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The results of a five-step.currioulum analysis cf the

eledtronics program at Fresno City dollege, Califo\t=nia, are provided
in this booklet. (An analysis of four other vocational programs aie
provided in 'CE 019 017020.) The products' cf step 1 Include a
&efinition of the employment opporthnity'for this aiea and a
Statement of the skills/behaviors/attitudes required' for earlcyment;
program curriculut otjective defined specific tc the stated
employment requirements; performance requirementits for the stated%
program curriculum objective; curriculum objectives of all existing
.110cational/occupational courses presently required for graduation,
from this program area; ailed '4 definition of the.terminal mastery
(cognitiveyaffective/psychomotor) 'which students "must achieve from
each non-occupatiOnal/vocational coulee included in th'e program. Step
2 includes a cognitive/affectivei.psychcmotor analysis of each stated
nurse objective and the criteria of mastery \for each ,itea

Identified. Step 3 includes an identificaticw,of items of mastery
required' in each course which represent problem areas for the,
disadvantaged student; and a diagnosisiidentification of the nature
of ,the problem ,areas apd thelr Perceived causes in terms Of
student-related and curriculum/course,-related causes. Step 4 includes
a restatement of the priority problem area as terminal performance*
ohlectives, criteripp.measures for each terminal performance
oblective, learning eguirements to achieve eabh objective, an
,organizatioefof learning'stress, and an analysis of .alternate methods
and media. Finally, step 5 includes becific recommendations of
Program/course change to elipinate identified problems and produce
the required mastery. (JH)
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RESEARCH AND DESIGN PROJECT

CURRICULUM ANALYSIS

INTRODUCTION

-.The largest-task undertekerCin completing Phase Ij of thiS project was the
'

thorough curriculum assessment 0 the five vocational education programs focused

on by this Project (Automotive Mechanics, Electronics, Litens Vocational

Nursing, Registered Nuri-ng and Office Occupations). This analy s sought to

identify the specific hurdles which were preventing student success; and then to

determine that spedific instructional, Tethods/media.changes would have, to be

made to eliminate them.
e

Each team worked to translatee.their curriculum from a norm referenced to a

criterion referenced basis. Employment requirements replaCed textbook tables

of.content as the basis of deternfining what should be Mastered,._ Individual

mastery replaced class standing_as the_ standard of Success or/failure; and the
J

methods and media of truction-were reassessed to determl if they were.

most appropriate, given the unique needs of the,target stucknt(Ind the

characteristiCs of the skillsiknowledges/attitudes to be mastered

The process used by each team was'a highly systematic one. It soug

eliminate assumption and to standardiza the currictilum analysis steps being
/

applied by each of the fiveinstrucfional des,ign teams. All teams; applied the

'same steps, in the same sequence,, and against the same standards of completion._
9

As.much as possible, the process remained a constant. It was only the cont nt /

skills /behavior being analyzed thaFffered from team to team. The model of

cUrritulum 'arialYsis .that. was employed can be found on. pale 3. All tea0)4embers
(



were traIned'in its application.- In addition, a. consultant from the developers=

of the model worked with each design team as they applied it to their vocational

educatiOn program.

There were five ,general steps applied by each team. A liSting of those steps

can befound on pages 5 and 6. This booklet has been sectioned and bound

according to those five steps. At the beginning of each section, yoil will be '

provided with ,a general overview of what the team did at that step., You will

then be given a listing of the analysis functions performed by the team at

that step. For Steps3 and' 4, you will also be provided with the detailed

ins uctions given to the team and copies of the forms they used The curriCulum

analy s products developed by the team will then be prbvided in the sequence in

ch they were developed.

We hope that our effort will. be of value and that the following analysis will

help eliminate the hurdles which are keeping disadvantaged and/or handicapped

vocational education students from successfully acquiring the skills, knowledges

and attitudes they require to venter the gi,b market place and; as a minimum,

achieve their independent survival point.
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CORRIGAN ASSOCIATES
P.O. BOX 5089, ANAHEIM, CALIFORNIA 92804 - (71415394359

RESEARCH AND DESIGN PROJECT

SPECIFIC WORK ASSIGNMENT TO BE COMPLETED BY.EADH.,CURRICO '6E51GN TEAM.

The4following fiVe steps will constitute the total, scope of Work to be completed 1

during,Phase II of'the project Establish yompwn,W0k,schedules and meeting
'times. All work, is to be completed by Decembe.16, MT.

STEP 1

a) Derive Employment Requirements,- 'a definition of,'theemployment opportunity
and a statement-of' the Skills/Behaviors/Attitudes required foe empl ent.

;,

)-Define yOur Program Curriculum Objective specific to thesstatdd tmplbymipt.,
Requirements - focus Wrequieed final,mastery

.

'c) Derive Performance RequirementWor the stated Pregram CurriculuM Objective.
.

.

These represent sat'ements.of all operating limitations, conditi6ns or,,.

giVens 'affecting the implementation or content of the Peogram Curriculum.
Objective.

.,,,,,<

.

-.----
,

) Translate all existing courses, presently eequired for graduation from your
prbge'arCi area into curriculum qbjectives (vocational/occupational courses only):

.

e)-efine:the terminal mastery (Cognitive/Affective/Psychomotor) which stUdentt
Must:achieve from each non-occupational/vocational course.. ncluded in your
pr0gram

STEP 2

a) Perform a Cognitive/Affective/Psychomotor Analysis of each stated course
objective to derive ALLhighest levels of mastery required for successful
completion of the course.

ti

b) State the criteria iof mastery or each item identified in the Cognitive/
Affective/Psychomotor Analysis.' These statements would include the method
of evaluation and the level of performance required of tbe student (How
.Wnd How Well). This statement is not the eqct test item that the student
ould enaDunter (Criterion Measureit-

4ssess each course to confirm.that ihe sequencing of he items of mastery
is, correct according to the taxonomies; and that the c mbned courses will
produce the mastery demanded by the Employment Require ents and the Program
Curriculum Objective (vocational/occupational courses n. y).,

STEP 3.

a) Identify, tboseitems.6-Vmastery-required.in each course whiCh Ilepresent
')roblem.areas- for the.disaUvantaged student;: required proficiency levels.

rl
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nat being attained.

b) DivioSe/IdeOtify.the,nature of the,problem areas and their perceiv0 causes
for pefQrmance deficiencies ln terms of 1) student- related and Z) curriculum/
course' rdlated,cauSes,

.

c),PrioritizetWidentied problem,areat according.to their criticality for
,continuing success by theisadvantageitudent.

.STEP'4

,.a) Restate the priority probleM areas as Terminal Performance Objectives.-

b) Derive CriteriOn Measures -for. each Terminal:PerfOrmance Objective.

c) Analyze the Learning Requirements to Achieve each Objective.

T:d) Organize the learning steps.

..e) Analyze alternate Methods and Media.

STEP .'S

a) Define specific recommendations of program/course change to eliminate th
identified problems and produce the required mastery.

t
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.RESEARCH AND DESIGN

PROJECT: MOBILITY

STEPS OF CURRICULUM ANALYSIS

STEP 11

AS THEIR FIRSTSTEP; THE DESIGN TEAM SEEKS OUT THE
EMPLOYER S. STATEMENT OF SKILO/KNOWLEDGES/ATTITUDES REQUIRED
FOR EMPLOYMENT, IHE COLLEGE S VOCATIONAL PROGRAWAND. ITS
CUURSES ARE THEN; TRANSLATED INTO MEASURABLE 'PERFORMANCE
JECTIVES,..

THIS STEP CLEARLY DEFINES THE SKILLS/KNOWLEDGES AND

ENTIRE PROJECT, IT LSO TRANSLATES THE
ATTITUDES REQUIRED FOR WLLL BE THE ULTIMATE

- REFERENT FOR,THE
COLLEGE S VOATIONAL EDUCATION PR AMS INTO.MORE PRECISE
STATEMENTS OV REQUIRED FINAL MASTERY. THIS FINAL MASTERY
WILL BE THE TARGET OF ALL. UPCOMING CURRICULUM ANALYSIS STEPS.

a,
il).. DERIVE EMPLOYMENT REQUIREMENTS A DEFINITION OF

SHE EMPLOYMENT OPPORTUNITY AND A STATEMENT 'OF THE
JKILLS/BEHAVIORS/ATTITUDES REQUIRED FOR EMPLOYMENT.;

DEFINE YOUR PROGRAM 'CURRICULUM; OBJECTIVE SPECIFIC ; ;

TO THE STATED'EMPLOYMENT REQUIREMENTS FOCUS ON
.REQUIRED FINAL MASTERY. I ?;

C)' 'pERIVE PpFORMANCE REQUIREMENTS' FOR- THE STATED
; ROGRAM CURRICULUM .(:)13 ECTIVE4 IHESE REPRESENT
STATEMENTS OP ALL OPE ATOMOM LIMITATIONS) CONDI-,
TIONS OR GIVEN AFFECTI C1-};THE IMPLEMENTATION `OR
CONTENT OF OF THE VROGRAM:CURRICULUM OBJECTIVE.

. .

D). 'TRANSLATE ALL EXISTING COURSESTRESENTLY REQUIRED
FOR GRADUATION FROM YOUR PROGRAM AREA INTO CURRIC-
ULUM.ORJECTIVES (VOCATIONAL /OCCUPATIONAL COURSES
ONLY) ,'-'

f ...

,

E), .DEFINE fHE TERMINAL MASTERY (COGNfTIVE/AFFECTIVE/
SYCHOMOTOR) WHICH STUDENTS.MUST ACHIEVE, FROM, EACH
NON-OCCUPATLONAL/VOCATIONAL COURSE INCLUDED IN- YOUR'
PROGRAM.

.

°.

es

a,

I.



RESEARCHAND'OESIGN PROJECT.
ELECTRONICS

(..

Job Entry Requirements
Electronics Technician

'4

The duties of anElectroniss Technician uban completion of the two-year
program at Frusno City College are as follows:

Primary :Function

Under close, daily sup&vision, involving detailed .and'explidit instructions,
performs and assists engineers or other personnel n routine technical work.
Works from written and/or oral orders in one of the following fields;
R & on'Process,Electronic Test, Computer Test, Service, Environmental
Evaluation and ElectrInic Maintenance.

Princi a1 Duties /Res onsibilities*

1. R1 Y or. Process Technician - Makes adjustments or-,changes tn.processes-.
or processing equipment to producemicrocircuits, thin films, piezor
electri emicOnductor and electronic devices of specific quality,and
yield. erforms routin repair, testing, and calibration work. on

,;established test set bps. Builds.simple fixtures (e.g.-, stacking.
fixtures for.cyltndrical-grinding,,eVaperation masks)`,. instruments,
doircuits or mechanical assemblies from detailed instructions.

2. Electronic Test Technician - Perfoem roufint calibration4 repair_and
troubleshooting work on instruments, systems and circuits. Records and
maintains test data on instruments andeleCtronic'sub-assemblies,. Makes
adjustments or changes in processing equipment to produce microcircuits,
thin films' and semiconductor devices of specified quality and yield.
Uses, manufacturing and test documentation to build and-test electronit
circuits, sub-assemblies, microcircuits, and/or semiconductor devices.

3. Com puter Test Technician -.Performs routine testing and troubleshooting
of PC's from board to components; from instruments to sub-assembly; from
system 0Onstrument. Interfaces computers with pdripherals"(i.e.,
insert Rt.: boards,,attach cables and configure software).

4.. Service Techniciaq r. 'P erforms routine troubleShobting, preventive
inaimeenance, adjustmtrq-and,calibration work on'a specified line of
instrumpts, Recordand maintains test data'on parts and initiates
rePlacem#nt parts rdiop4ts, Replaces modules-or-components As directed 1-
by sOerkisor. RefObilbes equipment (painting, cleaning, etc...) .as
required. ' .

5. Electronic Maintenance Te Werfotms.routine calibration, repair,
and troub es ooting:of va, 06, om,ny-OWn4dAnXtrOents (manufactured
by HP or other companies) 44peoyied byq4g-division's prOcedures and
calibration programs. These products a*le normally those Hof minimum

'complexity. Records,..And maintains calOOtion, data and lnitiates,i-e-
placement parts requests.

* Vote - Duties list are not all-inclusive but are intended to be indicative
of the job.
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Research and' Design PrOject ; El ectron los

4

Job Entry Requirements (Continued)' . ,

6. Semiconductor Technician,'- Fabri es under direction t'tilicon deviCes,

silicon integrated ci,rOuit'l' devices in various 111-V compound materiaTs,
4. working from rthil, sheets a basic prOcess specifi Cations . Able to per-.

.form several of thb f914 ow,ing, fabrication processes, i ,e. epitaxy,
diffusions , photor<ist , clean tng , etching, and/or' some. of'the following

° bonding assembly, prosses', i.e., baykbonding, ultrasonic bonding,. lead
bonding, die attach, package sealing, welding and soldering, etc.'
Ability` to 'make minor process. changes as'instructed by the supervisor.
Able to inspect awn work as run is processed. Performs routine DC or RF
`electrical' testings related to semiconductor fabrication. Prebares
chemical 'fflixtu'res. and.solutions following instructions from engineer.

TV Technician c Sett up; operates, and makes minor adjustments to video
and audio equipment. Carries outtiroutine preve.ntive maintenance, pro-
cedures. Assists' in,tr,oubleshoat,ing"and repairing video and audio
equipment. Performs TV production 4'rel ated tasks . as ,,ass ilgned by super-

.

Job Entry Requirements What-,He Mutt 1004:

1. .How to fill out) a job appIiseatiOn

2. Hbw to perform in ajp4,inte6fie

3; How to- read technical manuals.

4, How .ta follow,written instructions/engineering instructions.

5.1 How tO follOw oral instructions.

6. How, to write out a work report.

7, How to write out a work order.

8. How to make out a bill; computing costs of materials, labor, and taxes.

), How to perforri; the necessary ,.tasks inherent to the, technician's

Job Entry Requirements - What He Must, Do:

I, Be able to use-the various meters employed in testing.

Be able to use correctly the toOls employed in the maintenance and repair
of electronic devices.

,

. Be able' to observe: the 'proper.:safety precautions
and equipment he will be woricAngon

Job Entry Requirements rwhat'He Must Be IBehavioral and Attitudi0a1).:.

J

-10-



Research and Design ProjeCt, Electronics
Job Entry Requirements (Continued)

1." He Must maintain an acceptable ,appearance.

2. He muStbe -able to accept -constructive criticism.

3. He must be able to get along with his fellow workers.,

4. His work must be consistent with adequate quality standards

He must be aNe to follow instructions.
. /

He wit show respect for'equipment and other property.

7. He must be punctual.

kle must be willing to work unusual schedules when required.

9. He must be willing to relocate according., to the demands of the particular
job or the job market in general.

11). He must be willing tb continue to learn and keep abreast of "the constantly
changing field of electronics.



ON,THE FOLLOWINGFAGES, YOU AREpROVIDED WITH AN
o .

ANALYSIS OF THE CNTiY-7'LEVEL SKILLS/KNOWLEDGES/ATTITUDES'

REQUIRED TO 0c4pD 10HIS OCCUPATIONAL AREA INFORM-

ATION IS TAKEN FROWTHE.DiCTfONARY OF .00CUPATIONAL TITLES,

D.O.T.,..COMPILED BY THE DEPARTMENT OF LABOR.

ji\IS ANALYSIS IatONE OF SEVERAL SOURCES. USED BY THE

PROJECT DURING PHASE II TO DEFINE THE LEVELS AT WHICH A'.

STUDENT WOULD HAVE TO BE ABLE.TO PERFORM IN ORDER TO ENTER

ANDSUCCEED IN,THS AOGRAM. THESE LEVELS.FURTHER SERVED

4,::q0. HELP PUT LIMITS ON REMEDIAL ;.PROGRAMS DESIGNED TO .BRING

A-STUDENT UP TO ENTRY-LEVEL STANDARDS.'.

`.*

. -13-

J
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RESEARCH DESIGN PROJECT FQR.DISADVAI1TAGED STUDENTS 'DOT INFORMATION. SHUT'

VOCATIONAL PROGRAM: ELECTRONICS .v

'WORKER TRAIT NUMBER THI5VCCATONAL G4JSTER:':

JOBS WITHIN:THIS VOCATIONAL CLUSTER:
.

Job DOT Number'

1. Electric Mot6rAnaly§t 721.28

2 ElectricianResearch 726.281

3. Electrical Equlpment Tester 729.3e1'

Audio-Video Repairman P-729.2131

5. Electric Motor. Assembler 721.381

BREAK-DOWN OF VOCATIONACCLUSTER WORKER TRAIT INFORMATION:

A. CLUSTER: ELECTRONICS

:1. Electric Motor Analyst 721.281

B. JOB: Z. Electrician Research DOT NUMBER726.a81
73: Audio-Video Repairman . 729.281'

.
C. WORKER TRAITS RELATED TO DATA,,PEOPLE, THINGS:

A. Analyzing
B. No Significant Relationship
C. Precision. Working

v

OCCUPATIONAL EDUCATION

'N'IOY,1 5 .977

D. GENERAL EDUCATIONAL DEVELOPED REQUIRED:

1. Reasoning Development LeveiGED 3 & 4

Apply principles..q, rational systemsl.to solve practical problems and deal
with a variety concrete variables in situations where only limited standard
ization exists.. Interpret a variety of instructions furnished in written,
oral, diag4mmatic, or schedule form..

Apply,common sense understand to i:

Deal
1 instructions furnished in written'

oral, or diagrammatic form. Deal with pro lems involving several concrete
variables in -or from standardizaed"situati

-15-



D.GENERAL E'DUCATI

2: flatem 'cal Deve rent, Level GED 3 & 4

NT /REQUIRED Con'

Perform or .nary arithmetic, algebraic, and geometric procedures in standard,
practical 1 ications

Make ar hmetic talcu1 tions involving fractions, deciMals and percentages.

,4

.ILanguage.Dev lopmemt, Level GED 3 & 4.

Comprehension and expression of a level:to
-Trancribe dict tion, make appointments for executive and handle his
'personal'mail, interview and screen people wishing to speak to him, and
write routine orrespondence on own i;pftiative.
-Interview job pplicants to determine work best suited for their abilities
and experienc , and contact employers to interest them in services of
agAcy.

-Interpret technical °manuals as well:as drawings and specifications
,

such as layouts, blueprints, and schematics.

(Continued 2 is)

APTITUDES.,'Specific capabilities and abilities required in order to
`le'arn or perform adequately a job duty.

Aptitude

V

Level .Explanation

4 INTELLIGENCE: General learning ability.
The ability to "catch on" or understand
instructions and underlying principles.
Ability to reason and make-judgments.
Closely related to doing well in school.
(4) The lowest third exclusive-of the
bottom '10 percent of the population.
This segment of the populatioh possesses
a, below average or low 'degree of the
aptitude. .

VERBAL: Ability to understand meanings of
words and ideas associated with ttiem,and
to use them effectively. To comprehend
language, to understand relationships
between words, and to understand meaninas
of whole sentences and paragraphs. To

present. information or ideas clearly.



Aptitude Level

4

Explanation (Continded)

NUMERICAL:. Ability tO perforn arithmetic
operations quickly and\accurately.
(4) See previous page \I, .

SPATIAL: Ability to comp,\reh -end forms
in. space and understand re\ationsbips
of plane and solid objects. May be used
in such tasks as blueprint reading and in

.

solving geomdtry problems. Frequently
described as the ability to 1!Visualize
objects of two or three diMensi\ons,.or,to
think visually of geometric forms,
(4) See Previous page

'.4 FORM PERCEPTION: Ability to percev.te -

pertinent detail in objects or in pricitorial
or graphic materials; To make. Visualv
comparisons and discriminations and; -fee /
slight differences in shapes and Opdings
of figures and widths and.lengths' otl\ nes.

V
(4) See previous page

MOTOR COOPJNATION: Ability to ,Coordinate
eyes and hands or fingers rapidly anJ
accurately in making Precise npvpmenis
with speed. Ability to make a movement
response accurately and 'quickly.
(4) See Previoujage

FINGER DEXTERITY.:. AbiliWtp move the
'fingers and mariipulatelLObjects with
the fingers rapidly orcurately:
(4) See rjrevious.,ftge/:

MANUAL.DEXTERITY:: Ability to move the
handsyeasily and skillfully: TO/ork
with .hands in pladingand.:turing motions.



fr

3. Language-Development, Level GED,.3 & 4 (Continued).

Comprehension and express ion of a level to
--File, post, and mail such material as farms checks, receipts, and-

-11s

opy data from on record to another, ,fill in 'report

all Work from ro g,h%draft or corrected copy.
-Interview members of household to obtain such. informatton as, ge,

-octupation, and number of children, to be used as data for surves,
or economic studies.

-Guide people on..tours through historical or public buildipg , describing,

such .features as 'size, value, and pints, of 'interest'. /

forms, and /type

.5



E: SPECIFIC VOCATIONAL PREPARATION-4 Amount:Of time required to learn the
techni4es needed for average perfOrManceofjob duties.

1. .Oyer 1 year up to and including 2 years.:

2. Over 2:years up.to and'including 4 years.
.

3. Over'4 y.ears.up to and including 10 years.

INTERESTS - Perferences'for certain typO bf work activities or experier2es.
-I. Situations involving a preference,fbr 'activities-dealing with things and

objects.
t'.

. Situattorls, involving a preference for activities that are nonswial in
nature, and are carried on in. relation to processes, machines, and
techniques.

. Situ'ations involving a preference for activities resulting in tangible,
productive satisfaction

G. TEMPERAMENTS -'Woik situation adjustments required.

.1. Situations involving the evaluation (arriving at-generalizations, judgments,
or decisions).of information aginst-sensory r judgmental criteria.

2 Situationsinvolving the evaluation (arriving at generalizations, judgments,
or deciSions) of information

. PHYSICAL DEMANDS - PhySical demand activities requireet

.

perform job tasks

L - Light Work - lifting 20clbs. maximum with frequebt lifting and/or
carrying of'objects weighing up to 10 lbs. Even though the weight lilted
may be only a negligible amount, a job is. in this category when it requires
walkin%or standing toka significant'degree, or when it involves sitting
most of-the time with a de ree of pushing and pulling of arm'and/or
legcontrOls.

M-Medium Work: Lifting 50 lbs. maximum with freiluent lifting and/or carrying
of objects weighing up to 25 lbs. s

H-Heavy Work: Lifting 100 lbs. maximum with frequent lifting and/or carrying
of objects-weighing .up to-50.1bs.

limbing and/Or Balancing:
(1) Climbing: ascending or descending 14dders, stairs, scaffolding, ramps,
poles,'ropes, and like, using the feet and legs,and/or hands and arms.

(2) Balanting: Maintaining body equilibrium to prevent fallin'g when walkin
standing, crouching, or running on narrow, slippery, or erratically moving
surfaces; or maintaining body equilbrium when performing gymnastic feats.
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4 .

H. PHYSICAL DEMANDS Con't.

STOOPING, KNEELING, CROUCHING, AND/OR CRAWLING:

. (1). Stooping:

tne\waJst:

(2), Bending the legs at the knees to come to rest on .the knee ar
knees.

Bending the body downward'and..forward by bending, the spine at

(3) Crouching: 'Bending the body doWnward and fdward by' ending .the legs and
spine..

(4) CraWling: Moving about on the hands and-kness or hands and'feet.

REACHING, HANDLING, FINGERING, AND/OR FEELING:

(1)''Readhing: Extending, the hands and arms in any Airectibn.

(2) Handling Seizing, holding, grasping, turning, or otherwise
with the hand, or hands'(fingering not involved).;

working

(3) Fingering: Picking, pinching, or otherwise working with the fingers
primarily (rather tban with the whole hand or arm as In handling).

(4) Feeling: Perceiving such attributes of objects and materlals as-
size, shape, temperature; or texture, by means of receptors in the skin,
particularly those of the finger tips.

SEEINt-: -L

Obtaining impressions through the eyes of the shape, size, distance,'inotion,
coldr, or other characteristics of objects, The major visual functions are
(1) acuity, far and near, (2) depth perception, (3) field of vision.
(4) accommodation (5) color vision. The functions are defined as follows:

(1) Acuity, far - clarity df vision .at 20 feet or more.
Acvity, near clarity of vision at 20 inches or less.

(2) .Depth perception - three dimens'I.onal vision. he ability to judge 'distance
and space relationships so as to see objects where and as they actually are.

(See Page 4 a)

WORKING CONDITIONS -- Physical surrondings of a worker in a specific job.

-20-
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H. PHYSICAL DEMANDS (Continued).

(3) Field of vision - the area that can be seen up and down Or, to the right
or.-1 eft.

)

while the eyes arefixed on a given point.'point.'

-

1



RESEARCH AND DESIGN PROJECT".,
ELECTRONICS r,

)

Program Curriculum Objective

° Upon completion ofjhe two -year certifiCate'program or the completion of the
A,.S. degree requirements,the student will. be prepared for eMployment as an
electronics:technician:-

-The.student must achi ve knowledge and skills in ,basic electronics (principles
and applications). H /she must be able to analyze, design, conptruct.an
troubleshoot electronic circuits which are found in computers, microwave
AM,and FM broadcast equipment.

The student must be able to demonstrate knowledge by passing comprehensive
examinations at the end of each unit with a minimum proficiency of 70%.

The student must'be able to complete the required laboratory experiments* Wand
Projects** successfully and submit an acceptable technical report for each
of these tasks. These reports must demonstrate the student's comprehenSiOn
of the entire procedure to the designated standards (technical report form)
and the satisfactton of the instructor.

Operational Definitions:

* Experiments - a, designed procedure to demonstrate a phenomenon or concept.

**Project - the construction of a complete system of components which
demonstrate the principles learned in the course.

-23-
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_RESEARCH AND RESIGN PROJECT
ELECTRONICS

Performance Requirements

1. The. program must provide the learner
.areas:

a, DC/AC electricity
b. semiconductor devices
c. pulse and logic circuits
d. communications equipment

2. Each course in the program will provide for lecture
described, by the courses of study.

3. Curriculum program will provide 'necessary knowledge
in entertainment electronics.

with mastery skills in the following

4. The program must be structured toallow the student
curriculumrin four regular semesters.

and lab hours, as

to obtain a license

if

to complete the

5. It is recommended that the student do all four:semesters in an unbroken
sequehce since -the rapid change.in electronic technology requirs
continual updating of knowledge and skills.,

6. In'addition to the above requirements, the student will be required t
satisfy the folloviing requirements 'of the certificate program; .\

a. Industrial ,ED' 36, Safety
b. Industrial ED51, Industrial Scienc
c. Industrial ED 11, Basic Electrici y
:d. Industrial, ED 15, General Metals
e. Engineering Technology 15, Computer. Language

In addition to requirement's 1, 2, 3,-4, and 5, a student deSlring an
Associate of Arts Degree must satisfy the requirpmentt for thfs..degree
as specified'in the College Catalogue.

4)
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RESEARCH AND DESIGN" PROJECT,
ELECTRONICS

ER; Eli RI 51
Course Objective

Upon completion of ER1,4 EL, ,RI 51, the ,learner.mustAemonstrate knowledge of
his/her ability-to design'and construct circuits using the conceOts listed
below

1. Ohres Law,%Kirchoff's Law for AC and DC.
_Circuits

3.Me\ter, Motors,Aeneraors, and
4.. Magnetism and, Magnetic units-
5. Reactim Circuits and related math
5. Semiconductors

He must demonstrate his.proficiency by a 70% score on written teats, and the
circuits that he, constructs must, operate at ,a level of100%-6ffectiveness.



WESEARCHANIpb.ESIGPROJECT
ELE&TRONICS

ElectrOnis 52-52L
.CoCirs.e Objective

,
,,...

'Upon completion df'ElecteoniCs.,52-52L; the student will demonstrate .t
knowledge k

..--,--
rf the folloWing:

.

1% theory of semiconductbrs-
Y.2. 'design.prinCiples of semiconductor circuits
3. relationship between and unction of transistor circuits

These three areas of knowledge include the\following:.

'a. two layer diodes
b, four layer diddes
c. junction transistors
d. .optoelectronic devices
eJ unijunction transistors
f, field effect transistors
g, ':integrated,circuits

The student will design, construct,, and analyze a minimum of,25 circuits
which work with 100% effe'ctiveness, and in this process he/she will use all

. basic test equipment.

A written technical': eport which meets the laboratory report standards will
be submitted to the instructor" for grading. The instructor will use a grading
system involving points as itemized on the report outline. A written test
must be passed at 70% or better for each' circuit.



RESEARCH AND DESSIGN.PROJECT

ELECTRONICS. '7

ER 53.

-Course Objective

Upon completion .of ER 53, the learner will demonstrate"knowledge of Logic
Circuits, Latches, Clocks and Gate .Interfa:cing, Counters, Shift Reglsters
by designing and constructing these circuits and proving, they perf,OrMaW,of
each to the learner's satisfaction. A' written technical report ,whidi meets
the laboratory \report standardsW11 be submitted to the instructor for
grading. The -fn'structor will u4e' a grade system involving points as itemized
on the report outline, All .ci.rcuits will be 100% operative and a' written
test must be passed at 70% or better for each circuit;



RESEARCR-:ftND DESIGN

PROJECT: MOBILITY

STEPS OF CURRICULUM. ANALYSIS

'STEP 2

HAVING' DEFINED THE REQUIREMENTS OF THE.EMPLOYERAND
RESTATED' THE'COLLEGE'S PROGRAMSAN.PERFORMANCE TERMS; THE

'TEAM NONISEEP.--TO IDENTIFY WHAT. EACH STUDENT MUST-BE A4,E':
TO KNOW/FEEL/DCYJNORDER:FTOACHIEVE THOSE OBJECTIVES,. -t.ACH.
COURSE- OBJECTIVE I.S'ANALYZED TO IDENTIFY THE COGNITIVE/
AFFECTIVE/PSyCHOMOTOR MASTERY EACH STUDENT. MUST DEMONSTRATE
TOSUCCEEDTHIS-ANALYSISMILLPROVIDE THE TEAM WITH A

1DETAILED. ENOUGH DEFINITION OF WHAT IS REQUIRED OF EACH COURSE
:TO SPECIFICALLY PINPOINT WHERE 'THE PROBLEM AREAS REALLY ARE.

STEP 2:

A) PERFORM A COGNITIVE/AFFECTIVE/PSYCHOMOTOR ANALYSIS
OF EACH STATED COURSE OBJECTIVE TO DERIVE :ALL HIGH-.
EStLEVELS Of MASTERY REQUIRED FOR SUCCESSFULCOM-

.PLETION OF THE

B) STATETHECRITERIA OF MASTERY FO :EACH ITEM IDENTI-'.
FIED IN THE LOGNITIVE/AffECTIVE/VSYCHOMOTOR ANALYSIS
'T-HESE STATEMENTS. WOULD INCLUDE THE METHOD OF EVALLW-
TION AND THE LEVE14 OF PERFORMANCE REQUIRED OF THE
STUDENT (HOW AND HOW WELL).: STATEMENT IS NOT

.THE EXACT TgsT. ITEM THAT THE STUDENT WOULD ENCOUNTER
(CRITERION. MEASURE).-

ASSESS EACH COURSE TO CONFIRM.THAT THE SEQUENCING OF:
THE ITEMS OF MASTERY IS CORRECT ACCORDING TO THE TAX-
ONOMIES;. AND THAT THE COMBINED COURSES WILL:PRODUCE
THE MASTgRY DEMANDED-BY THg EMPLOYMENT REQUIREM4NTS.
AND THE FROGRAM CURRICULUO UBJECTIVE (VOCATIONAL/.
OCCUPATIONAL COURSES ONLY),



RESEARCH AND DESIGN PROJECT
ELECTRONICS

SCOPE OF WORK

SPECIAL NOTE: It was the concensus of the design

team that the largest majority of prablems encountered

by electronics students occur as a direct result of their

inability to master the concepts presented in Electronics.

4 51 Fundamentals of Electronics.

For this reason the team decided to focus' all their

attention on identifying and solving the problems in this

one critical course- All team`products from this pointion,

therefore, will be specific to. Electronics 51 - Fundamentals

of Electronics.-
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RESEARCH AND DESIGN PROJECT'
ELECTRONICS

ELECTRONICS 51: FUNDAMENTALS OF ELECTRONICS

Elements of Required Mastery

Cognitive:

a.. Electricity
1, Negative and positive polarities
2. Electrons and Protons in the Atom
3. Structure of the Atom
4, The Coulomb Unit of'Charge
5. The Volt Unit of Potential Difference
6. Charge in Motion is'Current
7.' Resistance is Opposition to'Current
8. The Closed Circuit
9. Direct Current (DC) and Alternating Current (AC)

10. Sources of Electricity

b. Ohms' Law

1. The Current I = V/R
2. The Voltage V = IR
3. The Resistance .R = V/I
4. Pfactical Units
5. Multiple and Submultiple Units
6. The Linear Proportion between V andI
7. Power (-

8. Power Dissipation,in Resistance
9. Electric Shock

c. Series Circuits A

1. Why I is the same in All Parts of a Series Circuit
2. Total R Equals the Sum .of All Series Resistances
3. Series IR Voltage Drops
4. The Sum of Series IR Drops Equals the Applied Vt
5. Polarity. of IR Voltage Drops
6. Polarities to Chasssis Ground
7, Total Power in a Series Circuit
8. Series-Aiding and Series-Opposing Voltages
9. Analyzing Series Circuits

10. Effect of an Open Circuit in'a Series Path

. Parallel Circuits
1. The Applied Voltage Vats the Same across Parallel Branches
2. Each Branch I Equals Va/R
3. The Main-Line It Equals the Sum of the. Branch Currents
4. Resistances in Parallel
5. Conductances in Parallel
6. Total Power in Parallel Circuits
7, Analyzing Parallel Circuits
8. Effect of an Open Branch in Parallel Circuits
9. Effect of a Short Circuit across Parallel Brancites
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,EI11:51: 'Elements of Re uired aster' (Continued

e:
,

Series-Parallel Circui s
1. Finding Rt for Ser es-Parallel Resistances
2. Resistance String in Parallel ,

3. Resistance Banks n Series
4. Resistance Banks and Strings in Serjes-Parallel
5. Analyzing Series Parallel Circuits
6. Wheatstone Brid e
7. Chassis-Ground orinects

8. Voltages Measu ed to Chassis Ground
9. Opens and Shor s in Series-Parallel Circuits

f. Voltage Dividers nd Cprrent Alders
1. Series Volta e Dividers
2., Current Div'der with Two Parallel Resistances
3. Current'Div sion by Parallel Conductances
.4. Series Vol 'age Divider with Parallel Load Cprrent
5. Design of Loaded Voltage Divider

Direct-Current Meters
Moving7Coi Meter

2. Measuremen' of Current
3. Meter Shunt
4. The Ayrton r Universal Shunt
5. Voltmeters
,6. -Loading Effe t of a Voltmeter
7. Ohmmeters

'8. Multimeters
9. Digital Meters

10. Meter Applicat ons
11. Chegking Contin ity with the Ohmmeter

h. Kirchoff's Laws -

1.. Kirchoff's Curren Law

2. Kirchoff't Voltag Law

3. Method of. Branch C rrents
4. Node-Voltage Analys't
5. Method of Mesh Curre is

Network Theorems
1. Superposition
2. Thevenin's Theorem
3. Theveninizing a Circuit with Two Voltages Sources
4.. Theveninizing a Bridge' ircuit

Norton's Theorem
6. Thevenin-Norton Conversi ns
7. Conversion-of Voltage and Current Sources
8. Millman's Theorem
9. T and it Networks

Conductors and Insulators
1. FUnction of theCOnductor
2. ,Standard Wire Gage Sizes.

Types of Wire Conductors
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Research and Desie Project,' Electronics
ER 51: Elements of.Required Mastery (Continued)

4. Printed Wiring.
5. Switches
6. Fuses-

7. Pilot Lamps
8. Wire Resistance
9. Temperature Coefficient of Resistance
10. Ion Current in Liquids, and Gases
11. Electrons and Hole Charges in Semiconductors
12. Insulators

Resistors
1. Resistor Types

'2. Variable Resistors
3. Potentiometers, and Theostats
4: Resistor Color. Coding

5. Power Rating of Resistors C- _

6. Choosing a Resistor for a Circuit
7. Series and Parallel Combinatidns of Resistors
8. Resistor Troubles

1. Batteries'
1. Functions of Batteries
2. The yoltaiC Cell
3.. Carbon-Zinc Dry Cell'
4. Series and Parallel Cells
5. Lead-Acid Wet Cell
6. Types of Electromotive Cells
7. Internal Resistance of a Generator
8. 'Matching a Load Resistance to the Generator

Magnetism
1. The Magnetic Field

2. Magnetic Flux f( r
3. FluX Density .s
4. Induction by the Magnetic Field
5. Air Gap Of a Magnet
6.: Types of Magnets
7. 'Ferrites
8. Magnetic Shielding
9. The Hall ,Effect

n. Magnetic Units
1: Ampere-turns (NI)

ield Intensity (H)
3. P rmeability (e)
4. -H Magnetization Curve
5. Magnetic Hysteresis
6. Ohm's Law for MagneticiCircuits
7. Relations between Magnetic Units
8. Comparison of Magnetic.and*Electric

o.. Electromagnetic Induction
1. Magnetic Field around an Electrical Current`
2. Magnetic Polarity of a Zoil
3. Motor Action between Two Magnetic. Fields

-35-
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Research and Design Project,, Electronics
ER. 51: Elements of Re uir d Master (Continuedc

4.

4. Induced Current
5, Lenz' Law
6. Generating an Indu
7. Faraday's Law of I

Alternating Voltage and
1. Alternating-Voltage

The Sine Wave
Alternating Current
Voltage and Current
Freqiiency

6. Period
Wavelength
Phase Angle
The Time. Factor in Freq
AC Circuits with Resista
Nonsinusoidal AC Wavefor
Harmonic Frequencies

ed.Voltage
duCed.Voltage .

Current
denerator

Ives for a Sine Wave,

ency and. Phase
ce
s

The 60-Hz:AC Power Line.
1. Advantages of 120-V ..607.14 'C-Power
2. Motors and Generators
3. FlUcirescent:Lighting
4... Residential Wiring
5. Three-Phate Power

Inductance
Induction by:Alternating-Current

2.. SelfrinduCtance
3. Self-induced VOltage
4. How ;LL Opposes, a-Change to Current,
5. MutuaT Inductance

., 6% Transformers,
7. Corel..osses. .

8. :Typesof Cores ,

9. 'Variable Inductance
.Inductances in Series or Parallel

11.. Stray Inductance.
12. Energy in Magnetic field of Inductance
13; Troubles in .Coils.

Inductive Reactance'
1. How ,XL Reduces the Phount of 1

XL 7.-.ITirfL

-3. Series or-Parallel-Inductive Reactances
4. Ohm's Law Applied to XL..

.

'Applications :of .)(L for Different frequenCips
-6. Waveshalieof vt:Induced:by Sine -Wave Current

. InduCtive Ctrcuits
1. 'Sine-Wave %lags vL by 90°
2; XL and R in. Series



Research' and Design Project, Electronics
ER .51: Elements of Required Mastery (Continued)

r.

3. Impedance (Z). .

AL.and JI in Parallel
:5: 'Q. of .e, Coil

6. AF and' RF ',Chokes.

7. The General .Case of Inductive 'Voltage
8. Calculating the L/R TiMe Constant'

. Capacitance
1. How Charge Is ,Stored in the "Dielectric
2. Charging and Discharging a Capacitor.
3. The Farad Unit of Capacitance
4. Typical, Capacitors
5*. Capacitor Color Coding
6. Parallel Capacitances
7. Series Capacitances .

8, Stray Capacitive and Inductive Effects
9. Energy in Electrostatic Field of Capacitance

10. Troubles i n Capaci tors

Capacitive Reactance
1. , Alternating Current in a Capacitive Circuit

. 2. Xc = 1/(2 "T"fC)
3. Series or Parallel Capacitikie Reactances
4. Ohm's "Law' Applied to. Xr"
5. Applications of Capacifive Reactance_
6. Sine Wave Charge and:Pischarge Current

Capacitive Circuits
1. Sine-Wave vc Lags A c. by 90
. Xc and R in Series -

3 xG and R'in Parallel
4 RF and AF CouOling.Capecitors
5. 'capacitive Voltage Dividers
'6. The General Case of Capacitive Current
7, lCalculating the 110 Time ,Constant

.

.x. ,FIC and 1/R-Time Consiants
, 1. Response of Resistance Alone
2.' L/R Time Constant

-3. 'High Voltage Prodpced by Opening RL Ctrcuft
4. RC Time Constant
5. RC Charge and Discharge Curves
6, High Current Produced by Short-circuiting RC Circuit
7. RC Wavashapes
8. Long and Short Time' Constants
9. Charge and Discharge with Short RC Time Constant

-. 10. Long Time Constant for RC Coupling Circuit
11. Universal Time Constant Graph
12. Comparison of Reactance and Time Constant

Alternating-Current Circuits
1. AC Circuits with Resistance but No Reactance



Researchtand Design Projet, Electronic
ER 51: 'Elements of Required Mastery (Continued).

2. Circuits with XL Alone
3. Circuits with Xc Alone
4. Opposite Reactances Cancel
5. Series Reactance and Resistance
6. Parallel Reactance and Resistance
7. Series-Parallel Repctaiice and Resistance
8. Real Power
9. AC Meters

10. Wattmeters
11.

'"' 12.- Summary of Types of Phasors in AC Circuits

z.,, Complex Numbers for AC Circuits
1. Positive and. Negative Numbers
2. The i Operator
3. Definition of a Complex Number
4. How Complex Numbers Are Applied to AC. Circuits
5. Impedance in C mplex Form

i
6. Operatiobs k,wit Complex NumberS
7. Magnitude-and ngTe of a Complex Number
8. Polar rorm of CdMplex Numbers
`9. Converting Polar to Rectangular Form
10. Cdmple'X'Numbers in Series AC Circuits.
11. Complex Numbers in Parallel AC Circuits,.
12. Combining Two Complex Branch Impedances
13. Combining Comples Branch Currents
14. Parallel Circuit with Three Complex Branches

Resonance
1. The Resonance* Effect
2. Series Resonance;
3 :Parallel Resonance . .

, ,---
4. The Resonant Frepency f, = 1/(2T-t/ LC)
5. Q Magnification-Factor of Resonant Circuit
6.. Bandwidthof Resonant Circuit
7. Tuning-
8. Mistuning
,9. Analysis of Parallel Resonant.Circuis.
10. Damping otParallel Resonant Circuits
11. 'Choosing .L and C"for a Resonant Circuit

Filters
1. Examples of Filtering .

2. Direct.Current Combined with Alternating
3. Transformer Coupling
4. Capacitive Coupling
5. Bypass Capacitors
6. Filter Circuits
7. LoW-pas's Filters
8. High-pass Filters
9% Resonant Filters

10. Interference Filters

Summary of Types of Ohms' in AC Circuits
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51: Elements of Required Mastery (Continued)

c. Vacuum Tubes
1. Rectifiers, Amplifiers, and Oscillators
2. Construction of Tubes
3. Diodes
4. Plate Current
5. Diode Rectifier Circuit
6. Triodes

How a Triode Amplifies the.
8. Triode, Characteristics
9. Tube Parameters

10. Tetrodes
11. Pentodes
12, Tube Types
13,. The Cathode-Ray Tube (CRT),
14. Troubles in Vacuum Tubes

d. Semiconductor Diodes and.Transistors
1. Types of Semiconductor Devices
2. Characteristics Semiconductors
3. h-type and P-type Doping
4. Current in Semiconductors
5. The PN Junction.
6. Diode Rectifier Circuits
7. Transistors
8. Transistor Amplifier Circuits
9.. The CE Amplifier Circuit

10. Collector Characteristic Curves
11. Load-Line AnalysiS
12. Bias Stabilization
13. Field-Effect -TranSistor (FEN 4
14. Silicon Controlled Rectifier (SCR)
15. Types of Transistbrs
16. Special-Purpose Diodes

Control4rid.VOltage

17. Transistor Troubles



RESEARCH AND DESIGNs3

PROJECT:. MOBILITY

STEPS. OF CURRICULUM ANALYSIS

STEP 3

USING THEIR COMPLETED COGNITIVE/AFFECTIVE/PSYCHOMOTOR
ANALYSIS.ANIY.CHARACTERISTICS OF THE TARGET STUDENTS'FROM:-
THE NEED ASSESSMENT AND THEIR PAST EXPERIENCE, THE TEAM
ASSESSES EACH ELEMENT OF REQUIRED MASTERY:TO 1DgNTIFY.
WHERE THE STUDENTS ARE ENCOUNTER1NG.PROBLEMS. HEY ALSO -.
IDENTIFY NON-CONTENT RELATED PROBLEM AREAS;.

HAVING, POPOLNTED AN AREA, IT IS FURTHER. ANALYZED TO
IDENTIFY WHAT ACTORS ARE CONTRIBUTING. TO THE,CREATION. OF
THE PROBLEM. tHESEANILL BE THE PROBLEMS THAT THE TEAM WILL
FOCUS.THE REST OF -THEIR EFFORTS ON SOLVING

EP 3

,

DETAILED INSTRUCTIONS PROVIDED' TO THE TEAM FOR°.STEP 3.

A) IDENTIFY THOSE- rtEm6 OF MASTERY. REQUIRED. IN 'EACH=
COURSE WHICH REPRESENT PROBLEM AREAS'FOR THE
ADVANTAGED STUDENT) I.E., REQUIREDPROFICIENCY
LEVELS NOT BEING ATTAINED..

B) DIAGNOSE/IDENTIFY,THE NATURE OF THEPROBLEM AREAS
ANIYTHEIR,PERCEIVEDCAVSESFOR PERFORMANCE DEI-
CIENCIES 1N. TERMS OF 1Y STUDENT RELATED AND 2).
.CURRICULUM/COURSE'RELATED CAUSES.

C) PRIORITIZE THE 1DENTIFIED:PROBLEM AREAS'ACCORDING.
'TO THEIR CRITICALITY 'POR/CONTINUING:SUCCESS BYTHE.
D1S)ADVANTAGED7STUDENT.
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, Identification of Problem Areas

Instructions For The. Completion of Overall Step

Operational Definition

PrOblem Area for the Disadvantaged Student: those.areas in the 'curriculum
which consistently present problems to disadvantaged students as .a group;
rather than to a single individual, which cause any of the following

failure to achieve required mastery proficiency for coursercurrtc.ulum;,i

difficulty in achieving one or moremastery skills or a continuum'of
skills in a course, .,

c. inability to complete course or curriculum (droWout)

d, the requirement for instructional support beyond that normally Pro-
vided for students.

Steps To Be Performed

1 Compare course mastery skills with Job 'Entry requirements in
-Cognitive/Psychomotor/Affective domains..

!1.

Liit job entry requirements not-presently taught in,:coUrses.

Assess each mastery item,stated for the course and ideniify,
mastery skill within which disadvantaged students encounter academic
or content problems in the three domains,'per the operational defini=
tion, and personal experience.

Note :' If disadvantaged students drop out,of curriculum during or
following the basic course, and heretofore have not enrolled -
in higher courses, in analyzing the higher level courses,
identify those areas "which do present problems to normal
students. Rationale: If normal s.tudents have problem areas,
it can be anticipated that disadvintaged'student Who'remain
in the program will encounter-similar or worse problems.

Divide a page into three columnS. ,In the left column, list the
identified problkm areas-in"mastery skills.

Diagnosendrtify the nature of:the problem areas and their per-- .

ceived causes in terms of critical incidents, personal experience,
or existing data as related to student related causes or:instruc-.
tional/learning related problems. (See the fOr;exaMples.)

. Student related causes: List these 1n center column, of -page nex4
to mastery problem- identified in left
column,,,

-
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Identification of Problem Areas (Continued)

b.

EXaMples:.,

I. Lack of prerequisite skills
(Specify exact skillt.)

required, of the mastery skill.

2. Inab lity.to cope with. the reading requirements, (Specify
student eveY, of readinglIkor: required level..)

3. Personality or 'emotional l'aceors. (Cite as related to
curriculum, or specific incidents.)

4. .Cultural differences. (Cite as related' o curriculum or
skill mastery.) ;

5. Cannot transfer knowledgeYlearned in "lecture" to applica-
tion/psychomotor. (Specify exact nature of failure.)

6. Cannot master cognitive criteria but learns in the lab
with oral instructions.

7. Cannot relate "lab" experiences to classroom theory or
principles.

8. Any others you might cite.

Instructional related causes List these in the right' column
opposite mastery problem.

-0Mpjet1

1.06rOtig Steps toolarge for student

2:. Materials.'(quantitjf or;Ieyel) used areteyondabildties
students_

,

3. Methods of instruction. dO not Match.learning styles of
students.

11

4. Failure to build continuum .of levels according to taxonomies,
1.e., jumping from recall to apOlication, or requir)ng students
to analyze without lead-up learning in comprehensi,on.and transfer
to application, etc.

5. lack, of facilities/equipment.

of

6. no special. services to be responsive to specific needs:o
group, of learners or lndividUals.

7. any others you mightidentify.
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'Identification of Problem Areas' (Continued)

Identify a y additional problem areas you know to exist which are not
tied directly to an academic mastery skill, i.e.., sociological,
cultural, emotional, etc.

These Might act as cues which will lead to the identOication of
areas :in the curriculumrequiring modification or expansion, or
-services which can be provided such learners,through!cOUnseling/
guidance, etc.

List probleth areas:-.In this category.'-.

1.

5 Prioritize problem areas: The pointS of reference for this step are
the three lists that you have prOdUced

::,Job Entry Requirements not presently taught,in.Courses
__Academic Or:content proOleM areas for mastery in'tourses
--Additional 'problem'areaS in nOnatademic category

'As afirst-Step,.inspect each'iteMon each l-ist and, through
conicurrertpe by committee Members;:determine.whether the item
would be grouped: under the foljOling categbri

1,.

b.

:

Problems.'Which.canbe handled within- the.instructional pro-
gram for whichyou are responsible

.

Problems which:eve*ademically oriented, but'not
normal courses; .but related to other.disciplines

'Problem areas for which special services might be provided
outside of the instructional program. ,

s you, are perfOrming this analysis; a» separate list of '

problem areas recommended for handling:20Y:other,djsciplines of
-instructipn or forYSpecial.service

For those problem areas whichare Within ycitirinstructionat
programs or mastery:Skills in:the courses, reach concurrence
committee Members as to the'Oriority order in which problem
areas should be solved, conSidering,the following factOr

1. Criticality of the problem Mastery skills tocontinuln9,
;:or folloWing skills in the Course

. -\s
.

How failUre ".toiliastera partiOular. skill contribOtO to oVer-..,,.
all:aChievement of course objective and criteria

3. Criticality of mastery of cognitive content before traiisfer
to application or psychomotor
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Research and DeS ign Project.

Identificatiort df Problem Areas (ContinUeci)

How mastery of problem areas in the basic course carries over 'to
hilher level courses ; will achleyenient in the basic course
reduce problems 'identi fled:. in following 'courses ; cir=,are problems
in higher courses related to th'e specific content. in' those courses?)

of success` :no e'ry' `6ogniti ve and psychomotor
skills 'in problem areas in the affectiVe ,domain

On the list of prObleM, areas for mastery in courses , number the items in
priority -Order::



IDENTIFICATION OF PROBLEM AREAS AND SOURCE$ OF PROBLE4p/

Problem Areas for.

Students

Sources of Problems'

Student Related Causes,. Instructionally Related Cause's Sociological/Cultural Cises

41 42



Malor General Problems

Problem Area for Student Student Related Causes'

Job Entreiscrepancies:

1. Lprn nrOesS verbally but 6 not 1.. Inability to:read/Comprehend. 1, Suggestion:. What is. electronics? 1. Control.notes--finding

practice. First day film. that they are on their

2. Inability, to perfor0 simple own;

2. Iroubleshootinfweak (cannOt: arithmetic through fraction

duplicate all equipment), ' decimal,

RESEARCH AND DESIGN PROJECT

ELECTRONICS

Instructional Learning Causes Socioloqical /Cultural Causes

3. Learn processesiknOwledge but

do not practice); not feasible'

because of equipment required,,

Affective:

Some taken care.of in co,..sesi but will

be analyzed again from

disadvantaged learner,',

Inability to visualize abStract: :

ex.,'electrOns flowing; doing

work (functions of what goes

on in circuit)..

4. Inability to write up experi-

ments, terminology, sentences,

explanation,'

1

5, Inability to transferfrom

schematic to actual unit,.:

6, Identification of symbols which,.

. identify parts, (first unit)..

7.. Organizing themSelves in orderly

manner to do work, homework, solve

problems;.
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EL 51

Problem Area for Student ,

* A. Electricity

1. Visualization of atomic

structure,

2. Terminology

B. Ohm's Law

1, Move from electricity's

theory (a) to quantitative

representations.

2. Manipulation of formula

V . IR;

3,. 6its - Practical - Amp,

Volt, Ohm

4: Sub-multiple units, i.e.,

RESEARCH AND DESIGN PROJECT

ELECTRONICS

Student Related Causes

I, Inability to visualize what

cannot be:seen; imagination;

conceptualization,

2. Reading (phonics); pronuncia-

tion; meaning (concept). ,

Instructional Learning Causes Sociological/Cultural Causes

' 1, Time required to set up demonstra-

tion vs, time of instruction makes

the useof'demonstrations limited,

2. Student is not checked out on' .

ormindOgy to make sure thati/she

prcnnur es. the word. Teacher assumes

student "knows" the word when he has .

seen it And heard it.

1, Student incurs problems in

basic math.

Student can't work a simple

equation to solve forone unknown.

3, 'Studentnlonn underStand.these

terms Nocabulary).

4, ,
Students can't cOnceptualize

units less than 1 011iampere, extremely Small numbers, !

micropico79, nano',. Students have not had experience

with exponents.

5. Students cannot solve problems ;5. Students: don't know how to use 'a 5. Students have, different kinds of',

with calculators,. w. calculator. calculators;;.

.
.

. .

Note:. The letter designations correlate to the Outline of Mastery, Only those representing aproblem were included. in:this analysis.

Those included were given the letter designatiOn that corresponds.to the Outline of Mastery.'given

Students cannot afford,''

more expensive calculat-

Ors or can't provide



Research and'Oesign Project,'Electronics (El. 51)

IdentIficatio'n of Problem Areas and Sources of ProbleMs (Continued).

Problem'Areaqor5tudent - Student Related Causes

6. Vocabulary (See A V2)

C. Series Cieduit

1. Understanding of relationships

betWeen Voltage, eesitance,

.Orrent,(voltagelroPs).

2 Polarity: +' and, z: (positive

and negative); something,is

positive only in the sense

that is negative

. to it, .

3.: Schematic diagrams - symbols:

ti
I

E. Series -'Paralle)

1. Trouble with manipulation of

reciprocals and parallel,

formula, .

2,, Problem visualizing parallel

circuits when mixed in With

series,circUits:

Students can't see relationships.,

Students lack fundamental

physicaf cancepts,

instructional Learning Causes Sociological/Cultural Causes.

good batteries. Student

are reluctant to use

simple decimal place

counting with. fingers;

They think it is child-

ish.

1. Limited background,

(experience) -makes

instructional analogies.

useless.

Cannot recognize various sections

of a complete.: schematic. Students

have problems reading text,

schematic examples :'

1. Cannot manipulate or comprehend

Ireciprocals..

2. Cannot separateseries'from

parallel.



Research and Design Project:, Electronics (EL 51,) .

'Identification of Problem Areas:and Sources oflroblems (Continued)

Priblem Area for Student

3,, Voltage drops from series

along with concepts of

parallel current dividing;.

1. A, Suberposition requires a

large number of simple steps

but requires organized,

itemized recording to Ob-

tain solution,

9, 1 and I( network'

7 . y. 11

conversion is not ttoublesome..

Capella' leading to series

parallel:

J. ConductorS and InSulators

, .

1,, 2., 3.. Terminology (Bigger

t,12.number 0.
the smallerthe

wire).

. 8,, 9, Wireresistance -Ohm's

law`a0. .

Resistances are so small.

'New'concept - resistance, in,

K1 -ResiS, tors,

3 Potentiometer and Rheastats

new terminology; idea. of

variable resistance,

Student Related Causes

1, Inability to keep adequate

records of problem solution,

Algebraic addition? +.and 0..

,:liolume of bookkeeping, re-

-!quires'a high degree: of

;,,organization See. attached

example.

9. Weakness in handling series

parallel;'see E above.

1.:, 2., 3, Vocabulary acquisition,

Dealing with numbers relation-

ships (bigger/smaller).

8,, 9. .Understanding new concepts,

Instructional Related Causes

1. Instructor does not have time to

work, individually with students.

Instructor is forced to teach.the

simplest wAy which is' not the

'best; most efficient way. Student's

math limitationsJorce instructor

to avoid higher math procedure.

.
Sociological/CultUral 'Causes

3. Inability to visUalfze

two or more variables.



and Design Project; Electronics (EL 51)

Cation of Problem Areas and Sources of Problems (Continued)

Area for Student

Reciprocal formula

a) RT ' " 3(
RI + R2.

Only for two resistors.

b) RT 1 '1_

Ri R2 R3 ..R4,

For more than two resistors.

teries

"Internal Resistance of the '

Generator" - Students Ot it

when presented, 'but do not

'recall it when it comes up

later on. They understand

theory but do'not apply

knowledge inlab. .

Matching +a load.Resistance.

to the. Generator'.

i. :laynetism

dentsneed theory but.not

speCifics..

ninology!. hysteresis,

Rib-fifty, mmnetic induction,

sity, ferrite.

ctromagnetic Induction

Student Related Causes

7. Stu0eOts haveinevee seen this

kinds of an squat on = stacked

fraction. They don't relate the

1 to one volt. .

7. Inability to recognize the

problem when it occurs in lab.

Instructional Related Causes Sociological /Cultural Causes

7. Students are frightened,

qpiq'things:::. They

don't ,ask questions to

clarify.

7. Not enough application practice.

Application is not a regular factor..

2., 4., 5. are the main

points and 4 is the most

important (induced current).

V



Researchan Design Project, EleCtronits (El 51)

in of Problem Areas.and Sources of Problems (Continued)

Problem Area` for Student

Alternating Voltage on Current

(Very Important.section)

1, 'Terminology,

2. i'osiitiJ.E and negative

voltages.

?Treque 4 and time concept,

4., Sine wave - pos 'and negative

voltages; nothing is

stationary, e.g, peak,

peak to peak, RMS, verage

(constant- -rate of change-7

second derivative).

.

S;' New concepts 'coalesce at this

point;

a... Alternatingconstant

change'

, Ste Wave a smattering

of, trigonometry.

:Alternating

d. Frequency /Period

(Reciprocals)

e,

Q, lofor*tionalNeed.Oly

familiarity

!14

Studentlelated.CauseS

Too .much, to control at one

conceptual overload, Students '-

have ,difficultY switching from .

the,constancy ()readier informa-

'tion'to the.exteOSive variability,

All this `seems to tontradict'all

they have learned to this point;

Thijis the 'point where a lot Of

marginal students-drop by the

wayside.

1.er0.06°911

tn`structionai /learnin Related Causes' Sociological6ultural Causes

.i....,r''

A lot of 'information to absor14

This is difficult for. even the

best students.

.:':Student needs to have.con-

',fidence so.that

dure'thiperiod of con,

,fusion,

inabllity to conceptUaliie very

high nUmber4, and very minute

numbers; kilos, Microotc.,
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Research and Design Project, ElectronicsAEL 51)'

identification of Problem Areas and Sources of ProblemsAContinued)

Problem Area for Student

R; Inductance

'4. Opposing. voltage (back EMF)

Double variables

5. 'Mutual Inductance:. Okay if

they have understood previous

instruction'On inductance,

4
6, Transformers

7. Core Losses

Hysterisis

T. 2: XL and R in Series

IMpedance

4, XI. and R in parallel

Y: AC Circuits

g.

7, Complex Numbers for AC Circuits

The j factor--dealS with the time

differenc between voltage and

current In AC circuits,, ,

Student Related Causes

4. Physics -- concept,

Students have trouble with the

textbook.

RequireS another step higher in

math reqUirements,

11', Interpreting graphs is a

problem and is not self .

evident,

Culmination of many previous

',"Chapters, all applying at once,

Aemetimes boggles the stud'ent's

-"Mind.

InstruCtional/Learning:Related.Causes Sociologicalgultural Causes

4, Ipstrtiction pre4uppOses student's

.ability to comprehend principles .

of physics,

I.

11., Instructor may assume 'graphic

techniques' are understqod

o Simplicity of explanation in, a step-by,

step manner is required,

-,.The problems are minimal for

student who has reached this point' :

in the course,



Research and Design Project, Electronics 1EL 51) .

Identification of Problem Areas and Sources OfTrobleMs (Continued)

problem Area for Student

aa.. gisOance

(11

rn

Student Related. Causes'
Instructional/Learning Related Causes Sociological/Cultural Causes

Principles-,of statistics,

standard'd6lations, bell shaped

curve, .ete. Student is Merely'.

introduced to these things;

they really dbn't come into

: play until the advanced

courses:, '.

'bb-, Filters.

(See under aa,)

'Ccf VacciuM tubes

OneAayr; of historical interest



RESEARCH 'AND DESIGN

PROJECT: MOBILITY

STEPS OF CURRICULUM ANALYSIS

STEP 4

Now THAT THE TEAM HAS P INPOINTED EXACTLY WHERE THE TARGET
STUDENTS ARE .ENOUNTER ING PROBLEMS AND THE FACTORS CREATING THE
PROBLEMS, THEY WILL TURN' THEIR. ATTENTION TO SOLVING THOSE .PROB7
LEMS,

SOLVING THE PROBLEMS WILL INVOLVE THESELECtIDN OR DEVELOP-'
MENTOF NEW METHODS AND. MEDIA OF INSTRUCTION, NEW:. PROGRAMS AND
NEW SERVICES, ALL TAILOREDJVTHE UNIQUEAEUS OF THE TARGET

OF

LEARNERS: BEFORE THE ,TEAM CWMAKE.THESE!KINDS OF
HOWEVER, .THEY MUST MORE SPECIFICALLY DEFINE THE EXACT.NATURE OF:

MASTERY REQUIRED AND THECAkTERIGN OF MASTERY FOR EACH
THE CONTENT PROBLEM AREAS, Y:THTSWILL GIVE THEM ALL . THE DATA THEys.
REQUIRE TO BE SURE-THE'CHANGETHEY:RECOMM ND WiLL:BOTHG1VE EACH
STUDENT THE SKILLS/KUM/LEDGES/ATTITUDES REQUIRED FOR EMPLOYMENT
AND BE RESPONSIVE TO THE LEARNERS'` NEEDS. THE METHODS/MEDIA REC-.
0MMENDATWNS IDENTIFIED AT.THJS STEP wILI."E'cOMBINED 1411171 THE
RECOMMENDATIONSJHAT WILL COME FROM .STEP., IN COMBINATION THEY
WILL CONSTITUTE THE TEAM% SOLUTIONS,TO.THE' PROBLEMS' IDENTIfIED,

STEP 4:

DETAILED I NiTRUCT IONS PROVIDED TO THE:TEAM- FOR 4.

A) 41ESTATE'THE PRIORITY PROBLEM AREAS AS TERMINAL PER:-
FORMANCE ..OBJECT IVES

) DERIVg CR ITER ION MEASUPS POR EACH TERMINAL PERFORM-
ANCE OBJECTIVE

ANALYZE THE A LEARNING REQUIREMENTS T ''ACH I EVE EACH
OBJECT I VE

D) ORGANIZE THE LEARNING STEPS,

E) ANALYZE' ALTERNATIVE METHODS :, AND MEDIA

-57-



CORRWAN ASSOCIATES
P.O. BOX 5089, ANAHEIM, CALIFORNIA 92804 - (714) 539-4359

RESEARCH AND DESIGN PROJECT

Development of MasUrY.Skilis :Identified esyPriority, rObleM Areas
InStructions For.Ttle Co letion::OveralVSte

As a result of the identification Of problem areas for disadvantaged

learners in the mastery skills for each course, the faculty analysts will have

made decisions as to the following:

Those problemt which can be'handled within theinstructional/

learning environment of the:speciaYareas' curriculum;

Those problems which should be handled,either by

a'. other subje&Matter.specialists (example, reading, Maih,
. .

special -sUPpOrt4Oryices.(examPle, toukeli g, guidance,,

.0sycho1ogical, placement, etc.).
N

Priorities for develOpment will `have' been establis.hedd1,50-

The procedures listed below are ..those which will 'be performed by the

faculty to deyelop learning sequences and :solustions for learning problems

which can ble handled in the instructional/learning environment (#1 above).

,Other problems will be referred to appropriate groups.

Throughout the procedure, itemized-below, references will be made to

portions of the SAFE manual,pesigaing For Predictable Learner Success--

the manual used in'the: training sessions. The faculty analyst might reread

the referenced sections for exPlanation, examples°, processes,and'forms.

SUGGESTION: A more productiveand efficient use-of the faculty time

might result in assigningeach member cf-the team a different problem

mastery skill for development', applying the following step's. Group concurrence

might be reached in the individual products, periodically. In this manner

several products might be deyeloped tn the time that it would take the group

to produce one.

STEP: ReAtate the Pubtem Mcr-ote.Ay SIzitt ca a Temmi.nat Pe.A6counanee

ectAlve.

Reference SAFE manual, pages 161-178, "Deriving'and Stating

Terminal Performance Objectives(T.P.O's)." Also see pages 61-78,

"Criteria for 0e,Writng and.Critique of Performancbjectives"

Refer-to the statements in the course mastery analysis (cognitive/

psychomotor/affective):' Add the elements to this statement which will

expand it into a well stated learning objective, as specified in SAFE manual

-59-



Refer also -to the' criteriokmeaSureS identified

analySis for.the evaluation 'pOrtion:of the objective..

the :Mastery.

Write objective in lefecOlUMn of Form, J727.
-

STEP 2. DekiVe retcmina4...pe,k6o)4tiglia's.CiateAiolt Meaisunvs

c':Reference SAF.Elmartyal pages 179.-71.99.

If Yo0 did not,state criterion,measureS,during mastery skill

analysis, develop them. noW.from; the TerMinal Performance ObjeCtive,

Some groups already perforMed this step when identifying the

criterion-measures' in the 'clurse:mastery skill analysi s (criterion levels,,,

and Specific test
-

HOwever, yod.::6,ave performed: further analysiS 'Of the' aiaSterY:-

skills diring,probleM.i'dentification, you might haVe- geilerated.,fOrt4r:

data or gained other insights regarding learning:proficiency..: It is

spggested, terefore, that you review the 'preSiated criteria tO determine'

the,following:

Whether the 1=level of prof icieicY:j:S still

be increaseOr:decreased;

Whether thk,Criterion measures Or test. items. are:Valid:

measurement of achievement of the objective to indicate' mastery;

c. Whether the present method of evaluation is still suitable or

adceptable or ::should

'whether alternate methods of evaluation with the disadvantaged

population might yield the data required,.for evaluation;

Whether additional items must be added or. exiSting items

deleted or Changed so that the. evaluation' instrument or activity'

measures all aspects of mastery.

Your, expertise and your problem .identification analySis statements

will be the basis for these judgments.

Jf changes are required, make them'. at this

In the second eolumn'of Form 1-2, "Criterion Statemen

conditions of evaluation.
. .

In the third column of Form 1-2, write in the items and instructions

iven to the student in the testing condition.

a. If questions on a' final exam are, used for evaluation,

only those items*whieh- measure this objective.

If a unit test is to be used, the test might be stapled to

the form. - 4(

include



Ifby0VIViOnfis perforMahoe,of pSychomotor skills

list-the inStructions,giveh the student,.{,

STtP.3. Anatcps's cy6:4:eanning Requi4eMentz'to Athiev.e. Object40
!.

Reference:SAFE manual, pages.201-219', Taxonomies:Handout, and

pages 145 -146. . ,

.

t1t.in-,,form J-7.4 analyse theleid7up content (cognitive),

(psychomotor), behavior (affective) ,requ ired for achievement of Ahe

ThoSe groups.w o,,USedTcbtlrContent outlines for identifying

.masteryskills 11 4ve a'start on this step. The subtopics on the ou

line's:might r present...leach-up! knoWledge/skills... How6er;,yo0,' might

determine whet erthese.should be expanded to give you all,the required

data,:for learn 4 related-to the T.P.11.-

In doing this analysiS,'the-referehce is the disadvantaged-learnr.

1: Identifyfirstwhat:level inthei,taxonomy,representsmastery...

Analyse'from the learhees-entry level*and from what: the learner

'needs to"knoW and do to 'build:alleleMents of mastery.
, _ r

*Entry lev',:eUreferS to 'what they have mastered from

.learning sequences or.cburSes.

,3..-Referto the taxonomiestodetermine what lead701ctivqies:and

levels. the:learner must achieve on a cPliti.nuumrfrom simple

..Remember --do not leave out learning levels.
i. . ,

-,they must learn and practice the mastery level before.

evaluation; i.e., if they MuSt.:analyse, Abnotexpect

to gi.Ve learninglexperience in reball,,;:coMprehensiOn,

and then eXpectthemto.analyse..
.

Must. also have learning. experience' in analysing. or

must learn how to analyse.

The'.blumns on Form: ,1-2. will give 'you cues.

'STEP 4. kgd4ze Leaibling StepsiSe.44ence.
.

Reference SAFE manual, pages '277-299.

,Ha:. Using Form K.-,2 ;:drgahjze the:learning..requirements from the

CognitiveipsythomOtOr/Affettiye'Analysis. .(Form J72,3) into

the actual learniWStep-sequence:the Tearner;will perform to

achieve the objective.

.



Note.: thbs might be in the ondeA, you 'stated the. anctty,s 4.
on ydu might cyji,t -to chedu,e.e 6eveAat neca-U ae,tivit .ens
on compnehenSeon act-Lv-itivis beyie n

exaiiiiote) .

Enter sequence in the left column of Form
As you are sequencing the learning-steps, determine the response;
desired from the tearner and whether this will be evaluated.
Eitt,r these. in tfie;;-:ego;rid column of Foihii
M,&thod/Media:- Ana eye c,b'

Referente: SAFE manual, pages 305-329.

a,: 'Using the :Decision-Making Model on page-3fi, SAFE manual.,
.

P nierforM,a.thOd/iiiedi:a' ahaly0s.2oh....0ach :learning step ,or a.
sequence:.of- learning stepsi to-deterrntne...the requirements baSed 6

on the nature of the = learning ,activ1110. This .analysis .can
be performed ly once yoLv,practiloe iSling the Dec i sion-:Mak
'Model q'

In ColuMn '3, Form K - list'the methods/media altei-natives whic
can be used. the:learning.-step or a sequence: steps.
The:.alternatives ,,MTght be thoSe which you knc:54'aboUt now. You

might also wish ty('.investigate 'others which' are availabl'e in
the Media Center or which are commercially available- -both of
which can .4.e screened to determine if they Meet the requireMents
for your population. Arlottier!possilOi ty is that th,e 'Nedi a
Center might develop ex i stt%to meet your

. ,

requirements;
In the e your recommended. telecflOn, or
fir ction can b't"iiade 'during the management, planning step.

.
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CorWlilW

T.P,D 0

Level of Mastery;

RECALL APPLICATION

Memory); (Apply,tosimulatnd,

Or.feal situation)

PtrUtt2E 8'11

WITIVOSYCHWTORJAOECTIVE,ANAOSIS'

FOR

'TERMINAL P5FORMANCE ,OBJECTIVE

FORM. J-2

Refer. 6: laxOnomies,...,SAFE Manual; ',pps 143.46,

,..Handouts on Taxonomies

COPREHENSION

(Exphmatiort)

"11.'

L SYNTHESIS

Puir,iogether elements/

solve probleMs)

EVALUATION

(Make jelgoieq's):.

I
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LEARNING SEQUENCE
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,Curicu'Iurn Inmate

CourO/Wnit Title. ER,51,RT 51:

TERMINAL LEARNING REQUIREMENTS r Curriculum Analyst

'Date

FORM 1-2.

Terminal Performance Wectives

No, '.a-1" Electricity

studtii 11-be able tevi sual ize

4altoinic structure and theIelationship of

the proton.ai electron and nucleus.

an(th'e b!i$..14!,t1ltlf
15Otential

res'is'tance and

a-P

measure of

differe);:c ,

e pon jA9 TSymbol.

!'..

triterion,. Statement'

No.I Electritit

,.)Y1drawing a model of 0,atollic pattern sh6Wing-

4 the:.basit orbits of elO'ctrons around the nucleUs

Of thejtOm.

Criibrion Measure

a-2 By writing the. definitiOns of the

c units of charge; potential difference,

'sand by identifying their yesp6Ctive symbols.

No, a -I Electricity

Draw and label the model of an atom and .all.

pants including the electrons, protons.

7' a-2 Write the definition of e,
unit listed and its associated,symbol:.

1, charge

2, potential differke
3. amps

4. resistance



course/Unit:' ER 51

: Eleetricitx

Lehi of Mastery; APplication

RECALL.:

(Mer.ory).

COGNITIVE(PYCHOMOTOR/AFFECTIVE ANALYSIS
.

FOR:

TERMINAL" PERF,60MANCE. OBJECTIVE :Refer to Taxonbmles-SAR Manual, pps, l4:

HInbUts- on Taxonomies

1. Charge; Electron

2 (.),:Proton (+)

Relative Mass

, .

rn

co

2, Electron Orbits

Proton and Nucleus

COMPRENENION.

,

(Explanation)

APPLICAin

(Apply to simulated',
(orea(dOwn.

into parts

or real situation)

SYNTHESIS

(Pull together elements/

solve problems)

EVALUATION

(Make judgments)

Explain the

Electron, Proton &

Nucleus & Their

Re1-atiion5hip to Ohe

Another ;

Charge

3:-.
Electron is 'Actuar13,,.',11oVeMent

Mover of ',Energy

the Key

,to' Points

1, Charde.(Cbylomes

6.2h x 101d

Electron .

2: 2 Charges,

Difference of

Charge,

Polarity

3, Current Move-

[rent of Chafges

4. Resistance,

Opposition to

Movement of

Charges.

5. C.V%I.R.

4, Mass.

Draw - -See TPO (a).

a.2 Exp10n the

Definition of

Charge, Pot Diff.,
I., R.



Course /Unit;: ER 51

T.P.O. # a. Electricity

Pro er Seitience From J-2.

LEA01,ND STEPS

FORM K-2

LEARNING SEQUENCE,

,RESPONSE/EVALUATION ALTERNATE METH S/MEDIA .METNOD/MEDIASELECIION

1i.6rg.til..ptbper Sequence

a.2. AlPeady In Proper-Siiien0.

TP6:(a) Reca11, From 1-2 erVideo tapes either existing or.treated'

lorsflowing atomic structure and/or

currentfloW and fisic electricity,

2; Possible.atoMic model of atoms' built'

with showing valence.,electronsand bonding

with adjacentghs:

3. 'A Lab Assistant°(qualified) to assist

the instructor ikthe lab, especiaIly, when

students are ne4and lab is crowded..,,.. He

loUld be used toY:set up demonstrationsjor

the instructor prior to lecture,'. He also

could tutor. and hOp the disadvantaged-

students in theireffOrts,

A vide6 Cassette'reiOrder and

player that must be' broadcast

compitible.INTSC Standards),

1. The reasons for the above:

requirement is the vast library,
of commercially available

prograMSY, tapeS, etc.

2 avail

able commercial TV production

facilities a possible resource.

3, It makes.:school.produced

material tompalible with

lutal;TVAquiPment for

passible airing on TV.



.04

plurit Electronics

41.irlistitle ER 51 -.
TERMINAL LEARNING REQUIREMENTS .,

Curriculum f(nalyt

Date

TerMibal Performance Objectives Criterion. Statement. ,Criterion tleasure

1:1 OHMS LAW

.

1 be able foHsCilvg-common electrical

ing OHMS Law tOind*rrent (I), Voltage

ance

No. b.1

Student will take two given values.and.solve for

.the unknown value of N, I or R using the proper

.OHMS Law foritmla. (70% correct or better is.'

passing.)

U.1

Example (varied to represent different

'situations):.

Given the following values, V 7..

I . , then R

'



T.P. 0 # b , I

Level of Mastery: ayiltbzi,L,

COGNITIVE/PSYCHOM0g/AFFECTIVE ANAL'''YSIS

TERMINAL PERFORMANCE OBJECTIVE Refer to:. Taxonomies--SAFE.Manua

Handouts :on Taxonomies,

pps., l43 --

' . REALLt

(0eAry)

COMPREHENSION

(pplanation)

APPLICATION

.(App ly ;to simulated

'or :real situation)

SYNTHESIS

(Pull together, elements/

SOlveproblems)-,

lake judgments)

A..

J14gP to raiember whet,

andl mean in the

circuit.

'E plain the inter-'

'rlationship of 11,`

1,1:and

Calculating and compa00

ans0 to measured problem

in lab SituatJon,

. HaVe to recall the..

basic OHMS. LavformUla.

Jaye to:remember the

methokfManipulating,

the formUla to sol4

for various ,unknowns.`

Identify the unknown to be

founii.

identify the known 'quantities.

Manipulate the fbrmula to'fA4

solution;



, Course/ !kit : Electronics

T,P,O.. °.b, 1

FORM K.2

RESPONSE/EVALUATION ALTERNATE METHODS/MEDIA,'

b,1 Already 'pi proper sequence,

'' a

,Set pp a remedial rilaX,h (a'rithme,ticrand

basic equation manipulation? algebra;

Ifra6trions, decimals, See General

Redommendations,

,
A MeilioCI, of helping disadvanti9ed students'

to visualize the,electrical terps with
suOstitute mind pictures basettponAlieir

oiperiences, :;

METHOD/MEDIA SELECTION

-Someone must. take key term's, (electrical)

and firld alternate meaningful

(to stedent),,befitting his social. and

eUltural,bac4rtund,. ,
'



any

Cur0

Coulig

4.:

TERMINAL LEARNING'REQUIREMENTS

'Terminal Performance Objectives Criterion Measur

' To..)e to,4er I y

04) s c, law to so

the'Narious configurations of

e for the solution Of or

The student mill take the basic, formLolOhm's..:,...

Law, V ..1 .'and algebraically rearrange 406,

solve for I or R also. (70% 'accuracy)
.

14'11,1'4' the equation, of .Ohmi0Pli4ded 6

Slle for :



Course/Unit: Electronics

B -2

Level of i1as tery: plicatjon

COMPREHENSION

(Explanation)

' ;ARK [CATION

(Appy to sitnufated

or real s itriafon)

'

COGNITIVE/PSVCHOMOTORAFFECTIVE ANALYSIS

FOR

TERMINAL' PERFORMANCE OBJECTIVE

I, . i' ,i. .14
'1' IS .' ' '''',,, A.

;' i,ki3' )1eanng o Explain the alegrat 'Write equations: to salve

Ti'',: ''''' and,
,,,, 1

.r'ste"ps,necessary" to :' for 11.:. I and;If
,, .,! ,. rearrange the ,basi'c

ANALYSIS

(Break down intrypartS'

_

FORM J-2

Refer ,to: Taxonorni es-, -SAFE Manual, plas, 143;/1-

,SYNIHtS15'

(P,olitogethqi!" lemeqtst

s'olve proble

E.1AuATIDN

ake:judgments4

",Relailansiiip

R and I

and V

anti,

3) Rules. of 6peratioris,

for equations,.

. , a) mu] tiP'fy e r

b),Aiyide equiff6ii

c)' equaTit of

1 equati

formula, V 1),-V =Ix.R,



ALTF.P,NOE MENDS/MEDIA

Sae ,as J-2 kcal 1
\.

SeeAecommefiqt ions for 6,1,, Ohm's Law



Curriculum _Elactgatc$,
,,.

Coue/Dnit Title 51

FORM I-2

Curriculum Analyst

Date

. Terminal Pe'rformince Object 6es... Criterion Statement

b.3 The student campreheri6s the elation- . b,3 By relating 'volts to presiure and

to flow of current through resistance iin

ms as a:result of the pressure in volts,

1?,3 'Determinewhether current flow

in ,amps Wi)", increase or decrease if the

voltage is ahstant 'and' the resistance

anaOhuil is decrea in a cirtuil,

44



r.

'tbur"telIfnit:

Level of lastery:

, COGNITIVE/PSYCHOMOTOR/AFFECTIVE ANALYSIS

.

TERMINI PERFORMAN 00JECTIVE

. s

Referlo: Taxoncmies.,..Sgt Manual, pps,

HandOUtson Taxonomies.-

FOR! k2
"lir

RECALL

(Memory)

COMPREHENSION

(ExplanatiOn)

ghPLICATION

001.to simulated

ors real:situation)

ANALYSIS:

(Break info' arts (Pull

SYNTHESIS

together elements/.

solve problems)." '.

EVALUATION
. .

, (Make judgments),

Vol*is electrical.

pressure Pleasured in

volts (v),

:urr nt s the flow of

!lect s in a 'Circuft:

ieasured, in amps:(A),

resistance is the

apposition orfriction

,o current floW .,

leasured in Ohms (A),

,

.

'

; 1 ;

, ,.

fl R4'4.

.
. i

Formula shows

relationship of

current f]ow and'

resistantetith' ..,.,?1,1,

voltag(..CiAtont. or

unchang4 ...:,.

- ,:i

.

" I;

.

,

.4

4,
;

.

.V

--
..,4

,-.

1.=current flow

,

V . presSure in volts.

..!'resistance .in Ohms.
, .' . .

v ,,.. 10,1

:)::..,,i4

If the'resistance in a' circuit
, .

decreases with the voltage,

remaining te same, then.

current flow must increase as

a result, ',..,.'
,

.

.

The current flow as a result
,

oPelectrical:pressure will

always be Jlerlit4sel ro Orti R;

,. .,,,,

!
,.., .,.

Ni

Refer to IL3 Criterion

Measure,

.

,

.

..

,t,', %.1,

. ' $

-s,

.o . .

. ' ,
4 . t

I .0

..,.,.

'31

,,

it IP.

1",

i 1
A

4w

.,J-`

,

.

1,.

, 4

,P

:

,,

.

i

,

. ,

arta:the resistance. c ange

fe circuit,

..,

9

..,,

r. ,

l: 43

,

4

I '

op ,---71-07

4. ''' .1...,.., ' .,.7.-7- .

If R is, changed to gO'

or increased' )y double,

then current'.flow is.

:decreased.to one -half,

- ,V ;....10v

.

1 6

..1



Course/Unit: A[ectroRtm
, ',4610;''

#

LEARNIN SlIPS

io

Same as J-2. Recal

'//VALUATION, 1LTEPtiRT ,1071100/MEDIA

, Saw ,- Lflion.Measure:

.
.

A Visual aid ould be constructed :using

small, pumps, glass' (plastic) tubing, and

flow meters to simulate voltage, amps, and,

resistance,in which the stodent'can Observe

motion of) fluid jn l

MIR
and flbd which cane t he 'observed in normal

electricalcirc

MET D/MEDINEiECTION

Given the necessary rtcourses,the

expertise exists on campus to OnstrUct

equipment needed:

i
1..



.

Corie1OPIOVe ER 51
.

TERMINAL,LEAR111N4 RE01

.

Curriculuni Analyst

Date

( Terminal Performance OhjOives

D

*:able to solVe problems. that involve the use -of

multiple and suh mUltiple .units such as kilo,

Micro,

The student will be able.to convert to and-.from

various multiple and's6b4ultiple uuitt,

(7Oraccuracy)

Samplejastion: Conv60 milliampere

to the equivalen(aMount in micoampres.
E



se/Unit: Fle'rfron'irs

) #

I of Mastery: evnthrcic

COGNITIIVE/PSYCNOMOTOR/OFECTIVEIHI.YSIT

FOR

TERMINAL PERFOROANCEOBJECTIVE:

1LL

iry)

COMPRENENSION. I'

(Explanation).

.APPLICATION

(Apply to simulated

or reaTsituation)

,

ANALYSIS

into parts)

1

Refer to: TaxonoMies--SAFE-Manual; pps..143-4

Handout on TaxonoMies :

ling in

decimal

iples

TS

TS

xponents

Ion of

s

cation of

;of

on between

1. 'Explain the

' difference between:

^a, milli=micro-

nano

b, kilo,meg

2. Explain:.

a. exponents

b. pot-neg

exponents and how

they relate to the

lotation.of the

decimal poipt.'-,

1. Determine the proper

units necessary foc.the

problem at hand. .

2. Determine the units

desired for. answer.

1. Convert various d,hits to

aicOmmon unit,\for examplej

n" to volts; r'toiOhms,
'and 'Ili'to.amperes.: I-

. , A
2. Solve problem and convert

answecto the need,'d Wits

if necessary.

SYNTHESIS.

(Pull together eleMent4

solve problems)

SolVe probleM such as

V
I

V = millivolts (10 3)

R = kilo- ;ohms (1013)

I = microampere (10 -5)

EVALUATION

(Make JudgMehtS)



arse /Unit:' tiectronics

1.0. 1/ El'"4

LEARNING SEQUENCE

FORM H-2

i4PMATt METHODS/MEDIA

" r

Same as 1-2 Cr terien*Measure y See recut nations made fora: 1,...Ohm's

Layi. .

RESPONSE /EVALUATION METHOD/MEDIA SELECTION



' f

:ulur Electrgnics

: /Unit. ptle 'ER .51

B-5

TERMINAL LEARNING REQUIREMENTS

-
FORM I2

'Curricultun Analyst

Date

Tirthinal Performance Objectives

will be

Is using

No.

Criterion Statement.

No.

Criterion Measure

able to perforth basic math

an electronic calculator.

The student will solve-representative problem

by use of an electronic calculator. (70%

accuracy)

Sample question: Use your calculator to

find 4, when XL = 1000fLand R = l000.4tin

a series circuit.



Electronics

,0 # B-5

al of Mastery: FI:millatinn

'.COGNITIVE/PSYCHOMOTOR/AFFECTIVE ANALYSIS

:

TERMINALTHFORAANCE06JECTIVE

:ALL

ndry)

COMPREHENSION'

(Explanation), (Apply to simulated

or real situation).

Is-1c order of 1. EXplain the

ofyour operating system of

Y 4
your electronic

calculator.

holing of the
ys. 2, Explain how

: ' infbrmation is

oration of° entered into your

1 functions colculater.

wy

ersions

m'ents

iramming

ii.squares

'supply of

(battery)...

1. Determine the proper,

formula for'the problem

given...

2., Adapt the formula to

the format of your

electronic calculator.

ANALYSIS

(Break down into parts)`.

Taxonomies- -SAFE Manual, pps.,143-4

Handouts on TaxonoMies

SYNTHESIS .,

(Pull together elemekts/

solve problems)

,EYALUATION

(Make judgment's)

1. Determine the Iiariablet

of the problem..

2.. Determine h to properly

'enter the info ationliito

the calculator.

1. Decide what unknowns

'Can be found.

2. Decide.the'proper

order of solution of the

UnknownS.4

Decide the proper

sequence_

necessary-to

solve a giVen

problem within

the abilities of

your calculator.



'Unit:

# :

LEARNING SEQUENCE

'FORM K..2

'LEARNING.STEPS'

Recall, . '

RESPONSE /EVALUATION

Same as f7.2 Criterion Measure

ALTERNATE METHODS/MEDIA

Set up a lab equipped with algebraic

Operating .sys.tem calculators and drill

students on operating techniques,, .e.4

chain calculations, exponents(scientific

notation).

,

Calculators should have.basic
q4

functio

exponents, square and vivare root,

trigonometry funCtions(sin, cos, tan,

In order to increaseproficiency With

calculators; basic 'nth defined in General

Recommendations is required. The

51Culate thies not replace mathematical

knowledge. .

Thedab should push how to plan the

attack of overall pr'oblems and be able to

recognize when errors are made en route.



Curl' Ic010

Course /Unit '1,410 [A 51, 8T 51!.

TE11,_'11114 1.011111116 16)8.14ENE1115

Performarice Objectives

Pfu C-1, Series Circuit

!

The..student will he Ate to understanll the relation-

shy t,i.tweeo vo Rap,. ii;;I:Atance(s) and

ti,yrent in a series circuit,

(ritterlon Stifttnent

110,, C-1, Series Circuit

he student will find tho total resistance in,

t circuits, then solve total using Ohm's'

law, with 4. given value of V total, Student .

must have 10ro or hater, correct, to pass.

FORM: 1-2

Corricullun'Analyst

pate

Criterion Menre.,

Na,

Ind' the totai. resistance for each'c ircuit,

With)/ total given, salve for 1,1i)tal,

,using



: Eotirse/Unit: Electronics

E1

Level of Mastery; Synthesis

RECALL

(Memory)',,,,

'COGNITIVE/PSYCHOMOTOR/AFFECTIVE ANALYSIS

FOR

TERMINAL PERFORMANCE OBJECTIVE

FORM J-2

Refer to: TaxonomiesSAFE Manual, pps.

Handouts on Taxonomies

COMPRE6SION.

(Explanation)

Ohm's. Law and its

,forms

APPLICATION

(Apply to simulated

'or,real situation)

ANALYSIS

(Break 'down into parts)

SYNTHESIS

(Pull together elements/

solve problems)

EXplaih Ihe.re-

latiolhip:of V, I:

and'RY

Calcdate the answer and

then compare this with

measurements made in the

Lab."

Idehtify,the.comPonenf

resistances through which

I totalTOws.

,v.J.dentify all known qUantities

'and use forms of ,Ohm's Law

for solbtion of unknowns.

Fh

Solve series circuit

problems.

EVALUATION

(Make 6dgment4



Cotirse/Onit:. Elettronics

T.P.0, # Cl

LEARNING STEPS RESPONSE/EVALUATION
ALTERNATE METHODS/MEDIA

ETHOD/MEDIA SELECTION

Cl.'- Already in proper sequence



[Curriculum Electronics

Course/Unit Titl!

TERMINAL LEARNING REQUIREMENTS

Terminal Performance Objectives

C-2, Series Circuit

Student will be'abli to solve problems. (using more',

than one resistor connected in a serits,Circuit) to

find 1"total and:VI, 112,:i13;'etc,

No, C12, Series Circuit,

The student 0'11 findAh(suM'of all the re-'

sisters in each seriescircuit, thy' solve for

I total. Student Willy?d,the sum Of the

ihdiM4 voltage, drops across eadOresiStor

equal to the total applied voltage,

.
.

Student must have' 0$ or better, correct, to,

pass.

No, C -2; Series. Circuit "'

,$

:find the sum of all resistances In the'

circuit and Solve for I total using-Ohm'S.'.-

Law (IT ... VT).

r\, ,/

Find each individual voltage drop by .

using the formula:V1'. R1 x IT.

. R2 x IT, etc.



CourseiUnit: Electronics

T;P.0 'C"2

.

level of Mastery: :;syntilesh

,RECALL

(Memory).

COMPREHENSION

(EXplanation)

COGNITIVE/PSYCHOMOTOR/AFFECTIVE ANALYSIS

FOR

TERMINAL PERFORMANCE OBJECTIVE
Refer to: Taxonomies-;SAFeManual, PPs, 14341

Handouts on Taxondmies,
\

.Nt i.
4;1 an, .J forms.. Explain the re-:.

atinnship; of V, 1,

and R. Explain that

the sumaf. all

voltageArOpSin a

Seriestircuit'?

equals the total

applied voltage.

7,

ICATION

pp, y to simulated

or real situation)

Calculate the answers,

an then comparetliese,

with measurements made,

in the tab,

Ag

ANALYSIS .

Break down into parts),

Identify, the Compon)ent

resistances through Whitt)

I total flowi.

,

Identify all known quantities

and Use apprOpriate for of .

Ohm's Law,for solution un-

knowns,

. SYNTHESIS

(Pull together elements/.

solve, problems).

Solve Series Circuit

':problems whictrantain

multiple resistances,

EVALUATION

(Make iidgments)



'LEARNING STEPS , RESPONSE /EVALUATION. ALTERNATE METHODS/MEDIA METHOD/MEDIA SELECTION



Curriculum _Elp

Course/Onit.Ttle ER 51'

TERMINAL LEARNING REQUIREMENTS

f4 f

FORM 1-2,

Curriculum/Analyst

' Bate

Terminal Performance Objectives CriterlonStatement

a.

Criterion ,Measare

No.
C3

Be able to deterMine the various currant 'paths

uayh claruh:L.,drcuits by analyzing the

schematic.diagram.

P

1

No,

, .

Be able to analyze a circuit drawing, schematic,

anketermine various values oft and:II:for)

the components that makeip. that circuit.

(70% accuracy).
qr

N

Saple Question::

Whatis the.valfue of i'current flow

through IT in the circuit shown?

.5V



0
c)

courw11 Elktronics ER 51:

T,P,O 0

Level of,Mastery:

'COGNITIVE/PSYCHOMOTOR/AFFECTIVE ANALYSIS

FOR

TERMINAL PERFORMANCE OBJECftig

FORM 12

Reeer. to; TaxonothiesLSAFE Manual, pos...143-46

Handouts.on Taxonomies

7-7--

,..

'I;

current

2.

. ,

4,

5.

6.

4 rpsAVS,

ductoA;

batteries

points

together.'

4,

RECALL

(Memory)

,

,

'areciiun u'l.

flow:-

a) series

h) parallel

Ohm's taw

irchoff's voltage

Irons.

nits/subunits .,

for V, I and R,

Schematic symbols

for V, I and R.

Schematic drawing

that represents

rnri

and

connected

t
..1' .

COMPRENENSION

(Explanation) ,.

bolsin;

'1, Current flow in

a "series",, circuit;

, V. .'..,

2. "I" is constant

in "series" circuit,

3, Voltage drops

add in "series",

'.

4, Current floW ih

°parallel" circuit,.

5, Voltage is con-

slant In "pa fatiel",

6, Currents ,add in

parallel circuit.

7, ifirchoff's Law

for voltage drops.

.

APPLICATION ,.'
ANALYSIS

(Apply to simulated (Break down into,parts) i:

or.real situation) ; .

........,......:-

.1. letermine the re- 1. Solve.Ohm's Law probleia

.lationship of Ri and'i3; for RI and find I,

1.,e,, they arN"parallel" / V '

IR3)

2, Determine relationsh 3
,

of the total of (R2R3)

and Ri; i,e;, they are in

series,

,

3, Determine R total,for
)

circuit using proper

R tdtal.formuills,

4./ 'Determine IT by Ohm's

Law,' i'

1

5. Determine voltage .

drops 'across Pf, R2 and .)

R3 using, Ohm's Law and

Kirchoff's Law for

voltage,

,
,

.

,

.

I

.SYNTHESIS

(Pull together

solve problems)

,

.

4

')

.

elements/

4

"

I Al

,

,

,

0

.

EVALUATION

(Make judgments)

,

....____.

,

4

.

,

.

1...

, 'I.

!'

.

_



Coure/Unit: ER 51 Electronics

T,P,O, 0 C3

. LEARNING SEQUENCE

FORM K-2.

ALTERNATE METHODS/MEDIA METHOD/MEDIA SELECTION

See General Recommendations 7 8, and 9



Curriculum, fjecktortics

Course/Unit Title ER 51, RT 51

TERMINAL LEARNING REQUIREMENTS

FORM .1-2

Curriculum Analyst
f'

pate..,
Terminal Performance Objectives

Criterion Statement ,

111,11...11=1=,,

Criterion Measure

E-1 Series-Parallel Circuit

Student will be,able to'understand.the effect of

connecting resistances in parallel, with total

circuit current Ofiliding lo,provide individual

currentsin each of the indiViduaLresistive,

branches, Student will understand effect of

connecting resistances in seriesiwtere the total

'Circuit current flowS throUgh.eacii resistance.

No. E-1 Series-Parallel Circuit,

Student will find II total for two or more

resistances Connected in parallel and two or

more resistances Connected:in series..:

70% or more correct answers will Constitute .

passing grade.

No E-l' Series-Parallel Circuit

find the R total for each parallel

combination of resistances using the

reciprocal formuk:

R total 1 1 e c.

Rl 112

Find Rlotal for each( pries Combination of

resistancesusing thelormula:

Atotal e c.
1 p



course/Unit: Electronic

,T,P.0 # E-1

Leve of Mastery:

CO6NITIVE/PSYCHOMOTOR/AFFECT1VE ANALYSIS

, FOR '

TERMINAL PERFORMANCE OBJECTIVE

RECALL

(Memory)

COMPREHENSION

(Explanation)

APPLICATION

(Apply to simulated

or real situation).

Formulas for

resistances

,

connected in

series,: "and

resistances

connected in

parallel,

- f,
0

.Explain.lhe,effect

of reiistahces.

connected in series,

.and of resistances

connected in

parallel, with

emphasis on branch

currents,

M.

6.2

Refer to: Taxonomies SAFE Manual, Pps,' 143-16

Handouts on Taxonomies

ANALYSIS

Break down into part's)

SYNTHESIS

(Pull together elements/

solve pribleMs)

EVA[UAT1ON. ,

(Make judgments)

Calculate the answes,And

compare; this with

measurements made in the

Lab,

identify the component

resistances. through.which

'current.flows in series

connections, and the Component

resistances Which tarry

branch,currents in parallel

circuits,

Solve series-circuit

and parallel-circuit,

-problems for R total,

o



FORM R2

LEARNING SEQUENCE

LEARNING STEPS

E1 Already in proper,sequence,

RESPONSE/EVALUATION

TPO E-1 Recall from 1.2,

ALTERNATE METHODS /MEDIA. METHOD/MEDIA SELECTION

0



lum Electronics_

Unit Tit
ER 51

le....

TERMINAL LEARMING,REQUIREMENTS

. FORM 1 -2

Curriculum Analyst

ate

Terminal Performance Objectives Criterion Statement Criterion Measure

:72'

Lie to determine parallel

;hips that in series-parallel combination

No.

Student will be able to compute parallel current

flow and voltage drops for various circuit

combinations. (10% accuracy)

ti

No.

,SamOle Question:

Calculate the total resistance and current

for the circuit shown.

Fig. 1

ti



Course/Unit: ElectrOnics

. . T.P,O 0. ' E2

Level, of Mas.tery:,jpkltaqgr1

RECALL

(Mer.I.ory):

1, Currents. in a

parallel circuit

are additivi),.

2, Voltage drops

in a series circuit

are additive,

COMPREHEHSION

(Explanation)

2,, Must be able to,:

applithe.rule:that

the'sum of the

currents.leaVing a

point must, equal the

sum .of the currents

arriving at the

poinL

2; The voltage

across each branch

in a parallel circuit

is the same,

3, The90:of the

voltage drops in a

series circuit are

equai td the source,

to

v.

,COGNITIVE /PSYCHOMOTOR
/AFFECTIVE ANALYSIS

FOR

.TERMINAL PERFORMANCE OBJECTIVE

(ORM tf.,2

(

.4;
.

Refer tot.' Taxonomies
-SAFE Paul) pps, 143-46

Handouts on. Taxonomies

APPLICATION

(Apply to simulated

or real situation)

1, Determine path for

current to flow through

parallel, circuit,' Pith'

splits and must return,

after passing through

.eaciqranch of the

'Circuit,

,,2,
ReCognize that, the

;parallel total circuit

(after. the Iranthes are

Combined) becoMes an

elementlg the remaining

circuit,

ANALYSIS '-

pireal( Own. into parts)T

SYNTHESIS

(Pull together elements/

solve problems),

tVALDATION

:(Make JudgMents)

:PT' '4-



Coorse/Dnit:Ilectronics

T,P,O,,1

DARNING SEQUENCE

LEARNING STEPS

ALTERNATE METHODS/MEDIA.
METHOD/MEDIA SELECTION

same as 4.2 Recall
ee General Recommendations 7' 8 and 9,



Cur um Electronics

ourseiGnit Title ER 51, RT 51'

TERMINAL LEARNING REqUIREMENTS

FORM

Curriculum Analst

Date

Terminal Performance Objectives

No, E-3 Ser:ies4a.rallel Circuit

Criterion .Measure

E-3 Series-Parallel.Circuit

9

';tude7t will be able to understand the

relationship between, applied voltage,

resistances, multiple current pathS,,

individual voltage drops, and I, total,

E-3 Series-Parallel Circuit,

:Student will find R Total and I Total far the

circuit-, 70% of answers Correct,wfll constitute

passing grade,

Find the R Total for each circuit, Given

either I Total or V Total, solve for the

unknown',using Ohm's Law,



Coure/Unit: Electronics.,,

E-3

Level of Mastery: 'Synthesi

RECALL

(Memory)

COMPREHENSIONi

(Explanation)'

COGNITIVE/PSYCHOMOTOR/AFFECTIVE ANALYSIS

FOR

TERMINAL PERFORMANCE OBJECTIVE

APPLICATION

(Apply to Simulated

Or real situation)

ANALYSIS

Break: down into parts

cv,
FORM J-2

, 1

Refer to:
TaxonOmies,..SAFE Manual, pps, 143-46

Handouts on Taxonomies

SYNTHESIS

(Pull together elements/

solve problems)

EVALUATION ..

(Make judgments)..,

'
Ohm's Law and its

forms; and. formulas

for'series and

Parallel combinatio

of resiitances.

Explain the concepts

involved in connect-

ing, series and,,

parallel combination;

of resistances,

Calculate the voltage,:

drop',across each resist-

ante and the current

through each resistance

in the serieS'-parallel

:circuit.; together with

I Total; giveliN Total.

Calcdate R 'Total. Com-

pare'answers with

measurements ,made, in

'Lab. '

Identify the current pith that

carries 1 Total and,each

branch current path.. ,I Total

equals the sum of the branch:

currents,

CalcUlate p Total for series- ,

parallel circuits, 'Calculate

Voltage drOps,

Solve seriesparallel

problems for R Total, and

I Total,,given V Total,

1



Course/Unit: Electronics

T.P,O, #
E-3

LEARNING SEQUENCE

FORM K-2

LEARNING STEPS RESPONSE/EVANATIO 'ALTERNATE METHODS/MEDIA METHOD/MEDIA'SELECTION

E3 :Already in proper. sequence,. TPO E-3 Recall from

f 1 0



RESEARCH AND DESIGN

PROJECT: MOBILITY

STEPS OF '_CU RR I CULUM ANA LYS IS

STEP 5

THE'FIM STEP; AKEN BY THE TEM: IS TO PULL TOGETHER ALL
THEIR. FIND1N AND RECOMMENDATIONS INTO ONEDOCUMENT. THIS
DOCUMENT, IN 0MBIWION WITH THE METHODS/MEDIAALTERNATIVES
IDENTIFIED IN STEP"4 WILL BE THE BAS S FOR SPE, IFIC PROGRAM
CHANGES TO BE IMPLEMENTED IN HASE III OF THE ESEARCH AND
DESIGN PROJECT. IN COMBINATION WITHJK OTHER PORTIONS OF
THE PROJ.ECT, I.Ej COUNSELING AND GUIDANCE,, MANAGEMENT PLANS,
EVALUATIONAND AUDIT SYSTEMS,- THE CURRICULUM .DESIGN RECOM'
MENDATIONS SHOULD ELIMINATE THE HURDLES TO SUCCESS ZEING'EN-
COUNTERED:BY DISADVANTAGED AND/OR HANDICAPPED VOCATIONALl
EDUCATION STUDENTS. IF'TKEY DO NOT, THEY WILL BE REANALYZED

'AND. REVISED UNTIL THEY DO.

STEP 5:

A) DEFINE SPECIFIC RECOMMENDATIONS OF PROGRAM/COURSE
CHANGE 'TO ELIMINATE THE IDENTIFIED. PROBLEMS AND
PRODUCE°THE REQUIRED MASTERY;



RESEARCH AND DESIGN PROJECT
ELECTRONICS

I. Basic Skil

Electronics is a highly technical, mathematical, complex vocational
.area. It requires' students to master a broad range orabstract
scientific theories. The student, therefore, who enters the prograft
without the basic mathematical, reading, or study skills required to
master and apply these theories finds him or herself behind and confused
from the first day of class. There is a need, therefore, for the
following basic skill support systems to toe developed:.

a. A basic math program sho be. developed to reinforce the following
math operations: number , ractions, decimals, roots, squat'es,
equations, etc., plus ex. onents. A similar prbgram should be created,
to dievelop basic reading comprehension and basic work/study skills
in itudents.

b. Students deficient in math and, reading should be counselled to take A
a above preceding entry into Basic Electronics ER 51.

General R commendations.

I

SoMe phase of special services has to deal with ettablishing the
relevance to disadvantaged students of abstract concepts ahcLastratt
magnitUdesnumbers jriorder 'for them to be)succe'ssful in ElectroniCs

. .

(II. Three Dimensional Models of Abstract'' Electrical Theories

The need'for concrete examples Of abstract concepts exists for disadvantaged
students throughout the Electronics curriculum. Very few models ekist in
the commercial market place. The technical competence already exists on
campusto build any needed models and examples. ' The committee recommends
that additional resource money be made Available td take advantage of. A

:these capabilities: We are Ole to provide all needed specifications if
the .required resources can be made available.'

III.'' Lab Assistant

One of the most viable ways of taking the abstract nature of. Electronics
and making, it concrete is through carefully designed,experiments. A
Ilarge number of such experiments exist. However, the time required to

U/settup these experiments and adjuSt the necessary equipment limits their
availability to the existing faculty.

If a qualified lab aSsistent were made-availa6le td thejlectreinap§
Program, he or she could both allow far increased expertmentation and'
personal attentiod.to the disadvantoged student when cPhfusion occurs
Such a person could be utilized thrbughout the Electronics Program and,,- ,,(''

significantly free the Electronics instructors to provide additional
reinforcement and personal, attention to those disadvantaged students
experiencing difficulties'.'



Research and Design Project, Electronics
General Recommendations (Continued)

IV. Self-Diretting Programs

There presently exist no programmed materials to reinforce the key points
and problem areas of Electronics. The existing materials are too broad
and do not focus on the key elements and problems. The Committee-stands
ready to create such programming, given the required resources. This
'would alSo include a series,of lab experiments that the students could
use to reinfOrce their class work.

The Committee wants to create this resource in the Electronics Lab to
allow immediatrand 'continuous access by the student. This can be com-
bined with the Lab Assistant to provide the repetition, drill and suppor
that the disadvantaged student requires.

A video cassette recorder, ,camera, and associate equipment (mics, booms,
.etc:) could be used by our experienced Electronics staff to produce
training tapes for the disadvantaged '..,Ludents in our program. A suggested
video cassette recorder is the Sohy, model lig-28501N, which is a
"commercial" (not "home" type) recorder'wityl editing facilities. The
price at this time is $3,1)00. ti

' A

Also a tape cassette "player" whiCh can be operated by the'`
for repeat Tearning4processes is recommended. Students should not be
°allowed to use the studio-type equipment listed above in order to keep
it in good shape for studibLtype work. A suggested, type -would be thb home

:-',model Sony (price $1500).- TWo units would be necessary to allow-at least
two students at a time to observe tr inihg tapes.

A camera will be necessary for video taping. A model number is not
available at this time, but will be added later.,, Approximate price is
$7,000 with proper, lenses.

Also a number of blank cassette tapes would be needed at $2g per tape.-

Calculator Lab

A major tool utilized by the Electronics student is the calculator. In

order-to most efficiently and effectively solve, problems, the
ETectrOlics,student must be highly skilled in the basic operations of a

cklculator, thesequence of entering data into a calCulator, and the more
complex-Functions of a calculator.

Those'students-that 'eXperience difficulties in EleCtronics courses
:frequently displaY.Oimited understanding and Skills ,relating to the.use

the calculatorde stand ready to identify the programming and the
'5r)StruCtional sequencing that would'be necessary to create a Calculator

Skills LabAif the resources needed to support the development, hardware
and software requirements of such "a Skills Lab are available.


