanys Hulslia,

2 state Industrial Aceident Covmission
‘ Accident Prevention Division =
| 5 Special Services Section ‘

Reprint from
Q. SAFER CQRECON
*ERIC :

A Fuirmext provided by R

-

]
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FACTS ON ELECTRICAL SHOCK

The resistance of the human body to electrical current depends on

the gskin condition and point of contact.¥ .

' 2

’TYPES OF RESISTANCE RESISTANCE VALUES

Dry skin ’ 100,000 to 600,000 Ohms
Wet skin . 1,000 Ohms
Internal body ;
Hand to foot . 400 to 600 Ohms
_Ear to ear 100 Ohms

“

&
With 120 Volts and a skin resistance plus internal wresistance totaling
1200 Ohms, there would be 1/10 amperes (100 milliamperes) of electrical

current. Skin resistance_gradually decreases during prolonged* contace.

SAFE ~ Causes no sensation 1l milliamperes
CURRENT Sensation of shock but 1 to 8 milliamperes
VALUES not felt, person can let

g0 since muscle control
is not lost.

UNSAFE Painful shock, person can 8 to 15 milliamperes
CURRENT ~let go since muscle control .
is not lost, )
‘Painful shock, muscle £S5 to 20 milliamperes

control lost ir adjacent
muscles, cannot let go.

Painful, severe muscle 20 to 50 milliamperes
contractions, difficult

breathing.

VENTRICULAR* FIBRILLATION 100 to 200 milliamperes

Instant death with no
known tremedy.
Sevete butns, severe muscle 200 ot more milliampetes
conttactions that cause
muscles to clamp heart and
“ stop it during the shock.
This ptevents véntricular
fibrillation. *American Red Cross figures

Curre?t is the killing factor in electrical shock. Voltage determineg
how much currenc‘will flow thtough a given resistance, Voltage as
low as 25 volts cdn cause death; voltage over 1000 volts may not be

.

as dangetous as a low voltage.

146 ‘ ~ .
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“ . *TANE COMMUNITY COLLEGE o INTRODUCTION TO ELECTRONICS..
. " ELECTRONICS DEPARTMENT S (Exercise 1)

w . .

NAME,

ELECTRICAL SHOCK

Plagg‘nearest correct answer in left margin: ‘ , ‘
- -~

1. Which one of the following is regarded as the mCsi camaging to life?

1. Voltage 3. Resistance
2. Current 4., Wattage

¢ '

2., Which of the following amounts of current is the most dangerous to life.

e

1. .00l Amps 4, .35 Aups
y - 2. .0l Amps : 5. .45 Amps .
- 3. .15 Amps
3.4 4. ‘The electrical resistance of the body depends upon 2 answers.
) 1. Points of contact 5. Age ¥
2. Skin condition (moist or dry). 6. Health condition
3. Weight 7. Time of day
.4, Helight 8. Season
5. When working around electrical equipment
1. make syre equipment is grounded. 4. don't stand on mecél
2. move slowly. concrete floors.
3. maintain good balance. 5. HNone of above.
. 6. All of above.
6. A typical resistance of dry skin is about.
1. '10 ohms 4, 10,000 ohms
2. 100 ohms 5, 100,000 ohms

3. 1,000 ohms

7. A typlcal resistance of wet skin is about
(Use answers in Question 6.)

8. A typical reaistance (internal body) from ear-to-ear is about
(use answers In Question 6.)

u

9. One milLiaﬁper is

1. 1/10 of an amp {(.l). 4., 1/10,000 of an amp (.0001).
- 2. 1/100 of an amp (.01). 5. 1/100,000 of an amp (.00001).
. 3. 1/1,000 of an amp (.001).
____10. What is the meaning of the expression "teep one hand in pocket while in~
" vestigating live electrical equipment?" .
4
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LARE COMMUNITY COLLEGE - INTRODUCTION TO ELECTRONICS..
- Z1ECTRONICS DEPARTMENT : ' (Exercise 2)

s NAME

[LDENTIFICATION OF PARTS|

iumbe ’ Name ) Symbol .

13

Lé had

17 ) ﬁ‘ * ‘ » ,

18 . . .

20




COMMONLY USED

ELECTRICITY AND ELECTRONIC DATA ) .

- Ohms Law
Calculator

TUBE. SYMBOLS

- CIRCUIT FORMULAS DIODE : TRIODE
— SERIES PARALLEL —
RESISTANCE - OHMS
‘ Ry 1 .
R R.\R Ry*-ETC Ri_-"?:?ﬁ? eTc <
1 =R *Ra*Ry* - : -~
e TETRODE- PENTODE
) 1*P2
CAPACITANCE-FARADS
Cr= 5 : 1
i s 3 e ETC,
‘CCl. ;3“ Cf CT.:=C|’C2"C3""ETC < ‘ O
amle2 .
R BEAM POWER PENTAGRID |
INDUCTANCE —HENRYS ' CONVTR. 1
|
Ly sbysLy*Ly* ETC :.. i: \'j ) N .
Ly L~ L, J
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INTEGRATED. CIRCUITS

T J
 8-PIN s z MODIFIED TO-5
: 5 3

{BOTTOM VIEWS)}

.
. -
—

SOLID STATE

N

MODIFIED TO-S

L .
POLAR TRANSISTORS

COLLECTOR COLLECTOR] .
. 8ASE BASE - :
5 EMITTER EMITTER |

PN.P N.PN.

o 2
12-PIN 3
8

F-Y

MODIFIED TO-S

r
5
4 6

I23456!‘7

- PIN .
‘4\‘ 4132 5t 109 8

| 2345678

_ DUAL
6 151413 12 11 10 9| INLINE

DUAL
INCINE

16-PIN

 SCR

| CATH(%QODE )
GATE

SEMI-CONDUCTOR DIODE

ANODE
- : ZENER DIODE
FIELD "EFFECT TRANSISTORS CATHODE
~ .o (EETl E s . ANODE
‘ ORAIN ~ " |ORAIN
sﬂ@ Gﬁ@ ' g%%%ﬂ OR
CATHODE
SOURCE " Isouace '
N-CHANNEL _ P-CHANNEL

JUNCTION OR
POINT CONTACT

ANGDE
T GATHODE
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RESISTOR COLOR CODES AND USE OF THE OHMMETER

L &

Objectives:
. 1, To acquire skill in identifying the value of resistors
mhd with the standard EIA color code,

2, To ncqu:l.rc ekill in the use of the ohmmeter -for resis-
tance measurements. :

Equipment nnd Supplies Needed:
An.guiortunt of cu'bon resistors :l.dcn::l.fied by the EIA color code,

An ohnetcr of aither the Volt-Ohm~Milliammeter (VOM) or the VYacuum
Tube Voltmeter (VIVM) type.

Praliminary Inforsstion: ,

The EIA color coding system is based on the table below which 1lists
the ten cdlors used and- their oumber equivalents, You should memor-

ize these color-numbar equivalents,

ISTO
? RES S, -_5 COLOR CODE
2mo
. e MULTIPLIER _ )
" ’ . TOLERENCE
| "COLOR ";’1’;&‘}‘-"’ MULTIPLIER  [TOLERENCE
BLACK o ) :
BROWN ) 10 '
Reo L‘..- 2 100 .
' , ORANGE | 3 1,000 ’
YELLOW 4 10.000
GREEN s 100,000 .
jowe 6 1000,000, ' 11
VIOLET 7 10,000,000 ' ‘
GRAY 8 100.000.000 ’
‘witt | 9 1000.000000 ]
G0 ’ o 5 ,
' SILVER 0ot { 10 ' . _
) NO COLOR| ¢ 20 :

;|-,m. .




2 . ‘ I.ab Lab Precedure: A (Resistors)

All a:dal lead FIA coded redistors bear at least 3 color bands and .
. wer hear a4 silver or gold band indicating the “tolerance”, or ac-
cuncy of ‘the resistor. Many resistors also have a fifth band in-

 dicating that they meet certain military specifications,

The resistor should first be turned so that the end bearing the color
bands is to one's left; the resistor's value in ohms is then read from
left to vight as follows: '

The first band (nearegt the end) indicates the first sirnificant
figure,. the second band the second significant figure, while the
third band tells hw ‘many zeros follow these two digits. .

’ A followj.ng silver band indicates the resistor is + 107 of the “value
marked; a‘gold band,. + 5% ‘of the value marked; ‘and tle lack of a
silver or gold band mdicatea a tolerance of + 20% of the marked
value. Note that the tolerance stripe does not enter into the cal-
culation of the value of the resistor. N

An example followas )

*

i
| é/,/

* f ¢’ l\,___.__ . ) 63

d’ Violet Silver

. . *

Reading from left l;o right, the red band indicares’ the first s!.gn:l.-
o ?c'iéant number as 2; tle v:l.olel: band the second significant nuymber .-
as 7. {The orange band indicates t: number of zeros that follow
. the first tho ciigits, in this case, three zeros. The value of the
raaistor is then 27,000 ohms plus or minus 10%, the tolerance in-
dicated by the a:l.lver ‘band. - [ '

When resistors are less than 10 oh.ms, a modification of th:l.a system
is used. The third band is alwdy$ silver or gold. Silver indicates
.. the Zirst 2 digits are to be multiplied by the factor .01, gold by
0.1; for example, a resistor reads from left to right: brown, red,
gold, silver, This indicates 4 vs]ye in ohms of 12 x 0.1, or 1.2
ohms + 10%. ) ‘ o -
n“ .
H'attage of a re:s:l.st:r.-::k is not directly related to its vslue in ohms but -
rather to the type of material it is constructed of snd to its physi-
cal size which -affects its ability to yadiate heat.

. ‘ 9 52
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Lab Procedure: B (Res‘istors)

List the values of the foil&ng resistors;

*
® . 1.
. .
3.
4,

5,

Coloxr-code the followiung resistors:

1.
.
3,
4
5.
6.
7.
8.
IR

10,

—

Yellow-violet-bla.ck-silver 6., brown~gray-red —_
blue~gray=black-gold . 7. red-red-red-gold
red-rad-browm-silver ) _ E 8. -yellow-yellow»-o;ange <
;cllcubviolec-brm - - " 9., brown=-black-yellow
brown-black-red-gold . - . _ 10, brown-black-green-silver

k

56 ohms + 10%

260 ohms + 20%

2,700 ohms + 5%
39,000 chms + 203

120,000 chas + 10%

240,000 ohms + 5Z.
300,000 chas + 10%
510,000 ohme + 20%

1.2 megohma +.5%
2,0 negohms + 103

0J

HIB



. Lab Procedure: C (Resistors) )

4

I. Obtain a set of 10 resistors £rom your inetrictor.

3

II. Measure each ruiator carefully with an ohmmeter and record the color code,

T indicated value, and measured value in the Cable below. ..
. ’ | Indicated Measured '
’ Color Code . Value Value ~
1. . x* ? ] N o N
2. - \
\.3.
40
50 ke =
6. ‘
7. *
"8, @ . >
9. : )
i : )
7 100
-+ ) ,
’ e S
) i
. *a 4 ’/3 o ;,
f L
L] '
o~ LY
124




WIRE SIZE

TYPE AND USE

. _“IH__‘;__#

k-
N | Light
) Service
e
w Heavy |

Used for lamps,
appliances, ate.
Available in

light or heavy.

=t
o s i

EXTENSION AND APPLIANCE CORDS

> Service

-

Use underground,

water & corrosion/

4 s v
ROMEX above or inside,
2 L Service ¢ 1
Entry ) -
i Copper wire, Use
- with steel junc-
. tion and switch
o gigggED box. Use only in-
doors in dry "
locatien.
PLUGS

WIRE JOINING METHOD

Lok - -._I
i 3 -

Cut insulation

6 to 8 twists
. —

S I I S
- L.

Solder arn. tape

TWO-WIRE JOININC

TWO PRONG PLUGS

- Cut back insulation.
Cut wires in half.

S e,

Strip 1" insulation.

Twist and tape.
SPLICING CORD WIRES

" TREE PRONG PLUGS

59




'. : ‘  FLEXIBLE CORDS

. ' LAMP OR FIXTURE .
A — s P
/ SVT ﬁ
S R = === |

CONDUITS

COUPLINGS CONDUITS ) ‘ CONNECTORS

" RICID STEEL

INTERMEDIATE
FETAL (mcy

wee, 00) @O QD

) (BB

RIGID | O
NONMETALLIC

|

J I
SURFACE K
ACH &3 — . / N\

RAC]{AY




HOOKUP OF CIRCUIT AND RECEPTACLE

ONONONG®)
| gee8 ovag FUSED CIRCUIT PANEL . .
!! [@ - . _ m Receptacie
N ga ~Hhite sjige {(Metal box)
i O o] {_| .
.I
® *  Ground wire:

Black wire -

- WIRING HOOKUP? FOR LIGHT

CONDULT

-y
el

e

CONDULT

14




ELECTRICAL HOOKUP FROM POWERLINES

bbbk

ety dor'n

Y

7

CTCPCULT BREAKE;/T/‘

15~-20 Amps.
”General purpos

L Two~20 Amp.
.Kitchen

120~240 Volt

Furnace, laun
dishwasher

\\\\

I

\."‘lh-..
N
FROM

POWERLIHNES

d— METER




GROUND FAULT CIRCUIT INTERRUPTERS

CIRCULT BREAKERS

O L
a ‘ @
i d wr o,
L a1 ] b bt ]
TS kd, )
TERT TEST

Ground fault circuit breakers have ampere ratlngs of
15 to 30. These devices can be installed in circuilt
breaker panels in order to break electrical current
‘when a path is established between an ungrounded

conductor and ground. Fu%l circuit breaker panels
with tHis protection are also avallable.

r

™~ 5

P

O~ =~ O

]
"
-

11l M 5=

! ‘ Y ‘ )

@85

-+

\ y GROUND FAULT

RECEPTACLE
GROUND FAULT '
PLUG~IN RECEPTACLE

These devices are available for protectlon at the
polnt of installation. They can be connected to

other downstream receptacles to provide further
protection.

o3 .




-
. ) . '
- * N
. s

> HOUSEWIRING SAMPLE
W
-
ELECTRICAL SY:BOLS 5 smcm-mﬁcu ®  SPECIAL OUTLET
3 “LienT FixTuRE . By 3-UAY SWITCH B pooR BELL

=5 DUPLEX RECEPTACLE, - =€, RANGE OUTLET =9, GROUND FAULT INTERRUPTER u

=@ -DUPLEX WITH HALF SWITCH w=@ DRYER OUTLET < | e SHITCH WIRING 61
. - r - — . 4
60 : S . ' v

i N / . * L . s




Baseboard heater

1600 .. Radio . 100
Blender 300-1’090 Range 8000-15000
- Can opener 100~ 215 Range top 4000~ 8000
Coffee maker 850~1600 Range, oven 4000~ 8000
Corn popper 600 Refrigerator, frostless 960- 1200
Crock pot 110-1600 Reftigerator, manual 750
Dishwasher 1100~1800 Sander, portable 550
DPrill, portable ’ 360 Saw, circular - 1200
' Dryer, clothes 5600-9000 Sewiang machine . 75- 150 .
Electric blanket 200 Shaver 12
Exhaust fan 175 Soldering iron 150
Freezer, frostless 1050 Steam iyon ) 1100
Freezér, manual defrost 720 Stereo recelver . 450
Frying pan : 1250-1460 Stereo turntable 15
Furnace, fuel fired 800 Sunlamp 300
Garbage disposal 300~ 909 * Television, BW . 250
Hair dryer 250+1200 Television, color 300
Heater, portable 1000~1500 Toaster - ) 800- 1600
Hot plate,  two burner 1650 Toaster oven : 1600
Light, flourescent 15~ 73 Trash compacter ' 1250
Light, incandescent 25- 200 Vacuum cleaner 250- 800
Microwave oven 9751575 Waffle iron 1200~ 1450
Mixer 150~ 250 Washer, clothes 850
Projector 350- 500 Water heater 4000- 5000
ESTIMATING GUIDE
(120/240 volt service, 100%amp minimum)
Number of square feet in house X 3 watts equals . 1

¢

AVERAGE WATT USE

-~

Number of 20%amp small appliance circuits X 1300 watts equa}s 2

18

62 -

Lauqdry circuit equals_lSOO watts 3
Appliahce use * _ . 4
Watér heater equals -
Dryer equals g
Dishwasher equals ' 7
Range equals z
Shop equals
Other equals 9
Totzl equals .(add 4-9) 10
Total above equals {Add 1.Z,3,and 10) 11
‘Multiply watts over 10,000 by 40% equals 12
Add heat (Mumber of watts equals) 13
. TOTAL 14
‘Divide TOTAL by 240 volts to find required amps 15




- -
LANE COMMUNITY COLLEGE - sl 'COMMUNITY EDUCATION DIVISION
’ ’ N Special Training Programs
' Industrial Drientation
. . . :
MODULE v
TERM ‘ ' . 2

¢ \; MODULE EVULUATION
1 - L

a

i would rate this module as:

. 1 2 3 04 5 6 7 8 9 10
(not worth my time) 0K (worth my time/good)

The most useful part(s) of this module were?

= % r

b 3 =

Tre least useful part(s) of this module were: -

i

3

¥

Comments and suggestions for making this module better:

y -

.
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