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I. INTRODUCTION

1.i Brief History cif Community C011elesinthe United Stales

-
Community Colleges were started in the UnitedStates in early 1900.

The State of California was the pioneer If the Camffilbity College concept.

The Coimunity College concept is: (1) to help people learn what they want

to learn in order ,to assist them in getting jobs, (2) to belly:hem learn
.6_

a skill before,going to a university, or (3) to upgrade them in their jobs.

The teacher's job is not to fail a student, but to help him learn the skill.
A

As a result of the Community College Act, pasted in 1964 by the State.

Legislature, to establish community colleges in the State of Hawaii, five

community colleges were opened in late 1966. They are:

1. Honolulu COMmunity CollegeOn the capitol city-
of Honolulu, on the island of Oahu

2. Kapiolani. Community College, In Honolulu, on the
.island - of Oahu,

(

3. Hawaii Community College, on .the islandof.Hawaii

4. Maui Community College, on the. island of Maui'

5._ KauaiCommunity College, on tha island of Kauai
.,. ,

These were initially technical schools under the State Department of Education.
,

.

They were first. transferred to the University of Hawaii System, then con-
- N

\\A
0vetted into, community colleges. These community colleges were initially

I
strong in the vocational-technical programs, and gradually,,the liberal arts

-

..

prog amswere'expanded.
..,.

. .

The first community college that was built from scratch wasLeeward

Community College, at Pearl City, on Oahu. ti,4iIar'eqd with liberal arts

pro rams, and gradually technical program's were added. It opened.in

'Se'Ptesmber, 1967. The latest community-college opened,-was the Windward
-._ .

Conmunity College. There are altogether sevea community colleges underI
.

.

jry..........
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( is a typical community college in the United States. Some of the pertinent

a.

facts and figures are as follows:

2

the University of Hawaii System, which also has. three university or college

campuse's (4 year institutions)..

1.2 .Functions of Communixy Colleges_
1

he main funCtions of a community colleg e are to offer:
0

U

1. Vocational-technical edwationfdfor g years t

2. Liberal arts transfer and general education programs

3. Community services

1.3 Pertinent Facts and Figures

For an example, It us take a look at lionolulu Community Colldge, which

\ A. Total s&ident enrollment: 8991'-
.

0.

B. Programs offered:

Vocational-Technical Department , -I
1 \

1. Architkctural,Draftinghnoiogy_
2. Auto Body Repair and Painting
3. Automotive Mechanics Technology
4. Aviation Maintenancc Technician

S. Carpentry
6. Commercial Art
7. Commercial Baking
8. Cosmetology
9. Electronics Technology

10. Engineering Technology
11.: Fashion Design and Merchandising.
12. Fire Science'
13. Heavy Equipment Maintenance and Repair

14. Human Services
15.. Industrial Education
16. Industrial Electricity

13. .MachUeS71;ii=Te-bhnology

18. Occupatiolal Saety and Health
19. Police S ience
20. Ref ration and Air Conditioning Technology
21. Sheet Metal and Piastics Techntilogy'

22. Weldiog Technology ,



Arts,and Science Departmen

1. Humanities
2. Language Arts

-5. Mathematics
4. 'Natural Sciences

, 5. -Social Sciences

./ Special Courses and Programs
114.

1: Apprenticeship /Journeymen Training
2. CoM15TECIScience Center'
3: Cooperative. Vocational Eddcations.

4. Directed Studies

atellite Campuses
.1

Kalihi-Palama Education Center
2. Hawaii State Senior Center
3. Job Expefience Education
4. Pearl Harbor Naval Shipyard Apprentice School
5. \Aviation-Maintenance Technology at.te Airport

\

C.- Entrare and degree requirements:

t

Admissisn.: "Open Door"po]icy is practiced.at Honolulu Community
College', as in other community Colleges in Hawaii. .
That is to say, any person who is I8years of age or
older, or a 44h/school graduate of.any age, can enter
a community college.

:11

Degree:

Associate in Science Degree 60 credits
(roughly equivalent to
two academic years of
_classes, including 4
-credits for cooperative
education)

0

Ctrtificate Rp Achievement 42 credits
(for a particular technology) (= 1 r/2:years)

_ 1

Associate in Arts Degree 60 credits.
(A.A.)

Certificate of Achievement 30 credits
(for Liberal Arts)

3-

Minimum credits* rdquired

4

* .

One credit (hour) is normally ,equtvalent to one hour or lecture per week or
three hours of practical per week. 4

\

.

4
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D. Organizatibn Chart for Administration

:4

The following organization set -up is used :v

Provost

Dean pf Instruction

Asst. Dean
Division I

AsFt. Dean 'Asst. Dean
Division III

,Dean,of Students-,

r
Dep.

Chaiiman

Instructors

Dept;

Chairm7n

Instructors

Dept.
Chairman'

-Instructors

Director of :

Business Affairs

Dept.
Chairman

Instructors 1



--;

E. Teaching Staff

1

Qualifications: Minimum qualifications of an instructor is as
follows:

For Liberal Arts' Prograffis Master's Degree

y,,Vpdational`Programs 7 years experience as
a-skilled jpurneyman in
the/particular trade or
yidustry

(Note: All jouxneyfnen have to pass high school and in some cases, have to .

finish two years of community college courses; a university degree
is not necessary, but if the journeyman has it,,he will start in a
slightly higher Salary range.)

Pay: An instiuctor_ can make from $10,812 to $23,938 a year
(compared to a University Profsgor who canmake $21,468
to $33,28 a year). If a journeyman instructor has a
degree, he can make nearly the maximum range of salary
(i.e. $23,938 a year). .

F. fidget and Funding

5

Honolulu Community College, just as. the other comm nity colleges

1
, 1 .

in Hawaii, is entirely funded by the State Government. he budget
i .

pllotment comes from the University. of Hawaii; Community College- -
r

\ ..

System. For example, the budget allotted for fhe
N,

year 1977-78 Was

'1.6 Regional Colleges in Burma.

A. Background

The community or regional college concept has started
1

in Burma

only about. aqo years ago. I y, 1977, seventeen regional colleges

were opened in 12 states of Burma. The basic idea was to train and

produce middle level technicians who are compelent enough to help

increase production of goods or services needed in'the Burmese

economy. Tge need for.this came out ri:1 n result of the exiiltinh

0



'education system which keeps on producing too many university

, graduates who cannot find jobs and who do not have any specific

skill or, trade-to produce'goodsor offer services.

1

. i

B. Purpose .

lt .

These regional colleges in Burma, therefOre are designed%to: .

6

1. Produce middle-level technicians.

2. ;Crain students theozetically, and practically so that
they will fit into industries, public private

a cooperatives, etc.' To fit into the latter is
particularly important) because'in this way, the.
graduates do not have: to rely sole131,15n the govern-.
ment for their iobs, ithus partially solving the
unemployment prOlem.

3. Engage dludentS in.- production while studying in,
their various.technologies..'

.

_

C. Entrance and Graduation Requirementi
tl

The entrance requirement. for a student to h regional college.

is that he (or she) must pass elm Matricidation (high' school)

ExamihatiOn which was centrally.ndmin is ered-throughout the.

country. In fact, all the matriculated situ/dentsmuse go to a_ .

regional college forlwo years beorethekudent can sit for an
.

aib

entrance examination held by the University or Institute where'

1
. ..

the student wishes to enter.

After two years at the Regionai College, fie .student can
i

. .

. 1

receive,a,diploma'in a particular technology. The student then

.can go tlo..the university if he passes the /entrance exT if the
r

student fails, then he goes back to the R...1giona1 College for a
1 0

year 'o on-the-jo b training. After completion of this' training,
. .

a certificate of proficiency will he awarded.

tit



D. Enrollment and ProgramsOffered

The present total enroliment at the 17 regional, college's'

. throughout the country is about 12,000 students. Altogever, 23 . .

.4,
. . -

'--,
: , l

technologies (or programs) are offered throughout the 17 regional

colleges, although, of cOUrse, all the technologies cannot be
,

offered at any ofie-regiongl,college. The 23 "technologies heing ,. r', 4

Offered are:

I. Textile Technology
_ 2. Chemical Techn101ogy _ _ . ...

3. Mining and PetFoleum Prodyction_Technology
74. Metal Working Technology,

. .

5. Wood Working Technology ,
. .

6. Machinery Repai.'i and Maintenance TeChnology
t-

Technology7. Electrical Repair and Maintenance Technology
.

8. Building Construction and=Maintenance Technology
9. Industrial Arts and Crafts Technology

-

10. Agriculture Technology, ( '
i

11. AgritOtural Products'TeChnology- , (
12. AquaCultUre%and Marine'Products'Iechnology
13. Animal Husbandry and'Prochidts Technology
14. Forest Products technology
15. Rubber.TeChnology
16. Food Tethnology. .

17.-.011_andiFats Technology
. 18. Accounting ,

19. Secretarial Science
20. Mass Communications Technology
21. MOvie Making Technology
22. Printing and Publication' Technology.
23. Home Economics



II..., DEVELOPING A NEW PROGRAM IN A' COMMUNITY COLLEGE IN-THE UNITED STATES

2.1'.How a New Program Starts

-.),A new program may be started in either of th& following two ways:

1. Internally

2. Externally

- The new program being propoSe4 by a facult
member, or by. a-Department Chalrman.

The new program being proposed by\the
industry, people (labor Unions or management),

or-by:the community.
-..

,=-Etther-way7-t-te-Important-.criterion is that= must be a real needt-r-t ere.
. -

fdr the program, without which,.the program cannot be successful.- '

2.2 Guidelines and Procedures for Developing A New Program

Regardless of the way a program got started, the., flowing-steps are

_basically involved in developing a new program: ,/

/

Step 1

The first step is to form an Advisbry Committee on Programs_apd
-6urricula. The Committee would generally consist of the following
members: -- ,
.., i

1. Dean of Instruction-Or Assistant Dean-of'Instruction as
chhirman of the:committee. -%

2. Faculty member or. Department Chairman in the proposed'
discipline as the secretary.

3. Two me3bers from the industry (one from management, and
.onefrom labor union).

4. Two more members from, the industry, (li a dikferent
company' from the, first one).

5. One member from the community, or small pfivate enter-
.

prise or business.

6. Mathematic? Department Chairman

7. Science Department Chairman

%S. English-Department Chairman

-14



Ste 2
//

The committee meets to.consider in broad terms objectives, needs,
curriculum, staffing, equijiment,.predit hours, etc., concerning the
new program and makes a 'general decision concerning these areas.

Step 3

.

The committee then assigns the experienced faculty member to
dev,lop the curriculum in detail and write it up. The faculty member
cho en is usually an educator-trainer who has experience in developing
and writing up curriculums, courses', units of ins6ruction,, etc. He,
will, in developing the curriculum, work closely kith an expert (or
two or more as the need arises) from the industry who is experienced
and knows the-specific taskS' and jobs invollied in that particular
trade for which the program was to be developed: ..,

.
- ; ...

.

,-- / In developing the curriculum, the following is .a general procedure
. .

..-- to follow: .

, -)--,

%'". . i Do job and task analyses of the particUlar trade-involved.
(Explained latdr inChapter 3, sec. 3:2)
' 4

-,,
ii Consider the degree of importance of each task and.s-elect,

the'jobs to be inclpded in the program. .

_._.

.., .r, ...-.. V

iii -Write the units of instruction. (See sec. 3.2)

Step 4

iv Group units of instruction into courses; decide on theory,
and laboratory hourp.

v Write course outlines. (See Chapter IV, Section 4.4 for

luiiher information.)

A draft of a proposal for the new program is-then-written up and
it is put up for comments and consideration by the Advisory Committee
members at the next meeting.

In writing the proposal, the following guidelines and format are
used:-

GUIDELINES FOR.CERTIFICATE AND DEGREE PROPOSALS

1- I. -Backgrdund - a short statement on how the program first.
gets started. -

. II. _Introduction
' A. Name of College'

N 11

B. Name of'program, gate of propOsIll implementation

C. Brief summary of proposal



.

t

III. Objectives and Need for Program 1

A:. Objectives - occupation-for which the program will
prolilde .training; specific skills to he

-tauvht.
4 1'

10

,

B: Netd.- manpower projections, special study, cr other
authorative data indicating need fcr trained,

.

persons in this. field.

C. Target Group -'anticipited- enrollment:, Is there
student demand, for training? 14111 'any

"special groups he served (retarded, handicap-
ped; etc.) other thanthe- majors and noh-
majors?

IV. Description of the Program ,

=x. - / _ ,

A. CUrriculum - Requited and retomMended'eouyses: - . .

x
Specify total rnimber of credit hours required

s

to earn certificate or degree.
,

B. Course Content - Provide brief course description-for
each required course,- indicating-the specific
skills which are.tdb

,,,/

,-etaught.
-

C. Methods of-Instruction - Specify lecture, "discus§ion-,
practical demonstration, -field-trips, etc.

D. Examinatiore - Specify performance, written, oral.

V. Heasureg of Piogram Effectiveness .

1. Anticipated average time for program completion,
number of students to complete program annually.

2. Percentage goals for placement.of graduates and
for graduates passing any required professiodal
examinations. .

3. Methods of faculty evaluation.

"VI. Resource Requirements'
1. Courses listed in III above which are not currently

offered by the college. ',

2. AdditiOnal.Staff required. Are funds available?
Qualifications required. Are qualified people
available? .If no additional staff are.required,
indicate; qualification's and utilization of existing

4

3. Additionak4aciiities or equimpnt4eguired. Is

feinding-qallable? If none required,' hew will existing
equipment be utilized?

16
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4.
Faculty

work assignment _guidelines: anticipated
minimum and average, class size, student/faculty'

ratios, an weekly , instructional 'Contact hours.

Step "5

; -

11

After,making thetsuggested corrections or additions, a final draft
of the proposal iq'writteh and the apftoval of the Advisory Committee'

is obtained/ 4. V

.*
Step 6

I - ,

, -
;

.

. The proposal for the,newAechnology is then sent to the, .Provost of
the cothmiality Colege., With his approval, it is foarded to the
Chancellor of the Community Colleges,and then', if necebsary, to the
Doa'd of Regents; as shown in tie chart below. 'II, .

i

a.

'Advisory'

Committee
'on Programs
& Curricula

PROGRAM APPROVAL STEPS

:oar. ofTeTe
4,:---
".'L',

. .

:

1 :
' Cnancellbt of Community Colleges

Provot-Of_Cothmunity College
. -,-....-- . .

. :

.

Dean /Asst. Dean of Instruction- .

.

.

Department Chairman/Faculty

i I

17
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.

po
. 2.3 Illustration of a Now Pramr Prosal ('

------. .
. ,

(
.

In order to grasp the details of the liquqs of developing a new
., .

. . ,

curriculum or program it will be helpful to take a close look at a typical

example of a new program proposal in a community college in thelinited
. 4

States. For this purpose, a proposal for the "Certificate of Achievement".,

program for Marine Pipe Fitter at Pearl Harbor Naval Shipyard is given in
o

the Appendix A-1.
)

jt
. \.....,.. o'

...e.

,,' 4',..,..

...14

4%

7,;:**c .. va`/ 4.e, ,..a, rit, ,..,,,.i ,-

`4
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III. ,DEVELOPING A NKW CURRICULUM OR TECHNOLOGY FOR
.REGIONAL COLLEGES IN BURMA

3.1 Comparison of Regional. Colleges and Community Colleges

. Akjbrief background and purpose of establishilg regional colleges in

Burma was already given.in section 1.4 of Chapter I. Perhaps it can be

seen that regional

the United States,

A,
colleges ift Burma,ate

but in reality, there

Some of them are painted out below:

4
similar; to community colleges in

.

are some significant difference.

1. The community colleges use "credit hour" and "s mester" system;
while the regional colleges employ a system whe e the students
are required to take, for a certain ,technology, a fixed set of
courses in the first year and another fixed set of courses for

.. .
.

the' second year.
' i 0 .

2. After two years of community college, students can earn their
A.S. degrees tend can renter the University to work for their.

Bachelor's degrees. On the other hand, after two years of,
regional college, students can'get a Diploma but they must still
take an entrance examination held by the University_ancLpass'it
in order to be accepted by he University. ,this lz,not a0easy
task-since the University, in general, will accepconly a small

....,.... _percentage (not more than 207, _maybe) of the giaduates, of the
regional 'colleges.

. °

,t

, 4
, .

3. Cooperative Education training is not compulsory//for all students
in the community colleges. Furthermore; it is only,part of the'
second half of the iecond year program. (4 credit hours only.
are specified-for Co-op out of ]5 credit hours for the semester

.o
which lasts about 4 months.)

,
.

On the other'hand, in the regional collages, all the students who
have finished the second year and who are not accepted by the
University must take, in their third year at regional college, an
'bn-the-job" training for a full academic year by working at:

V factories or wqrkshop's or in pilot plants at the Regional College.
,

3.2 Guidelines and Procedures for Curriculum Development

Having-known the current practices the Burmese Regional Colleges,

it will be epsier to adapt the guideline, and p.t lures stated in Chapter _II

for the Community colleges, to the Regional Colleges. The following guia-

lines .find procedures are recommended for developing anew rurricurUm or

technology in Burmese Regional Colleges.

19



Step 1 .

.

C

'Form a turriculum or Syllabus Advisory Committee. The committee

should be cqmposed 'of the following members: ,:,

'

1. 2 r epresentatives of the regional college (1 admiais-

trator-and 1 faculty member),
4 3

2. 4-members from industry (2 from supervisory level and

2 from foremeniteehnician.ranks; preferably 2--eaell-ft-ft

2 different factories).

3. -1 member from Apngoon Institute of Technology (University).

4. 1 member from the eovernmEnt Technical Institute._
V

5. 1 member from ,a Technical High School.

h

The committee in_their first two meetings consider and decide in

general terms on the objectives, needs; curriculum and courses,
staffing, equipments, costs and financing, etc.

4

. Step 3 '

/
i

/..- _-
.

.... ,

,, .

,The committee assigns the,*perienced faculty member the resPont,t..

sibility to develop the curriculum in detail and write it up:The.
lt . faculty member chosen shouldThave had years bfexperience in teaching

.
i

c
related courses and developing new programs. He'will, in,,develOping

.the curriculum for this case, work closely with experts from the
induetry'(maybe the same ones from industry' who are in,the Curriculum
Advisory Committee) who are familiar with the spetific tasks and jobs ,

involved in that particular trade for whic4 the tecinuildgy was being

' developed.
i

., .

_

In developing the Curriculum* the following procedure may ja

,followed:

ri
1. Do job analysis and task analysis of the particular

trade involved. . .
.

, .

Job analysis is defined as a detailed listipg of duties,
operations and skills necessary to perform a clearly
definea, specific job, organized into 14ical sequence
1411-e1 may be usckl for teaching, employment or classifi-.

cation PUrposes.

, , 1C. V. Good, Dictionary of Education (New' York, McGraw-Hill, 1973),
p. 30.

\, 20



Task analysis involves breaking down'the components

of the tasks to be gerfermedand stating the.skills
required in order to do those tasks. Task analysis
is more precisely defined as the reduction of the
components of a task to its. basic behavioral elements,
usually fqr purposes of determining the best methods
of training, but alsoto understand better the
learning process.2 .

2. Write units of instruction.

15

To do this, the curriculum planner together with the
industry expert(s) first decide which of the jobs
listed aboveare important, select the important ones
and relist than as headings of units of instruction:
Under each heading, the related, subject matter tp be ;.

taught is listed irk. order fOr the students to learn

the skills neededto do dm job.'

3. Group units of -instruction into courses; decide, on

theory and, laboratory hours. /
y ./

Ilerhapsitwo or three er more units ofl.nstruction which
are cloely related may.fie grouped into one course, etc.

. . .

4. Write course outlines.

(
A course outline is-a formaIanesy4emat c, presentation
of what the course:is about and what the/students-aref

going to learn in it. (See also Chapter 4, see. 4.4)

The following page shows one type of format tfiat could be used
writing up a course outline /:,

Step 4 . .

. .
.

. ..
/.

A. draft of the proposal for the new technoi7ogy;is written up and
it is put up in the next meeting of the CurricuIum,Advisory Committee,
for comments and suggestions., 1/

.

/ 4:, ,

In writing.up the proposal, follow the format and 'guidelines given

in section 2.2,-step 4.

Step 5

After making the suggested corrections and modifications, a final
draft of the proposal is written and the approval, of the Advisory
Commifte is obtained.

2Tbid., p. 31.

/.

2 1

0

e!*' '
1.4
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.COURSE TITLE:

COURSE NUMBER:

'HOURS PER WEEK:

MAJOR:

YEAR:.

DEPARTMENT:

r.

NAME OF-REGIONAL COLLEGE
NAME OF SPATE /DIVISION

Course Outline

(Lecture) (Tutorial) (Lab-.

A. COURSE DESCRIPTION: (See the example which f-Alows

B. COURSE OBJECTIVES: (See Section 3.3)
1. general

2. Specificr. 1

----.

C. .COURSE CONTENT (SYLLABUS: (See Section 3.3)
,

..., .
v

D. TEXT'AND.REFERENCES: I .
.

1. .-TeXt(s): .

.

----- ..__ ---'Author; Title% Publisher; Place; Year

4,0

o

in SectionSecAon 3.3)

2. Reference(s).:
3

Author; Title; Publisher;Place; Year

E. EQUIPMENT AND MATERIALS:
1. Classroom:

2. Laboratory:

,F." METHODS OF INSTRUCTION:
Lecture; Discussion; Laboratory Demonstration and Practice; Field' Trips, etc.

. G. METHODS OF EVALUATION:
Specify whether written exam; skill test, oral exam
State weightage of each test
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Step 6

The proposal. for the new technology is thtn sent up to the
Principal of the regional college, and then up the ladder to the
higher authorities concerned for finalization of the 'approval.
This, is explained inrdetails in Section 3.5

3.3 Illustration of Peeloping Curriculum for a New Technology.

Suppose it is requ d to develop adCurriculum fon a new technology

. to be dffelred in a reganal college. Let us-1-eheesb, as 'a typical illustra:-

tion, a new technology whi2h-is not yet offered in the present regional/

collegea" in Burma, and which is vocational-technical in nature. One such

7`

edhnOlogy is the "Refrigeration andAir Conditioning Technology ". The

first thing to do is to "recruit the teaching staff. At least

ieefUrer with industry and/or teaching experience who can teach courses in

't 46

refrigeration anci...air conditioning a dwho can demonbtrate in the labOratory

.

as well should be hired$ before procce ing any further.

/ Now, according, to the guidelines outlined above, the steps to_ be
, _,-

taken are:

Step 11

Form dRefrigeration and Air C ditioning Curriculum Advisory
Committee. The following a members ould beincluded:

1. Principal of the regional college, .... as president

2. 'Head of Department,or Asst.-Lecturer, Refrigeration
and Air Conditioning Department, .... a .secretary

3. Engineer/Napager*, People's Electro-fieChanical Services,
(PINS),'. f. as member

ti

4. Foreman/Senior Technician, ITMS, as:mcmbpf

5. Assistant Lecturer/Lecturer, Rangoon InstitUte of.
Technology, Mechanigal Engineeripg Department, .... as
_member

6. Head, Dopartment of lectrical.Maintenance and Repair
Tean logy, .... as membet:

t.

2 s



7. Head, Department of Metal Working Tetbnology, .... as

member

8. LeCturei, Electrical:Power Department, Government
Technical Inp,tidtute, Insein, .... as member

9. Lecturei, Government Technical Institute, Natmauk,
..:: as 'member

10. 'Engineer/Manager, froul Heavy Industry, Refrigerator
and Air Conditioner Division, Kaba.Aye, Rangoon,
.... as member . ,

.18

11. Manager, Trade Corpoiation (13), Rangoon, .... as member

Ste) 2 P

The first thing to do after forming the Currid'ulum Advisory
Committee is for thp members td sit down together and consider, discuss,
and decide in-general-terms on the objectives, needs, curriculum and
courses, staffing, equippents, ccsti and financing, etc,., concerning
this new technology. It may take morn than one meeting to do this.

Step 3
.

T4. committee assigns the faculty member from the Refrigeration and -

Air Cdhdibionin Department to do the details, i.e., he is given. the
responsibility to .develop the curricuivm in detail and write it.up.for
proposal. He can call on any memberof the Advisory Committee for
.their experiise, or he can approach other experts in thi6 field in the

rnaustry who are not members of the, committee. For the job and task
lyses, he can ask for the advice ofpeople from PENS; for example.

The following sub-stepsare carried oUi`indeveloping the curricu-
lum, as outlined in section 3.2. -

Sub-Step 1: Do job and task analSiseA of the Refrigeration and Air
'Conditioning Technician.. The final results may be as
given ,below:

-Definition: The air conditioning and refrigeration mechanic .
installs, maintains and repairs equipment and accessory nits used

for conditioning air and cooling water on customers' pry ises.4

According to the above definitiona refrigeration an
4 /

conditioning service technician should have the. knowledge-of tie 1411

/ \

\

W. E.Hopke, The Encyclopedih of Careers and Vocational Guidance (1 ?75),

II, p. 570.
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Refrigeration

11. How a refrigeration system works and the principles involved.

2. Components of the refrigeration system: compressor, condenser,

evae6rator, etc.

.3. Control systems of the refrigeration unit. 1

4. Installation of refrigeration systems.

5. Maintenance of refrigeration systems.

, 6." Relapir and servicing of refrigeration syS.tems.

19

7. Woublershooting of refrigerdtion systems.

Air Condltioniu

1. How an air conditioning 'system workg and the principles involved.

2. Psycbrometry and properties of air; human comfort.

r

3. Air conditioning equipment; comfort unit coolers, chilled water
coolers, 01ehvmid:fier, .tr distribution equipment, etc.

4. Air conditioning,control systems.
'4

5. Installation of air conditioning systems.

6. Maintenance of air conditioning systems.

I

7.j -Repair and servicing of air conditioners.

8. Trouble-shooting of air conditioning systems.

Electricals

1. Rewinding and repairs of compressor motors, fan motors,etC.--

2. Electrical repairs in efrigeration control systems.
4

3. Electrical repairs in air conditioning control
.

General

(a) Welding
1. Gas:weiding'and arc, welding techniques,
2. Brazing and silver soldering
3. 0 :;y- acetylene cutting

2 5

systems.



A.

i 20:
.1.'

1, 1

i '
1

(b) Duct Fabrication i

1. Geometrical drawing . . '

2.- Fabrication of air conditioning ductworks

3. Fabrication of basic fittings and, transitions

(c) Managemqnt
1. 141eMents of small bdsiness management

'2. Budgeting and accounting.

3. Quality control ,

4. Auditing

Sub-Step 2: Write units of instruction. The results might be

as follows:

Refrigeration and AinCenditiOning Technology,
. , Units of Instruttion-

I. The Industry
1. Applications of Refrigeration and Air Condittning
2. Refrigeration- and Air Conditioning Industries in Burma

3. Employment opperinalties and projections

'II.. Servicing ci Refrigeration Systems '`---

1. Basic refrigeration ,cycles
,

2.. Vapour compression refrigeration system
>.

3. Refrigerants /
/

4. ,Refrigeration equipment

III. Refrigeration Repair Tools and Theii Usage
1. Tube flaring and bending tools

,

2. Servicemandold and compound gage
3. Leakage testing; refrigerant charging ,

i\ .4. Refrigeration. system; installation.wbrk

5. Repair of refrigeration system' components

IV. Refrigeration System Controls and Electrical Circuits
1. Control dekdces
2. ,Automatic - expansion' valves

3. Thermostats; solenoid valves; EP and LP *cut-outs

4. Electrinal,circuits of control Nptem.

V":;--Eiectrical Repairs .

.1., Compressor motor types and disassembly

2. Rewinding of motors

3. Trouble-shooting of refriggration electrical circuits

4. Rep:iir of relays, therilostat$, solenoid. coils, etc.'

VI. Basic /;1- Conditioning Principles

1. Principle of air- conditioning syseeMs

2. Psychometry and properties of al'r

3. Human comfort and effective temperature

26
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VII. Air,Conditioning Equipments
1. ComfArt unit copiers; residential sys'tems

water.!;Oystems

3. Dehgmidifiers
4. Atr.,distribution equipment

VIII. 'Electrical Repairs of Air Conditioning Systems
1.' Fhn motor types and,disassembly

- 2. 'Thermustats and humidistats
3. Electrical dirucits of control devices

% 4. Relays; overloads and line starters
5. TroubleZsh4oting and repairs of air'condftioners

IX.' Welding'
1. Basic oxy-acetylene welding
2. Safety
3. -Arc welding of. ferrous metals
4: Biazing and silver soldering of ferrous and non-ferrous metals

A.

X. Duct Fabrication .

1. Fabricating air conditioning and ventilatiOn ductworks
2. Geometrical drawing
3. FabriCation of basic fittings such as elbows, branches, etc.
4. Pattern development for various types of transitions

XI. Elements of Bu r:Vets Nanagement-,.

I. Starting business enterprise
2. Smooth running pf the enterprise - 6
3.' Budgeting.; accounting
4. Labor and persqnnel management

-04ality control
6. Selling the products
7.. Evaluatiqn and-auditing
8. Expansion of business
9. Model buOness enterprise

.,

21.

I

/ X
/

I\

T\V 1
I

Sub-Step 3: Combine units of instruction into co rses,;,at the same
time, dividing each course into theqry and 1 oratory
hougs appropriately. The results atained ma bers
-fpllows:

.

1

4
\ /

Units of Instruction I, II, and III are Combined into RAC 201

RAC 201 THEORY AND SERVICING OF REFRIGERATION SYSTEMS (2 hOurs theory,
tr-

6 hburS lab) 'i

,

1. Introduction; refrigeration and air conditioning industries in
Burma; employment opportunities .-----.

------- _ .

2. Fundamental principles of refrigeratiOn and,basic cycles

3. Vapor-compression refrigeration system

. 7
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4. Refrigeration equipMents

5. Repair-tools and their usage'

6. Hand tools: tube bending laring tools

'4., .c. IN
7. Servicing instruments1 t pound ga ge;

Tacuum pumps .

A
. Leakage testing

9. Refrigerant charging

10 Repair of refrigeration system components:
condensers, evaporators, etc.

11. Installation
-systlm,

[

Units of Instructibn III and Iv;nre combinedjnto RAC 2

RAC 202 REFRIGERATION SYSTEXCONTRLS AND ELECTRICAL CIRCUITS

rvice manitords,-r.\

compressors,

. -

work: 'plumbing and electrical wiring, checking

, .

202
:2

t

,(2 hours theory,

1 '::

6
-bous.

lab)
- .

1. Control devices, manual and automatic

1

2. Automatic expansion valves

3. Thermostats, solenoid valves, low-pressure and high-pressure
cut-outs

4. Electrical circdi,ts of the control system

5, Compressor motor typeS and disassembly.

Rewinding and repairs of motors6).

7. TrOuble-shooting Of refrigeration electrical circuits

8. Repair of relays, thermostats, HP and LP cut-outs, etc.

Units of Injtruction VI, VII and VIII are combined into RAC _203

RAC 203 THEORY AND ,SERVICING OF AIR CONDITIONING SYSTEMS

1. Basic air conditioning systtms

2. Psychi-ometry and properties of

3. lluma.i comfort and effective temperature

Ay

28

(2 hours theory,

3 hours lab) .



4. Air conditioning 'equipment

5. System contr ?1 devices

. 6: Air distribution syefels.

o

E ectrical circuits and repair of control, devices of air

_ conditionin systems

g. tlectiical repairs of fan motors, damper motors? humidistats,
,thermdstats, relays; overloads, line starters, etc.

':-., -,---
',:-":"..s.-- f,.:S , e

.,,, .. r . , \,..

'23

, 4.

9. Troub1e-sooting and,repair of air Conditioning systems

10. Maintenance of air conditioning equipment

11. Installation of alv conditioning equipment and checking them
-- ,

-

'
Unit of In uclidh-IX-gives -RAC 204

pAc 204 WELDING (1 hour theory, 2 hours lab)

1. Basic oxy-acetylene welding

Safe operation of welding equipments

3. Arc Welding of ferious metals

4. Brazing and silver soldering

5. Oxy-acetyletie cutting

Unit ofjnstructionX gives RAC 205-

.

RAC 205. DUCT FABRICATION- (1. hour theory, 2 Hours lab)

Geometrical drawing

2. Fabrication of air conditioning and ventilation ductworks

--

3. Fabrication of basic fittings such as elboWs, branches, etc..

4. Pattern-developments for various types of transitions
-\3

BUS 201 ELEM

Unit of Instrtktion XI gives BUS 201

wrs OF BUSINESS MANAGEMENT (2 hours theory, 1 hour t coria) )

1. nitial considerations 'for starting a,business ent_rprise

4
implementation of the entorpris'e

2.9



.13. Smooth running of the enterprise

4. Budgeting, accounting

5. Labor and personnel-managemet.

6: Quality Control

Selling the products

8. EvaluatiOn,and auditing

9. Progress and expansion of business

a.

10. Illustration of a model 12usiness enterprise

y

S

Sub-step 4: Write course outlines, following the format' and
guidelines given earlier. The result may be
as follows, sample course outline for RAC 201:

HLAING COMMON/TY COLLEGE

RANGOON DIVISION
a

- Course Outline

Course title: Theory and Servicing of Refrigeration Systems

Course Number: RAC 201

Hours per week: - 2

1

Major:,

*(1/'

Year:

0 6
.. Lecture-- Tutorial Lab

Refrigeration and Air Conditioning Technology

2nd

Department: Refrigeration and Air Conditioning

A. 'Course Descriptibp - Fundamental principles of refrigeration. Common
refrigerants used. Refrigeration equipment. Practical usage of
basic hand tools, .special tools and instruments for servicing of
refrigeration systems. Trouble-shooting and mechanical repairs
of refrigeration systems.

B. Course Objectives

1: Genera]. - At the end of the course, the student will4be able to
understand, diagnose and do mechanical repairs of refrigeration
equipment.



a
2.. Specific - At the end of the course, the student will be able

to:

a) Explain various types of refrigeration systems

25

b) Explain types of equipment used in a refrigeration
system

c) Talk on commonly used refrigerants, and explain
the advantages and disadvantages of one refrigerant
over' another

d) (Demonstrate his knowledge of diffvent mthods
. of refrigerant charging

e) Explain how to detect refrigerant:leakage

. 1) Do fault-tracing on a refrigeratiOn system which
is not working

:Do mechaniCal repairs of components of a refrigeration
system

'C. Course Content' 0

i

,
. 1

1. Introduction - Commercial and industrial appli ation of air u
conditioning and-refrigeration; refrigeration and
air conditioning industries in Burma;..employment
opportunities , 1

1

2. -Fundamental principles and basic cycles.- Basic principles
.

of refrigeration; brief descriptions of various
-1 , 'types of refrigeration cycles; "vapour-cOmpressionI refrigeration cycle; air cycle refrigeration; steam-
! ' jet refrigeration; absorption refrigeration

1
,

3. Vapour-compression refrigeration system - Detailed study of____-__\ _ _ _ __

- I

vapour-compression refrigeration; domestic refrigeration.
system; introduction fo commercial refrigeration systems

.4-
4. Refrigeration equipment - Types-and construction of compressors,

i'-- condensers, receivers, evaporators, expansion valves,

i

solenoid valves, defrost systems safety/devices
--1

i
5. Refrigerantry.- Study of common refrigerants used, .properties

, ,

'and performances of Fredb-12. Freon-22, Ammonia, '

CO
2'

etc. compared
1,

6. Use and handling of repair tools - Tube flaring tool and
. ,

[
.

pt'optr wqy to use it. Binding of pipes, and use
/ of pipe wrench in plumbing work.

31'
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7. Spetial refrigeration servicing ools & instruments - Use
operation. and handling of service manifolds, compound
pressuie gauge, vacuum pump, etc.

8. Leakage testing - How to observe refrigerant leakage in a
refrigeration system, testing with propane leak
detector.

9. Refrigerant charging - Proper methods of charging a refrig-
eration.sysutm, low-Side charging, high-side.
charging, determination ofthe weight of,refrigerant
charged.

10. Repair of refrigeration system components - Testing, fault-
.

tracing and repairing IT-bompressors,; repair of
condensers, repair of evaporators, repair and adjusting'
of expansion-valveWthermostats.

41 A
11. Installation of refriApratioW§Ystems, plumbing and piping

work, electridel wiring, testing and inspection of the
system.

D.. Text and References

/

1. Text

a) Trane: "Trane Reci ocating Ref eration-Manual,".
Traie,

b) Kamm: "Refrigeration a d fir Conditioning Manual,
15.-rodhead-Garrett

References

Dwiggins: "Automotive Air, Con
Garrett -

3. Handouts

tuning,'.' Brodhead-

e

Mork Manual prepared by the instructor'

E. Equipments and Materials

Classroom - Blackboard, chalk, duster, examples of refrigeration
servicing instruments and tools, for demonstration in. .
classroom.

2. Laboratory - For equipment in the laboratory, see "Resource
Requirements' in sec. 3.4 which follows.

3 2 -
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F. Methods

1.

2.

3.

Methods of Evaluation

1.

2.

.27

of Instiuction

I
0

Lecture and discussion in classroom

Practital demonstration in laboratory

Actual operation and handling of instruments, taols, equipments
\and machines by individual studentS or in small groups

OPIF

Theory (35%) r Written, examinations (half-yearly and final)

test, oralPractical (65%) - Practical skill or performance
exam' (viva vote)

. Similarly, course outlines"can be written for RAC 202 RAC 203,
RAC 204 and RAC 205

Step 4

Write up a draft of the proposal for the' Refrigeration and 4ir
Conditioning Technology;. The draft is put up for disCussion at the
meeting of the Refrigeration and Air Conditioning Curriculum Advisory
Committee.

Step 5 0

Aftet making the
draft of the proposal
Committee is obtained.
in the next section 5.

3.4 Writing Up a Proposal

ing

suggested ;corrections and modificAions, a final
is' written and the approval of:t4e AdVisory
The final draft of the proposWis illustrated

4.

--
.

or t he I ew Technology

,

proposal for the
r
Refrigeration and Air Condition-

.

The final draft-f51);_

"ti

Technology is given {below:

I. Background

In Burma,.there is as yet no institution, either Oivernment

or private,yh4h produces formally trained service technicianse ,

in the field oeRefrigeration and Air Conditioning. Yet, there

are many huusebrefrigerators and room air conditioners through-

the country, a9,ii th,.!re are quite a few industries such as

1

33
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e -

. textile Nil's., paper factories and cigaretts factories, wtOch

,,

use
,

,:-* .kt ..

air conditioning and refrigeration equipment for environmental

1

/. -

,

control of their products, machines and equipment. Moreover, the
Ar..-, ,,.aw .1:

t

:.- ,
.

governmen enterprYte such as the P.E.M.S. (Peoples' Electro-

4
Mechanical Servic4s) Undertakes the repair of refrigerators and

air conditioners. 'Therefore, the need for,refrigerati and air %.

condit:toding service technicians_ arises. As a. trial, thp efriger--

ation and Air Conditioning Technology is proposed to be offered at .

Hieing Community College in Rangoon, which, being'the capital city,
A

.--t

-

has more people and faCtories and therefore more demands for the

technicians.

II. Introduction
0

Based .on the background information provided, Hlaing Regional

;;,_

College,in Rangoon DiVision plans Ito iditiate a Certificate of

Proficiency program in Refrigeration add Air Conditioning Techno -.
.:.--

_

--..: .

,

, --, ,..., -7;,,,,'

logy in the First Term of 1979 td-meet the future needs'of

Refrigeration and Air Conditioning Technicians -in the country.

The anticipated result of implementation of-his program

would be 25 trained Refrigeration and Air Conditioning Service

technicians within two years of starting the program. Assuming

10%-of-these entered the- Rangoon- Institute of-Technology or the

diversity, 90% of them would .undergo one more year of on- the -;job

training inthe industries to further practice and develop their

skills. The proposal and training will be evaluated fA the long

term needs and for developing the atone or similar progratii's at

other Regiannl Colleges throughout the -country in future.



III. Objectives and
-
Need for Program .

A. Objectives - The Objec'tive 'of this program is 'to provide

29

. , .

% necessary instruction and required ou-the-job' training

1

to produce Refrigeration and Air Conditioning S rvice

Technicians who Will have the skill to do mechanical

as well as electrical repairs and maintenance and

installation of refrigeraton and air conditioning

equipments. These technicians,- will
i

be trained to :serve

.

1

,- the refrigeration-and,air Conditioning maintenance

4
41,4o

. -

needs,of the4overnment enterprises naval and'state

r-,
I ships, or to establish their,own Refrigeration and Air

Service and Repair Cooperatives, or to establish their
--....

,

, own individua! repair and,service shops, or to serve ab

- .

- an assistant to the engineer in installation of central.

air conditioning systems iniomes or industries.

B. Need - As stated in the background. of this proposal, the need
. . ,

for trained refrigeration and air conditioning service

technicians can ;be justified" by the fact that there

are many industries which use refrigeration And air con-

,ditioning equipment, and that.thergre moreh,rivately

owned room, office,-and residential,air conditioners, 1

domestic refrigerators and,freezers.- There is no

statistical data available, and no manpower surveys and

projections in'this field at present. But, an estima-

O

tion can be given from experience combined with

<

consultation with the knowledgeable persons WhO are

involved-in this field.

35



4 3

'The following are the industrieswhich use.

, refrigeration and air conditioning equipment extensively:

1. People's Pearl and Fishery'Board, Rangoon O

2. People's Textile Mill, h maing
?. People's Textile Mill Sagaing
4. People's Textile Mill Meiktila
5.' People's Textile Mill, Pleik, Mandalay
6. Paper Mill, Sittang
7. People's Cigarette Factory No. 1, Rangoon
8.. People's Cigarette Factory No: 2, Rangoon
9. Heavy_ T.* Kaba Aye, Rangoon
10. Potence ServicesHospiial, Mingaladon, Rangoon
11. Inya Lake Hotel, Rangoon
12. MingalOon Airport; Rangoon
-13. Dagon Ice and Soft Drinks, Factory, Rangoon
14. DiamoLd Ice and Soft DrinksFactory, Rangoon_
15. People's Ice FactOry, Mandalay

C.

These factpries, hotels and offices will certainly

need refrigeration and air conditioning service

V
technicians. 4

There is also Peoples' Electro-Mechanical Services

which undertakes the repair and servicing of refrigera-

tors .and air conditoners. They are in need of trained

refrigeration and ai conditioning technicians

The Heavy Industry (1) in'Rangoon.assembles and

produces National Air.Conditioncrs and Nati Refrigera!,

----..=tors, so trained refrigeration and air conditoning tech-/'

nigans are needed there too.

In addition, there are thousands of room air

conditioners, domestic refrigerators and food freezers

which will need the services of refrigeration and air

conditioning teChEicians.

Target cxpup - Since thisiis a new fieldiaa0 the fact that a
,

--course of thiS type has never been offered 14 any of

36
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technical high schools or Government technical institutes

throughout the country, it can certainly be predicted

that there will be a Significant number of,students who

will be willing. to study thts technology. It is

estimated that about 200..students may apply for this

technology. It may be cos le that dome students who

are taking the Electrical Repair and Maintenance Tech-1

nology can transfer, if they wish, to take Refrigeration

and Air Conditioning Technology.

IV. Description of thePxogmA

A. Curriculum - The complete curriculuT for the Refrigeration and

Air Conditioning Technology requires two yearsiof
177-

taking courses at the Community College,,and a full

year of on-the-job training in the third year,

To earn a Certificate of Proficiency in the Refiig-
,A

eration and Air anditioning Technology, a student must

complete successfully six courses in the first year,

six more courses.in the second year as shown below, and ,

1
on=tha=job training in the third, year.

To e rn a Diploma in the Refrigeratiori and Air

Condtioning Technology, a student need'to comple success-.

fully the first two years4of courses aat the Regional _./

College.

I

3 7/
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REFRIGERATION AND AIR CONDITIONING TECHNOLOGY

TirstYear

'Common courses for Science Comination with Mathematics

32

3

/
Theory 'Tutorial

(his. /wk.) (hrs./wk.)

Lab
(lirsWwk.)

ENG 101
BUR 101
PH 101
CR-101
PS 101
MATH' 101

English , ,

Burmese'
Physics
Chemistry
Political Stience
MathematiCs

o = 27 hours =otal

,4

2

2

le

3

4

19 /
/

1..,

1

0

0

4

f

-:--

-

0

0

2
ta.

2
t

O 0
-0

4

-Second Year,)

Theory
-/ .(hrs. /wk.)

Tutorial
(hrs./w.)

Lab
(hrs./wk.)

a'

RAC 201 Theory & Servicirig of Refrigeration ---2 0 6

Systems . .

RAC 202 Refrigeration System Controls & 2 0 6

. Electrical Circuits
RAC 203 Theory and Servicing of Air 2 0 3
, Conditioning Systems
RAC 204 Welding 1 0 2

RAC 205 Duct Fabrication 1 0 2
4,BUS 201 -Elements of Business Management 4

Total = 30 hours = 10 1

0

19

Third Year*

Theory Tutorial
(hrs./wk.) (hrs. /wk.)

Lab
(ars. /wk.,)

RAC 206. On-the-Job Training 0 0 44

*/6e third year On-the-Job training is, only for those who do not pass
the entrance examination to ;University or. Institute of their choice,;
and for those who do not wish to go to a UniverbiLy but rather have a
Certificate of Proficiency.

.
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B. Couise Descriptions
1 -

ENG 101 English (4-1-0)'
-. .1

Comprehension: -Independent reading of-- articles selected;
testing of students' ability to

b different

ti

33

Vocabulary:

Morphology:

Structure:

Composition:

compre y metho s.

The study.of some wo Ns and phrases and
their ,usages.

The study.of some words (taken from
'selections prescribed) and their various
forms.

-r*

The study.of patterns of sentences.

Paragraph writing;letter-writing (forma
and informal); technical writing
summarizing; sentence construction with
given words and phrases. \

BUR 101 Burmese (2-1-0)

1,

Study of Burmese phrased.in different forms.
Burmese poems; appreciation of poems.

r.

Writing practice: essays; official writings;
of technical papers into Burmese.

PH 101 Physics* (2-0-2)

Study of

translation

Mechanics and hydrostatics; work and machines;

pressure of liquids.

Heat: Measurement of heat; temperature; expansion of
liquids and:solids;egas-laws; expansion of gises; latent

heat.

Reflection and refraction of light; lens.

Electricity and magnetism: magnets and magnetic fields;

electric current and resistance; electrical power;
electric motor; e vtrical machines used in industry for
production.

CH 101 "Chemistry (4-0-2)

Inorganic chemistry; properties of copper, silver, gold,

zinc, iron, cobalt, nickel. Organic:, chemistry; hydro-

carbon; alcohol; ether. Physical chemistry; salts; gas

productions; salt production.

39
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MATH7JUl Mathematics ' (4 -2 -0)

..- .

k

Numbers; functions;' coordinate geometry; trigonometric
functions; Calculus; diffdTentiatione

34

PS-101 Political Science (3-0-0)

Burma Socialidt Program Party; history of Burma's,
struggle for'ffeedom and independenoe-

RAC 201 Theory and Servicing .of\ efrigeration (2-0-6)

Introducticin Refrigerat n and Air Conditioning
industries; employment cppo tunities. Fundamental''
principles of refrigeration d basic cycles. Vapor-
compression refrigeration sy* tem. Refrigeration
equipments. Refrigerants. Repair tools and their
usage. Hand tools, tube flaring,:and bending, tools..
Use of setvicingAnstrumenti; compound gage;:dervice
mahifolds; -vacuum pumps. Leakage testing. Refrigerant
charging. Troubld-shooting and repair. of refrigeration
system components. Installation of refrigeration -

systems and checking.

RAC 202' RegrigeratIon SYstem,Controls and Electrical Circuits
( -0 -6)

Refrigeration control devices; manual and automatic.
Thermostat. SOlenoid valves: High-pressure and low-.
pressure cut-outs. Electrical circuits and controls.
Compressor motor types. Repair ,and rewinding of .the
motors. Trobule-shooting of electrical systems. Testing .

and repair of thermostat, LP and HP cut-outs, relays,
overloads, solenoids and line starter switches.

A

RAC 203 :Theory and Servicing of Air Conditioning Systems (2 -0 -3)

Basic Aik Condtioning systems. Psychrometry and
properties of air. 'Human comfort and _effective tempera-
ture. Air conditioning equipments. System control
devices. Air distribution systems. Electrical circuits
an'' control devices af air,conditioning systems. Electri-
cal repairs of fan motors, damperimotors, humidistats,
etc. Trouble-Shooting and'repair of air conditioning.
systems. Maintenance of air conditioning equipments.
Installation of air conditioning equipments and.checking
them

. 4
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1,4!.1

4

RAC 204 Welding (1-0-2) ;.

-35

Basic oxy-acetylene welding. Safe operation of welding
equiliments: Arc welding of ferrous metals. Brazing
and silver soldering of ferrous and non-ferrous metals..
Oxy-acetylene cutting. ,,,.

c, ,

RAC 205 ,Duct Fabrication ! (1-0-2)

Geometrical drawing. Fabrication Of air,...conditioningboning
and ventilation ductworks. 'Fabrication-of basic
fittings, such as elbows, branchdsi}dic. Pattern
developments for various typ of transitions,

- -7,
BUS 201 ,elements of Business Management (2-1.-4))

7
...,, .

Initial rmsiderationsor starting,a business enter-
prise.'Actual implemeOation of the,enterprise.
Smooth running of the enterprise: Budgdting; accounting..
LaborAnd personnel management. Quality control; .

selling thdprOduCts. `Evaluation and auditing. Progress ,
And expansion.ef business. Illustration of .a model
liusingss.entetptise. ,

.RAC 206 0n -Lie -Job; Training (0-0-44) ct.

".'Training on- the -job as a paid or unpaid full-time

worker /apprentice in the related industries, or in the
pilot plants set up by the Regional:College, for a full
year.

. Methods of Instruction - The maximum class size for each of

the projected new courses NillbdS30 students. There

will be 3 cr 4 modes of instruction as follows:

"i lecture.in classroom
ii student participation and discussion i tUtoitniclass'

iii practical demonstration in oratory
iv actual operation and handling of instruments,

equipment and machines by individual students or,
in small groups

41
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D. Examinations

Theory: (35%) Two written examinations (half-yearly and final)

Practical (65 %)- Practical Skill (performanee) Test and
Oral (Viva,Voce).Exam

V. 'Measures of Program Effectiveness or Evaluation

A., With an initial intake o\30 students, it~ is anticipated that

25 students will amplete the full three year program

and get their competencertificates. All or some af

the remaining 5 students may be accepted to go onto tile

University cit,Tnstitute. The first class of 25 trained

,

refrigeration and air conditioning technicians should

be available for employment, in late.1981 or early 1982.

. Since this will be the first class Of s ematically trained

technicians in this field with the emphasis on acquiring'

practiCal skills in repair and maintenance, all of them

will certainly be employed whether in the state owned

factories and enterprises (such as those listed earlier

in III, Objectives and Need for Program), in the cooperp-

tives, or in their own private repair shops': So, the

job_placegent rate for, the graduates should be 100%.-

C. Faculty and curriculum evaluation will be based on the number of

graduates from, this program who can competently do their

jobs n refrigeration and air conditioning field. This

can be found by:
.

a) asking their superiors and fellow workers

b) .asking the customers who come to the repair shops

0 c) asking the graduates themselves on whether they have
technical problems in the'Ir jobs that they cannot
cope wjth and al,:o olflting their opinion on wh-2t should

be done to improve the program.:

4
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VI: Resource'Requirements

4
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./

A. Staff Hequiree-- A total. (4 8 teaching staff will be required.

As shown below, two of them will be assistant_lecturers,

five of 'diem will be instructors, and one of them will

.
.

be a training coordinator.

-Staff Required

1 Asst. Lecturer (Mechanical)'

Dutie.s& Responsibilities

c
--To_lectxtreRAC.201;' RAC 203

To aemonstrate4RAC 203 Lab
To act as Head of Department

1 Asst, Lecturer Electrical)- To lecture RAC 202
To demonstrate RAC 202 Lab

41:1

2 Instructors Cgec anical) _To demonstrate RAC 201 Lab
-,& RAC 203 Lab, and OJT
Cdordinator

1 Instructor'(Electrical) To demonstrate RAC 202 Lab

1 Instructor (Welding)

1 InStructor (Sheet Metal)

1 Training Coordinator

Work Load of Teaain Staff:

ILecture
(hrs. /wk.)

To lecture RAC 204 and
demonStrate RAC 204 Lab

To lecture RAC 205 and
demostrate RAC 205 Lab

To coordinate &.supervise OJT
programs

'total

Lab hrs./
(hrs. /wk. wk.

Remarks

Asst. Lecturef'
(Mechanical)

1

Asst. Lecturer
(Electrical) .

4

RAC 201 =-

RAC 203 =

2

RAC 202 =

3

RAC 203 =
3 hrs. x 1sec.

6

H1C 202,=
6 hrs. x 1 sec

43

7 Plus, Head of
Department duties

8



1

Instrudtor I
(echanical)

Instructor II
(Mechanical)

:Instructor

(Electrical)

Lecture
(hrs./wk.)

Lab
(hrs./wk.)

Total
hrs./
wk.

9

RAC =

6 hrs. x 1 sec.

'RAC 203 =

3 hrs. x1 sec.

,

.RAC.201 =

6 hrs. x 1 sec.

I= 202 =
3 hrs. x 3, sec.

12.

RAC 202 =
6 hrs. x 2 secs
. .

9

12

Instructor .1 6

(Welding) -RAC 204 =
/'

2 hrs. x 3 secs'

Instructor 1 ' 6. 7

(Sheet Metal) RAC o5
2 hrs. x 3. secs

1

Training 44*
Coordinator

Student/Staff Ratio:

Total No. of Students 30
Lecture Section 1 (30 students)
Lab Sections 3 (10 students in each)

Student/Staff Ratio 10:1 in .laboratory
30:1 in lecture class,

Remaiks

*To coordinate
OJT programs and
supervise the
trainees

NOTE: No additional instructor will berequkred to teach BUS 201, since it
will be a common course offered by theBusiners (Accounting) Department.
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QUALIFICATIONS AND PAY SCALES OF TEACHING ST/4

Post

- Asst. Lecturer OlechaIlical)

(1 No. reqd.)
6

1

e

Lay/Month -

K 450-25-700
(K=Kya;

7.40 = $1)

Asst. Lecturer (fJp.etrical K 450-25-700
(1 No. retid.)

Instructor (Mechanical)
(2 Nos. reqd.)

K 320-20-500

Instructor (Electrical , K 3207:20-500_
(1 No. reqd.)

*Instructor (Melding)
(1 No. reqd.)

Instructor (Sheet Metal)
(1 No. reqd.)

Training Coordinator
(1 No. reqd.)

K 320-20-500

K 320-20-500

K 320-20-500

Non-teaching Staff Regd.:

VAPIred

1. . Storekeeper
2. Lab Attendants
3. Ciork/Typist
4. Office he ti),

F

39:

Minimum Qualifications Rend.

BE (Mechanical)
'Industry: 6r teaching experience

will be helpful

BE (Electrical Power)
Industry or teaching experience

will be helpftil

7th. standard passed with 7
years experience in refrigera-
tion and.air conditioning
field III industry

_T.T.I, (Electrical Power)
Diploma with 3 years'experiehce
.or Technical Teachers
Certifiate; or,.. 7th. standard
passed with 7 years experience
in eledtrical repair works

1

1

T.H.S. (Welding) passed with
5 years:experience; or, 7th
standard passed with lyears
experience as a welder

T.T.I. (Machine Tools)
Diploma.catir years eNperience

or Technical 'pacher's
Certificate; 6r, 7th. 'standard
passealwith 710ars experience
in sheet thetal.abrication

--Vorks \

T.T.I. (Mechanical or Electrical
Power) Diploma with 3 years.
experience

45

Starting Pay Per
Month'

1(200/-

1(200/-

K200/-
K150/-



) I

Total (starting) salary of all staff = K4370/9Tei,month
= K52;440/-per year

Funding - The total wages of teaching and non-teac ing staff

,comes to about Kyats 52,440/- .per year. It w'i1J 'have

to be paid out of th State's (Rangoon DIvisions)

budget, since the HlaingRegional College is-fundPd by
7)

'the Rangoon Division.

B. Equi mentS\Required

For C 204 Welding - Eluipment and facilities in the welding

shop of the Metal Working Technology Department, can be

arranged for part-time use by the Refrigeration and

Air Conditioning Technology students and instructor.

1

Y

For RAC 205 Duct Fbbrication - equipment and facilities in the

Sheet Metal Shop of the Metal-Working Technology'Depart-
'

inent 'can be arranged for part-time. use,by the Refrigera-

-
1

,...

k.

tion and Air Conditioning students and instructor.

For RAC 201, RAC 202 and-RAC 203 courses - Refrigeration and

Air Conditioning $hops for the above courses will need

the following equipments and tools:

EQUIPMENT LIST FOR RAC 201, 202, 203

Description ! /

For RAC 201 ii

1. Mechanical skills of-Refrigeration Test Bench,

Quantity

Model* 9630 with 10 student manuals . 1

2. Domestic Refrigeration Trainer, Mode1.9102
with Tustal3ation Kit & instructor's guidd) 1

fmEll

46

Total Cost

$1,450.00

750.00'

J .



Description

. Commercial Freezer-Electric.DefrOst, ;Model 9109
with installation kit & manual

4. B.G. Refrigeration Tool Kit, Model 8800

5. All purpose Tubing Tool Kit

6. Refrigerant Leak Gun, Model 14470 I

7. Propane Leak Detector

4
8. CM-11692 Compound Pressure Gauge

9. Trig-o-vatic Brazing Outfit, Model 7030B .

1O Freon-12 Refrigerant Cans, 15-lbs.
\

11. Manifbld Bar with Color Coded Gaps & Accessories

12. Pinch-off Tool, Model 105-FF

SUB-TOTAL

For RAC 203

1, Basic Refrigeration and Air Conditioning Training
Unit, Model 9001, with 10 manuals

. Liglm. Commercial Air Conditioner,,Model 9111
with Installation Kit and Manual

3, Room Air Conditioner, Model 9110 with Installation
Kit and Manual

4. Light: Commerical Force Convection Evaporator,

Model 9104 with Installation Kit & Manual

5. Automobile Air Conditioner. Training:Unit;
Model 9302, with student Manual & Instructor's
Guide

6. Basic Auto Air Conditioner Tool Set, Model 10565

i7. Air. Conditioning Tool Set, Model AC 402A

SUB-TOTAL

47

Quantit

1'

5

rie"

30

6

3

10

5

6

1

1

2

1

1

5

3

--- 41'

Total Cost

1,200.00

900.00

300.00

130.00

150.00

50.00

250.00

300.00

150.00

40.00

5,670.00

1,900.00

1,350.00

2,000.00

950.00

2,100.00

350.00

450.00

9,100.00
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Description guantity. Total Cost

For RAC,202**

1. Self-Contaihed BERMETI-CHECK, model 2001 5 350.00

2. Single Phase Compressor Control Board, Model9215
with student manuals 2 1,000.00

3. Thermal Compon-E-Check Refrigeration Electrical
Component Analyzer, Model 3001 .4 5 500.00

SUB-TOTAL 1,85.9.001

NOTE: *Above equipment and models are manufactured by:
BRODHEAD-GARRETT COMPANY
161 Commerce Circle 1.

Sacramento, California. 95815
U.S.A.

**For RAC 202, some faCilities such'as those in the motor armature
rewinding section of Electrical Repairs and Maintenance Technology
Department can be arranged for part-time use by students and /.

instructor.

N B.: Electrical Power Source on all equipment must be 230 volts, 50 cycles,
single phase A.C.

zelaim 7, The total cost of equipment amounts to $16,620. Since all this
:equipment has to be imported, the budget will involve foreign/
exchange, and therefore approval has to be obtained from the,
N4tional Government, although the funding in Kyats will be d'nle
by',the State (Rangoon Division)

I

$

3.5 Approval Steps

- End of Proposal -

The proposal of a new technology must start from the faculty or Depart-

ment Read and the proposal has to be approved by the Curriculum Adhsory

Committee, Principal of Regional College, State Regional College upervisory

Committee, State People's Council and then by the Centra4 Regional

'College Supervisory Guarantee. These steps/for approval are sh n in a

chart below.

48



1
CHART FOR APPROVAL. STEPS OF A NEW TECHNOLOGY

iCentral)legional College Supervil ry Committee!

, f .

1 S t et e People' 'Council

State Regional College Supervisory Committee

c
Principal of Regional College) .

[Curriculum Adviso&'Commitpeel

1Mead of Department/PlcultY MembeF
- .

43

The State Regional College Supervisory Committee is gptirely made up

of the officials in that State or Division.' It normally includes

1. a member of the Regional Party Committee (normally, President
or secretary-of the Party Social Affairs Sub-Committee)

as chairman .

2. a member of the State Regional People's Council as

co-chairman
\

3. the principal of Regional College inat state .... as asst;
secretary,

4. .State Education Officer .... as secretary

N
5. Rector or principal of the University or College in that State

as member

6. Beadmaster/Headmistre$s of a State school .... as member

49



The Central Regional College Supervisory Committee is composed f the

44

following members:

1. Minister

a

I.

of Education .... as chairman

2. Deputy Minister of Education
.... as Vice-chairMan

3. Deputy' Minister of Health

c.

.

4. Deputy Ministers of various ministries`; suet: as Transportation

Ministry, Industry Ministry, Construction Ministry, Agriculture
and Forest Ministry, etc., .....as members

5CY.

J

nob



IV. KEVIEWING A PROGRAM OR TECHNO.OGY

4.1 Reason for. Needing a Program Review

In'the community colleges in the United States, a formal review of

aw program is done at the end of two years, and, for the existing

programs-, about every five years.

for'/the following reasons:

,,

Program reviews are needed regularly
r

i Manpower needs might change due to same changes-in
national.. economy; They'might also_be-different from
the projections made-earlier at the/start of the

prograT. ,The review will help assgss the present
needs of the program and accurate ,uture projections.

ii Present curriculum might not bepro ucing competent
enough technicians and some changes in the curriculum,
should'be considered.

iii The faculty
whether th6
-whether the
turning out

and staff might need to be reassessed on.
faculty should be expanded or reduced, or
present staff is doing the job well and
good technicians or not.

iv Facilities, equipment and space might need.to be
added and considerations for means of 'financing thee-
necessary capital improvements need to be discussed.

4.2 Guidelines for P Review

The following is a:program review guide for a vocational education

prograM. (The prggram review guide for a general education program is

similar, and is given in the Appendix.) The same group of people are

involved in program review as. in development of a new program.

z.

VOCATIONAL EDUCATION PROGRAAEVIEW GUIDE

IntrOauctory, Summary Statement

This is a brief recap of the more detailed inco6ati n to
follow. It should give the reader, a general summary of major
accompli-thTnnts and projected plans. It should also include
plan' for improvement.

51
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II. _Details and Analysis
. , 1

.

Ar,--
,.

,.Objectives for the Period Preceding the Review.- .

11 . . Do these relate to community colleges andfor system objectives?

e

*4.

B. Need for the Program

1. History of the program, initial need

2. Present needs

a. Manpower projections
b. Employer requests,
c. Advisory committee recommendations

3. Student interest - Department of Education (DOE) surveyd

C. Target Groups

1. Describe clientele served

2. .Enrollment of majors in the program - historical growth.
or dedline

r-

3. Service to non - majors

4. Special student groups served - veterans, handicapped -
(Vocational Education State Director's Information)

5. Others served - Federal programs, contract courses, etc.

D. Program Elements

1.Admission requirementd, screening and, placement

.

4

t2, Pfincipal methods of instruction, evaluation

3. Required and recommended courses; course descriptions
?

4. Graduatiqn requirements - certificates and degrees

5. Outcomes - graduates, course completion rates, awards,
results of licensing or certification (if any), follow-
up studies and employment /educational activities of
graduates and non-completers

E. Curriculum Changes Projected

1. Changes in offerings,. methods or approaches, rationale

9 Changes in .graduation requirements projected

52
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F. Articulation with Private and Public High Schools and Post
Comilunity College Agencies :

G. Personnel Resources

1. Present staffing plan - faculty characteristics; workloadd
an,

2. Projected staffing plan - rationale

3. Major activit of staff - including Curriculum develop=
ment, community service activities

4. Staff development activities

H. Financial requirements (non - capital improvement)

1. Data should include historical material, and all sources .

a. Personnel
b. Supplies/other expenses.

. c. Equipment

2. Impact on support services

a. Institutional support
b. :Building operations/maintenance
c. Student services, admissions, records and counseling,

job placement, financial aids,.student activities
d. Library, learning centers

3. Student costs - unit cost study, contracts and grants reports

I. Capital improvements
\

1. Additional. space or facilities needed,, rationale

2. Alteration needed, rationale

J. Major Stiengths of the Program

K. Major Weaknesses

L. Plans for Improvement

M. Comments by Faculty

N. Comments by College Administrators
010

4.3 Example of a Pro;:ram Review

As an illustration, an authentic draft of a program reviwe of 3 new

program at the cod of the second year is given in the Appendix A -3. It i6
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for the Occupational Safety and Heath Program at Honolulu Community College.

4.4 Guidelines for New Course Proposal's

Should a new course need be Introduced, tie following guidelines

and format are used for a new course
t

proposal iecdinmunity colleges

GUIDELINES FOR N11. COURSE ROPOSAL

I. Course Identification

A. Identifiction:'
[

Course Title
1

Course Alpha, number', units (credits)
Lecture hours, lab hours other

\/ Total hours

B. urse description as 4t will ppear'in the catalog

i

C. Prop sed first offer s, date, place and department;
propos d section siz (student

/

' mmber)

D. Name o p rso submi ting prop sal, his title, and his departmenp

. :
I 1

1

E. Approvals' t be sig di by:

1

i

Department hai m
i

an? ate J,

Committee ol Pro raps & Curricula, Date
Dean of In tructi c Date

7

ProvosI, D-Ite

II. Justification

A. General C urse Ob4ec ives
What knowl,edge.an /or skills will successful completion of
this courbe do/el/op in the student?

P. Gene al
b. Spec Pic

t

.

B. Target g.oups
For whati specific groups of students, or potential students,
has thi:i course been desi$ned?

C. Client groups
Whit specific group organi:t.Ationsor institutions in the
univer,ity and in tl)e corolunity will 'receive tltii: benefits'
of the knwkdff and/or skiils demeloped by thisourse?

51}
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ii 49.

- I

i1

7.
,, i,

. D. Measures of Effectiveness , .
.

Indicate evaluation procedures which 411. be employed to

deterMine if the course objectives are being met

..,.11

E. Relationship to other courses -.
Indicate if this course will rePlace an existing course or
courses, if it requires a preraquisite, if it is ayrep-
aratory course for more advanced Work, etc.

III. Resources Required

A. Stafling ImplicatiOns:
Will additional staffing be requiredto offer this course?
What instructional skills and background are acquired?

B. Facilities and equipment implications:
What facilities will be required for_019. course?
What equipments will be required? ,

Are addii:unal facilities; and equipment b"tyond those
now avnilable regared?

C. Course development background
What led to the development of this course?-
How was the need determined.?.
Were surveys and/or studies undertaken) .

' IV. Articulation
41

44-. Are there comparable courses in the'system?
Will this course transfer to other institutions?
What other institutions have agreed to accept this course
for credit for specific major and/or degree requirements?,

B. Educational Development Plan
Has this.coursejbeen inculded in the Discipline Educational
Development Plan.

V. Course Outline

Attach course outline, using the following format:

Name of Community College

Course Outline

Course Tirl:

1. Coiwnt.

2. Ser,-.:.t: r

3. Hours pc,r tevk:
Prortquisi :

4.

Depart mint; & Course No.

Lecture, Lab, Tptal

1



5. CourSe Objectives:

a. General-
. b. Specific

6. Course Content
7. Text and References
8. Equipments and Materials

_9'. Methods of Instryction. ,

10. Methods of Evaluation

4.5 Example of a New Course Proposal

\0As an illustration, an authentic draft of a proposal ,a new course,

"Techniques of Industrial Hy ", is given in the'Appendix. This

course is proposed to be Offered b;---the Department of Occupational Safety

and Health at Honolulu Community College, Honolulu, Haw ii.

'4.6 Guidelines for Program Review for Burmese Regional Colleges

The programs at the Burmese Regional Colleges should be reviewed

regularly every two or three years,6y the respective Curriculum Advisory

committees. The findings and recommendations for any changes to be made

'should be reported to-the Central Regional Colleges Supervisory Committee

t, trough the prihcipal of th. Regional Colleges, pm(' through the State

Regional College Supervisory Committee.

GUIDE FOR PROGRAM REVIEW

I. Introduc ory Summary Statement

This is a brief summary of the more detailed information to
ow. It should gilie the reader a general outline of major

accomplishmtnts and projected plans. It should also include plans
for in:provvments.

II. Details and-Arealysis

A. Objectiel, for the period procedini, review,.
9
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B. Need far the program

.
.

.,,. 1

1. Background, history of the,
!

program, initial need:

. i

2. Present.needs - manpower projections, employdr requests

3. Student' interest --enrolfment if majors in the program,

historical deowth or decline

.

4. Service to non-majors and others

51

C. Program elements

1. Admission requirements, screening and placement

2. Pritcipal methods of isntruction, evaluation

1

4 -3. Required and recommended courses, course descriptions

4. Graduation requirements - Diploma and Compentency Certificate

5. Outcomes - number of graduates, course completion rites,
follow-up studies and emplRYment/educational activities
of graduates and non-completers

D. Personnel resources

1. Present staffing plan - faculty characteristics, work loads__.

2, Projected staffing'iplan

E. Financial requirements (non-capital imprOveMent)

1. Financial data (budget) should include:

a. Wages of staff and personnel
b. Supplies and other current expenses

F. Capital improvements

1. Additional equipment, facilities or space needed

2. Alterations needed

G. Major Strengths of the Program

B. Major Weaknesses

I. Plans for improvements

J. Remarks by the Princiral

K. Remarks by the Slate Regional College

L. Other Remarks

\

.,.
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4.7 Guideiines for a New Course Proposal for Burmese Regional Colleges

If a new course is considered'to -be introduAed in a Regional College

in Burma, the following format and guidelines can be used in making the

proposal of the new course to the authorities concerned.

GUIDELINES FOR NEW COURSE PROPOSAL

I. Course Identification

A.-Identification

1. Course Title
2. Course Number

3. Hours per week: Lecture, Tutorial, Lab

B. Course description as it will appear in the catalog:.

C. Proposed first offering, date, college and department

D. Proposed section size, theory and lab

E. Name of person submitting proposal, his title, his department.

F. Approvals to be signed by:

1: Department Chai6an, Date
2. Curriculum Advisory Committee, Date,

3. Principal'of Regional College,-Date

4. State Regional College Supervisory Committee, Date
5. Central Regional College Supervisory Committee, Date

It. Justification

A. General course objectives
What knowledge and/or skills will successful completion of
this course develop in the student?

1. General
2. Specific

B. Target groups
For what srecific groups of students, or potential students,
has this course been designed?

C. Client' groups
Whit spcific group organizations or departments in the University
or institut,(-3 .and in the comaunitv will receive the benefits
of the knowh,dte and skills dvveleved by this course?
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D. Measures of Effectivenets

State evaluation procedures which will be employed to determine
if the. course objectives are being met.

E. Relationship to other courses
Indicate, if this course will replace an existing course or
Courses, if it requires a prerequisite, if it is a pre _

paratory course for more advanced work, etc.

III. Resources Required

A. Staffing Implications
Will additional staffing be required to orfer this course?
What instructional skins and background are requires?

B. Facilities and Equipment Implications
What facilities will be required for the course?
What equipments will be required?
Are additional facilities and equipment beyond thosenow
available required?

Course Development Background
What led to the development of this course?
How was tho,need determined?
Were surveys and/or studies undertaken?

IV. Course Outline

Attach course outline to the proposal, using theollowing format: .

(A detailed illustration has been given in spc. 3.3, step 5)

Course Title:

Course Number:

Hours per week:

Majcit:

Year:

DvN:rt.th-nt.:

Name of Regional College

Name of Region

Course Outline

Lecture

J9

Tutorial Lab



A. Course Description'

B. Course Objectives

1. General
2. Specific

C. Course Content

D. Text and References

1. ,Text

2. Reference
3. Handouts

E. Equipments and Materials

F. Methods-of Instruction

G. Methods of Evaluation

Nit

k,..
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V. CONCLUSION

This paper _on the Curriculu& Development in a Community/Regional
\

55'

i,"
College ifs tesult of the author's three-month study_on community colleges

in the State of Hawaii; U.S.A., with the'Study program arrangeray,the

College of hdugation,\liniversity. of 'Hawaii, Henolulu, under the sponsorship

of the Bureau of CulLn al Affairs, Department of State, U.S.. Government.

In this paper, attempts have been made to show howl community college

in.the United States develops a new course, a new curriculum or a new program

and how this method is adapted for a trial development of a new technology

In a Regional Opllege ih Burma.
.

4 ,

A detailed step-b-step procedure for developing a new technology
/ ._.

is illustrated for the Refrigeration and Air conditioning Technology for1

a 'urmese Regional College. It is also discussed in this paper of how the

community colleges improve their programs through regular program advisory

committees, the faculty and the administrators of the college, and how this

method can be adapted for use in the Regional Colleges in Burma. Further

information on the adnisory committees is given in A-5 of the Appendi

Finally, it is the sincere wish of the author that this paper would

be of seine hel to the faculty and administrators of the B ese Regional

_Colleges in developins a new curriculum or technology, or i roving an old one. .
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articulation

community college

tt

credit hour
,

curriculum
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DEFINITIONS

-The-interrelation of the school's instructional
prograp:with educational programs of other available

institutions or with wdrk opportunity.

-A college typically established to meet the educational
needg of a particular community and offering 2-year
'training either terminal or preparatory, in pro-
fessional and leberal arts fields.

-A unit used in measuring and recording the work
completed by a student in an institution of higher

education. (Normally, 1 credit hour represents 1
hour of theoretical instruction per week for a
semester; or 1 credit hour represdhts 3,hour of
laboratory practice or field work Per week for,a
semester).

-A general overall plan of the content, or specific
materials of instruction, or a systematic group cif
courses, or sequences of subjects that the school
should offer the student by way of qualifying him
for graduation or certification, or for entrance
into A profession or a vocation.

curriculum development-. task of supervision directed toward designing or
redesigning the guileline's for instruction; includes
development of specifications indicating what is to
be taught, by whom, when and wiere and in what
sequenceor pattern.

job analysis

refrigeration/air

-A detailed listing of duti operations and skills
necessary to perform a clearly defined specific job?
or organized into a logical sequence which may be
used for teaching, employment or classification
purposes.

conditioning mechanic
-The refrigeration and. air conditioning mechanic
installs, maintains and repcirs equipment and
necessary units for conditio ng air and cooling
water on customers' premises,

Semester -Ralf of an academic year, usually 36 to 18 weeks.

-Reduction of the components of a task to its ba:;ic
behavioral element., usually for purposes of deter-
mining the boat mothods of training to perform it,
Lot olso to better Itudert:tand the learning prot.s.
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APPENDIX A-1
Certificate of Achievement Progro . for Marine

Pipefitter Pearl Harbor -Naval Shipyard

I. Background

Formal discussions at Honolulu Community College to meet immediate

and long-term manpower and training needs for the classification of

"LimitedAhanics" in all trades at Pearl Harbor Naval Shipyard (PHNSY.).,

fiegan on May 4,61976.. (See Attachment A). The Chancellor for COmmunity

Colleges and his staff participated in the first two planning discussion

sessions. Representatives frop the Hawaii State Department of Planning

and Economic DevelopMent (DPED) and the PHNSY collaborated in all

discussions leading to recommendation for' decis:l.on-making by the University.

'Additionally, ad hoc meetings were held with technical staff from PHNSY

an the Civil Service Commission to develop detailed curriculum and

training plans as well as staffing and budgetary proposals for considera-

...

tion by all agency representatives. (Attachments A-F)

The result of these planning meetings, over a ten-month period, is a

proposal which seeks to meet manpower and training needs for Marine Pipe-

fitters at PHNSY. At..the present time, recruitment for pipefitters is

conducted on the mainland. DillinghaT Shipyard is the only local source

of trained marine pipefitters. Fortunately, there exists at Honolulu

Community College, an established program (RAC) which is closely related

to the training proposed.

II. Introduction

Based on the backprotind information provided, Honolulu Comnnity

College plans to initiate a Cettificate of Achievement Program: in the Fall

of J.977 to DeL:t the i.Ltecii?te and projected manpower needs of "Limited
-0

Mechanics" at PHNSY for Hlrino Pipefittrrs.
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The anticipated result of Fall 1977 implementation would be 25 trained

"Limited Mechanics" in Marine Pipefitter by August 1978. The propdsal

and traiping will be evaluated for meeting long-term needs as well as

for developing training curricula for other trade areas. at PANSY.

58

Objectives and Need for Program

A. The objective of this program is to provide the necessary instruction

and on- the -jab training required to meet the "Limited Mechanics"

qualifications as established by the United States Civil Service

Commission fdr employment at PANSY. Skills to be taught relate

specifically to PANSY needs and the training incorporates a cooperative

Vocational Education component. This.will drastically reduce the need,,

for specific high cost equipment, which is presently available only

at the Shipyard. Every student will be required to participate in-

"on -thy- -job" cooperative education to meet the requirements of the

'curriculum.

B. The five-year manpower projection which was provided by PHNS?, is as

Recruitment'Schedule

On Board 1/77 1/78 1/79 1/80 1/81 Total

Marine Pipefitter 425 .60 60 100 ,-f00 100 420

This manpower projection is a recruitment schedule and does not/take

into account normal attrition such as retirement. The data provided

were based upon an approved manpower ceiling for PANSY to be 5,500

effective October f977 and 6,128 by October 1978. Beyond this period

the projected ceiling is 7,500. The present ceilinz,is'5,200.

\

A similarprogram is not offered at any other college in the Slate of

Hawaii. This pro rani is being proposed for Honolulii Communit College-

because cour!ws required by the Refrigeration and Air Conditioning
_ -
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progfdffi melt -to and men part of the training requirements for this
_ .

Certific94 of Achievement. The Trade Complex, scheduled to be

.compledd in Fall 1977 at Honolulu Community College will provide the

facilities and part of the, equipment required for.the proposal training

- program.

C. 'ParfetGralip:

Second year continuing Refrigeration and Air Conditioning majors will

be able to fulfill the requirements of the Marine Pipefitting training

pfogram by August 1978. In'addition, as a result of the high interest

of students in Refrigeration and Air Conditioning, there are 41 students

in the "standby" classifiCation who should have already completed the

first year curriculum required for Marine Pipe'itter and could easily

move into the second year curriculum. For those graduating this May,

job opportunities may be furthei enhanced by Completing the limited

number of additional courses required by the Marine-iPif)efitter Curriculum.

One problem that will require further investigation is the security

cleararice required of all employees of PHNSY and the restriction that

employment may be given to only U.S. citizens and those from:American '

Samoa. -ThiS employmdnt opportunity will be clarified in deta0.1 to all

0
nterested students and it will be pointed out that completion of the

program does not guarantec permanent employment. The intent of this

program is to qualify individuals under the criteria listed on the

Federal register for "Limited Mechanics."

1417. Description of Program

A. Thc curriculum for Marine pipefitter does not conform to the guidelines

for prograuoptiom as specified in the Community College Curriculum Hand-

book. llowovcr, the curriculum requires all of tle related subjects

required of cur existing Refrigeration and Air Conditioning program with

an additional 18 credits in thy' discipline.
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I First Semester Cert. of Achievement

60

MATH 50 Elementary Technical Math I

WELD 1 7-ey Arc Welding

3

1

ENG 55/22 Business Communicatidn/Introductory 3
Expository Writing

7

Second Semester.

MATH 55 . Elementary Technical Math II 3

1

WELD 17B. Gas Welding 1

PHYS%51 Solid and Fluid MechanicA 4

8

Third Semester (Fall 1977)

\.

*Naval Blueprint Redding 2

*Pipe Drafting. 3

*Marine Pipefitter I

4

Fourth Semester (Spring 1978)
11

Pipefitter 93V Cooperative Education .6 ,(3.3

6

Summer 1978
.

*Marine Pipefitter 93V Cooperative: Education 6 (3.3)

6

Total 38 credits

*Addit.16:1a1 courses required for this option. These are new courses and not
currently offered by the college.

B. Course Descriptions:

MATH ¶0 Technical Math I (3)
Prerequisite: MATH 1,or equivalent

occupational program

r\

Basic algebra and"b%sic georwrry as

(3 hrs. iwr week)

and enrollment in an

applied to shop problems
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WELD 17C Arc Welding (1) for Non-Majors

.Basic Arc welding. Safe operation Of machines and equipment.

61

Fundamentals of arc welding ferrous metals. Introduction to

oxy-acetylene cutting.- (3 hrs. lab)

ENG 55 Businegs Writing (Business English) (3)

Prerequisite: Required placement test score

A practical workshop in the elements and types of writing.

ENG 22

EMphasis is placed on underdtanding the way sentences can

be made to communicate the writer's ideas. (3 hrs. lect.)

Introduction to Expository Writing (3)
Prerequisite: Required placement test score

Intensive study of structure, usage, and vocabulary of

fingIlh is a necessary prelude to effective writing..hs

Emphasis is placed, on the, organization of sentences to

communicate ideas in short papers. Students are encouraged

to exercise critical thinking and clear, correct language in

written communications. (3 hrs. lect.)

MATH 55 Tecnnical Math II (3)

Prerequisite: MATH 50 or equivalent and enrollment in an
occupational program

Basic numerical trigonometry and further applications of
4

algebra Lnd geometry to shop. problems. (3 hrs. per week)

v WELD 17B Gas Welding (1) for non - majors.

e

Basic oxy-acetylcil'e welding. Introduction to the safe .

operation of oxy-acetylene equipment. Fundamentals of fusion

welding of ferrous metals in various 6anitions. Fundamentals

in brazing and silver solder lug of ferron:: and non ferrous

metals. 'introduction to my-acetylene cutting. '(3 hrs. lab.)
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PHYS 51 Solid and Fluid Mechanics (41
Prerequisite or Co- requisite:' MATHLWor equivalent

F

Introductory applied mechanics. Precision measurement;

'properties of materials; forces and torque; laws of motion;

work, power, and eitergey; machines and 'power transmission;

liquid and gas pressures; 4iensity,'specific grAvity, and

buoyancy; Pascal's Law and hydraulic devices, heat effects

and energy. (3 hrs. lect.; 3 hrs. lab.;)

Naval Blueprint Reading (2)

Thi4 course provides the theoretical concepts utilized VI

(--

Naval Blueprint, the use.of training "manuals and drawing

plates relative to the trade through the 'problem solving
[

process (1 hr. lect.; 3 hr.s. lab.)

Pipe Drafting (3)

Use of naval training manual and drawing plates prepal 1 by

the National Joint Steamfitter Pipefitier Committee:

(2 hrs. lect.; 3 hrs. lab.)

, Marine Piperitter I (6).

This course provides instruction on shpts nomenclature

pipefitting materials and terminolcgies, 'use. of basic tools,

/ Adpe threading, joint assemblies bending and soft and hard

soldering and understanding of the marine piping system.

Advanced Instruction in pipe layout fabrication, installation,

testing and maintenance of piping system. (4 hrs. lect.; 6 hrs. lab.)

.;Ma
/

m..c. Pipefittcr 93V Cooperative Um:viol/1" (1-4V)

Provides "on-the-job" infperviseA activities in area of

spy:I (1 Lredit for cvtry 75 hot.J'd)

0
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C. Methods of Tnstruction

The maximum class size for each of the projected new courses will

be 30 students with a minimum of 15 stud&nts. Ins440ction will he

done by

(i)' Lecture and discussion in class

.(ii) Practical demonstration in laboratory or at shipyard.

D. Examinations a

Written, oral 'Ind performance objectives will be utilized in all

courses.

V. easures of Program

A. Due to the urgency in meeting the manpower needs projected by

PIINSY, the intent is to advise and counsel continuing and standby

students in Refageration and Air Conditioning to pursue the

proposed -program for the'Fall semester 1977. The student target

group would then be able to meet the "Limited Mechanics" quali-

fications by August of 1978 and qualify to apply for the Federal

Civil Servic e examination in October, of 1978.. With an initial

intake of 30 students, it is anticipated that 25 students will

comple,2 their progrtim and be available for employment in October

1978, taking into account an attrition rate of five students.

B. Based upon the recruitment 'sched ule proyided by PIINSY,,the job

placement rats of graduates should be 100%.

C. Faculty and curriculum evaluation will be based on Ehe number of

graduates from this pregram :'ho successful/1y qualify as "Limiteu

Mechanics " by pag;;Ing the exarAnation administered by the United .

Statea (111 ServiC.: Cmnis;flon.

\ 7 0
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VI. ReE.221-2Y2T/111cM:

A. All new courses will be staffed by lecturers. Due to the specialized

nature,of the courses, instructors (lecturers) will be recommended by

the resvective shop supervisor at Pearl Harbor i6val Shipyard and the

College, will evaluate each applicant on his or her teeChing potential
(

based on the minimum qualifications for voc/tech instructors as

""\

ev.ablishcd for community colltges, i.e. minimum 7 years of experience

as a journeyman in industry. Funds for the implementation of this

program were not projected for the 1977-79 biennium. However, in

coordination with the State Department of Planning and Economic

Development, funding sources are being investigated. This new

Certificate of Achievement was included in the State Plan for

Vocational Education, for possible funding.

B. The Construction Trade Complex at Honolulu Community College should

provide the necessary facilities,to meet the program needs. Equip-

ment requirements are displayed op the budget sheet and sources

of funding are being investigated, as is the case for funding of

instructional costs.
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BDDCET IN 1977-78

4/1

Marine PiinatiLq

Pipe Drafting

Naval Blueprint Reading

Marine Pipefitting I and II

3 credits

-2

6

Cooperative Vocational Education 6

.Cooperative Vocational Education 6

23

23 credits at $429 =. $9,867

Workmen's Compensation, 1.84% x 9,867 = 182

Total $10.049

Equipment.

Bending Machine 2,500

1" x 4' x 8' layout plate 1,700

$4,200

Sci _lies 1 $7, 000

Taal cont for. Marine Pipefitters $21,249

C's
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APPENDIX :-----
PROGRAM REVIEW GUIDE FOR GENEliAl. EDUCATION AREAS

Part 1. Introguca Summary Stat event

In no more than threes provide,an abstract of the total review,
focusing on accoaplishiWs of the previous five yeIrs and plans for
the next six, years: Include: specific objectives and need; role of
the discipline in the curriculum of, the campus; enrollments; annual-
operating costs; anzicipated revenue sources; .alternative plans if
funding expectatio.-K, are not realized; results of accreditation
reviews; and any other major points made in Part II.

Part II. Detail:: and,Analysis

A. Obitctives

1. Rationale for includii:g this discipline ii. the curriculum.
(EITTTEITYTITTion of discipline,TWFTWould comunity
c6-11-ege students be exposed to this field, what are the
bread learning or performance objectives of courses in
this field?)

2. Relationship to dcpree 'and certificate programs: which
ones require how many' courses or credit hours in this

discipline?

3. T.::storical developent of discipline strength at this college.

13. Target Groul
O

1. Enrollment dPta:

a) 'Number of SCH taken by AA, \'oc, and Unclasified
students for p-ovions'five years (see crossover
reports: IRP 34, 51, 62, 74, 87; also computer
report 2524 13 ti C for applicable years),

b) Ntuber and of students and SC11 in courses nurrbered
below 100, 100-109, and 200+, for prey five yPars

co.yfy :ter reports 3011, 2524 13 and

2. Snc,riol yrozio; raW., C:ppf4d
11: 1 i y ,i; co ity

3. of : (;Lo 0:Ita for cot ]r o;

O'r 11; rt ,1 of st1,1:;nr::: SLI:
1,0" .ti' 1:(i)ftt 14"). I

4.

,

P:11 i("
off u('.1 y

, 1.0y (0 1)
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C. Courses

I.C.2.

'1. Course list, including for. each: course description,
regular instructor (if appropriate), prerequisites, .
degree requirements which this course meets. Identify

increases or decreases over past five yeais.
. _

2. Articulation:

a) Ident ify courses Wki.ch have been accepted by other
LEI colleges a, meet,Ing their core or distribution
requirements. Indicate progress in past five years.

b) Identifyflmaiiiors at four year DU colleges for which

full lower division preparation is available at yoUr
. college. Indicate c anges in past five years.

3. Principal methods of instruction: past, yresent, future
p ans.

5. Adequac of curriculum: Are Jilere adequate numbers and
-sections o courses at each level to meet the needs of
vocational students.? transfer students? othet

,students? Include basis for-evaluation. (Sec Computer

Report 3011 for levels of courses.).

. 6. Pro sed chanAes: What course additions:\eletions,
consoli(ations, or modifications are projected for the

0 next six years? Provide rationale (or refer to appropriate

previous section).

D. Measures of Effectiveness

1. Course completion rates for past five years. Discuss.

756TRI5-42, 4D,--6-5-,-76, 88 and computer reports 2528

and 2529).

2. Nnmbr-of students from your college majoring in related
stitilects at file and West OahuTror past PFIT
year): (See computer reports 2540 and 1402A.)

3. Results of any rele\ant post-test proficiency measures

used by college.

4. ReAvant results of any accreditation reviews,

S. lactillv ev.duation: types, reyilts, future plans.

6. Stn'. -. t ;thisi1111 by faculty: results of any program;

intuit, plans.
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E. Personnel Requirements

1. Current regular facultx: name,,

count, professional qualificati
vita for each faculty member.

five years.

tenure stitus, position
ns, publications. (Attach
Indicate changes, over, past

2. Lecturers and_parl-time instructors: number of positions,

Filfia counts. Percent of total positions and position

counts. Changes over fiVe years,. ,(See IPP 16, 32, 45,

60 72; 84-' .86

3. Shared or slit gepointmens of.faculty and staff with other

programs, disciplines or ;activities. .._Projected-chahOs?

4. 1.?nuired' ualifications of instructors and lecturers.

Relationsiip to ob)ectives.

5. Average instructor salary and average lecturer salary,

(See IRP 27, 46, 61773, 86 and FSIS computer report 2532.)

6. .Past experience and future pimp for providing faculty

with. additional compensation besides regular compensation.

7. Tennring_planS for faculty: current and anticipated future

percentages. (See Im 27, 40; 61% 73, 86 snd SIS computer

report 2530. National figures in annual J ily, issue of

Chronicle of Higher Education =

8. Current and proposed fK114,ty work assignment gaideling'!-\

minimum and average class/sizes; student/facultriarCls;
mdnimum and average semcSter credit hours;:minhum and', ',/t!

average weekly instructional contact hours p cultYc

levels of courses taught ccicurrently; average how ?";,'"

week of other expected.nm-compensated,activities: putixic
service, research, etc. (See IRP 32, 45, 60, 72, 84.)::-

9. Past, present and future faculty deVelopme,rt program and plans.

10. Other personnel : pastbandpresent positions and position

counts a ach aiiistrative and support personnel:

11. ProposLd new positions, position counts, and costs for

011inistrative,Ticulty, lecturer and support personnel

over the next six years.

F. Financial requirements (non-CTP)

1. Past , present and future anticipated costs of:

a) 1.5Fonnol

b) supplies/other curryut_expen.;es

c) equ)rment (ikt available equipent and required additions)

/



2. Impact on support services -- estimate past, present and

future costs:

a) institutional support

b) building operationS/mainteriance

c) computer services (other, than those in a.)

d) student services: admissions, records,"counscling,

job placement, financial aidS, student activities

e) library0earning centers
.

3. Stuck nt costs (use UH Instructional Unit Cost Study,

Contract aridGrants reports).

G. Capital. Improvements (CIP)

1

,.

1. Additions or alte sations 'during previous' five years. ,.

2. Additional s or facilities
-6767;ES, absirda time schedule.

3. Alterations needed, rationale,
time schedule.

4. Shared space and facilities.

H. Logram Fyndipg

needed; rationale, estimated
,

estimated costs and desired

. ,

1. Types, amounts and source, legal reference or authorization

or earl, typo of-prograsTfunding (gencral,,INeral, special

foundation).

2. Plans if non-state funding dkreases.

I. Further Considerations

1. Special problems or c_vected developments.

2. Major strengths.

3. Major weaknesses.

4. Plans for improvement.
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APPENZIX A-3

Review of the Occupational Safety And Health Program
at Honolulu Community College
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P'ART II. DETAILS AND ANALYSIS

.OBJECTIVES:

Objectives for the period preceding

the review.

h

78

The Occupational Safety and Health Programs at

Honolulu Community College has four major objecti.ves:

1. To train and qualifY personnel to function as

paraprofessionals in the occupational...fields

within Occupational Safety and

2. To provide a sasic introduction to the concepts__
_

and requirements of Occupational Safety and Health

for the College's vocational technical majors:

3: To upgrade the skills of personnel presently

employed in Occupational Safety and Health.

4. To prepare personnel academically and techtnically for

Baccalaureate and higher level programs.

The OSH program objective is construed as imple

menting the College-wide objective on an operational level.
4r.-4,.

The College-wide objective is:

To develop eligible individuals to higher levels of

intellectual, personal, sotial, and vocational competqney

by providing formal vocational and technical training

and general academic instruction for certificates or
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B. for Program

a. Pistery of Program

80.

degrees short of, or in preparation for the baccalaureate;

and by offering adult continuing education for both per-

sonal. and vocational purposes.
o.

Finally, the College-wide objective is a subset of

the State of Hawaii objective for higher education which,

is:
TO develop eligAle individuals to the highest .

levels of intellectual, personal, social and

vocational competency commensurate with their

abilities and desires; tO add to the sum of human

knowledge by conducting basic and applied research;

and enhance the welfare of the community by.offer-

ing instruction and other services of benefit to the

general public.

Prior to the enactment of the Occupational Safety

and Health nt of 1970 (Public Law 91-596), a shortage of

professional Safety Specialists and'Indus'trial Hygienists-

existed. Since December 29, 1970these specific manpower

shortagei have intensified. It was evident that the

manpower void could not'be satisfied only by professionals
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possessini the baccalaustate and .7.dvanced degrees and

that professionals would funCtion more efficiently with

the assistance of paraprofessionals educated and

,trained. to perform routine tasks in the recognition and

'evaluation oi many occupational safety and health
\I
wrposurds

/
In thd past, the Hawaii Chapter of the AmeriOn

Sodiety of Safety Engineers sponsored college-level

safety training. These wort isolated programi,-however,

and not Lased on any academic requirements./ There have

/.
als6 been a variety of attempts at safety training in

r

sponsored by different governmicntal agencies,

with the priTary purpose of motivat;'ing workers and

.supervisory personnel. Ecnolulu/ Community College, for
C /

cxaiplc, has offtd non-srpait: courses dealing with

CSHA St.-In&.rds for several ,years. The prime target

groups have been joimeymen and supervisory personnel

the construction iudestry. in the Spring of 197'

ali,roximately S30 persons-were served through 30-sections

cf 10 -hour courses offered in the evening.



Present Needs
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40's.

Accordf5 to estimates of the Hawaii Chapter of the

ASSE, there are 85 full-time OccupAtional safety 4nd

health personnel. .There ire, however, 16,846 establish-"

ments in Hawaii having 395,150 work places. Obviously,

there are not sufficient'numbers of trained professionals

or paraprofessionals available to adequately Serve the

objectives of the Occupational Safety and Health Act or

the humanitarian 4nd_economic objectives of Occupational

safety and health.

Some of the tasks currently being performed by the

professional and some of the job openings bqught about

'7.,y the Occupational Safety'and Health Act*II.nck not be

ly professi:nal. perscn

trained to the technician level can sat.isfactorily(7,erve

in many capacities: In addition, the OSH program also

takes into account the need to establish the OSHA curri-

culu at the paraprofessional levelin such a manner so

that graduates may continue preparation at a professional

level.

8 4



C. Target Groups

1. Description of Clientel Served
.4The primary target group is predominately male.

from a College-wide standpoint, 80% of the students

enrolled in vocational programs are male: The percent

of males in the ADT program is even higher than the

College-wide figure and amounts to about 96%.

ti 5

The various target groups served by the OSH pro-
.

gram can best be characterized by the career intentions_

of each group.

Students who intend to make occupational safety

and health a lifelong career. Some of these

students will seek employment upon cc.7pletion,of

the Certificate of Achievement or Asscciate in

Science degree requirements, while others may

continue their professional training at a four-
.

year'institution.

II. ,Students enrolled as majors in any of the College's

21 occupational majors. The stringent standards

established by OSHA and HOSHL make it esser5,tfal

,

that vocational majors be aware of the sfety.ant4l-
.,

health requirements for their in\tended vocat'oao,",'\.,
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III. Students who are present) y employed and have been

dbaignated by their employer as the "safety-man"

for the sub-unit or organization. In such

situations, the program will serve an upgrading.

functionn.

During the Fall 3975 semester, there were 56

declared OSP ma2ors in the program. In addition, 58

students with other majors at the Ccllegie enrolled in

OSH courses.

In the Fall 1976 semester, the comParable figurOs

acre 107 declared majors and 76 studen s with.other.

majors enrolled ir, OSH courses. .

`s,

The typical OSJj major during the tall 1976 semestet

was a mrle freshman whose permanent hoMe address was-
,

Honolulu, carrying 12 or more its anid nninq tO

work towards the Associate i1 Science,degree.

Students with majors in OSA genet tea 525 student--

credit hours in Fall 1975 and 1207 SCH in Fall 1976. Two

hundred ninety-four (56%) of the Fall 1975 and 714 (5910

1 ,

of the Fail 1976 SCH's were generated iin OSH courses, the

,....../
.

remainder were g-nerated in otier, centrally Liberal Arts4

courses.



In summary, the distribution of SCH generated in Fall 1975 and 1976 by OSH majors is shown below:

TABLE

MAJOR N.S. SOCSC OTHER

1975-Fall 294 (56%) 60.(11%) 86 (16%) '54 (!O %) 31 (6%)

714 (59%) 142 (12%) 237 (20%) 83 (7%) 31 (3%)

The following table was developed and shows the percent of continuing students_ majors over a two-year period:

TABLE I Percent Of Continuing Student Majors By Semester Over A Two-Year Period

Year Intake
Total

Enrollment
No. Students
Continuing

Percent (%) of
Continuing Students

Fall 1975 52 56 4* 7

Sor 197,3 / 24 62 38

Fall 1?76 93 50 60

1?77 13 94 31 86

Sum7-er 1975

Table I shows a nearly steady increase in the

'percent o`. continuing stulents.



3. Majors in the Program

:'ABLE 11 Summary of Program Activity Over A Two-Year Period 1975 -1977

Classes , Average
SemesterNo. .

SCFi in

MaiorHours
Student

Semester 'Year Courses Sect: Avg. Size Registrants SCH Enrollment

. Fall 1975 '2 4 44 12 177 531 56 9.49

Spr 1976 4 8 36 24 291 '873 62 /14.08

Fa1l 1976 8
,

14 25 42 347 1041 98 10.53

Spr 1977 10 ' 13 25 39 331 993 .94 10:57

4. Service to Non-7.ajors An important secondary target group for the OSH

program is made up of students in the C'ollege's other

occupational programs. These students will be affected

by the standards imposed by OSHA and HOSL when they

complete their trainj.ng and become employed. The pro-

gram offers i:.trodudtory courses for these students to

familiarize them with the requirements of State and

Federal laws.

The following table illustrates the enrollment of

non-majorsinto OSH course.S.over a two-year period.

Students from 1E. of the Colleges vocational programs

are represented, as well as L.,.beral Arts andiUnclassified <-340

students.
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D. Program Eloments

TABLE Non OSH Majors Taking OSH/Courses Over A Two-Year Period

ter-c emos- Year intake
Total

Enrollment
4 Studen,
Continuing

Fall .1975 58 58 0

Spr 1976 57 72 15

Fall 1976 59 76 17

Spr l977 43 66 23

1. Admission Rcouirements Reguirements for-admission-into the OSH nrcgram

2. P,-3ncical ncthcds of Instruction

(

are the same as that for admission into the College;Lely,

"any high school graduate, or any person 18 years.of age

or over, is eligible for admission [to _the Program)".

All students who declare a rti,:jor must take a place-

vent test in Mathematics and in English. OSH majors

whose placement scores show a need for remediation can

enroll in major courses concurrently with developmental

courses, with the instructor's permissidn.

Lectures, seminars, individualized instruction,

and Evaluation clinical experiences and use of guest lecturers.

9 2

Evaivation:

1. Student repor s on classroom teaching.

2. Dean of InstrUction evaluation.

p

93



3 Required and Recommended Courses

1

94

St.

I

3. Review by OSH Advisory Committee.

..
.

. OSH 101 Introduction to Occupational Safety and Health
i -

t, .

Part'I (5)

An overview, of the occupational safety and health and

includes: History of the safety movement from primitive

times to enactment of OSHA and other implementinc legis-

lation; ttcupational safety and health as career;

Occupational injuries and illness--.scope.of the Problem,

.cost factors and causal factors; techniques for control

of hazards; occupational health; introduction to human

factors of safety, the sociology of work, accident/

intent investigation, concepts and techniques-of

inspections, surveys and audits; communications skills;

instructional methods, materials and equipment; and the

development of-gccupational safety and health organiza-
.

tions. (3 hrs. lect.)

. OSH 102 Introduction to Occupational Safety and Health

Par II (3):

Prerequisite: OSH.101 or consent of instructor " co

Continuation of OSH 101 and study of occupational safety

and health organizations; job hazard analysis and pro-

X-
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,cneures; ....echniques of inspections,_ urveys and audits;.

incidant/accident investigation techniques; iob redetign;

protect(ye clothing and equipment; importance scope,of

0

application of occupational safety and health codes and

standards; cli icalanG field experience utilizing

college and/or cooperating business.facilities. (3 hrs.

lect.)

. OSH 103 Human Factors'in Safety (3)'

An introduction to the influence of the work environment

on the worker. Subjects covered are: The bfology of

work; human error and accident causation; man-maChine-

7

unvironrent interface; the behavioral sciences and

occupational safety and health; mental hygiene and

. occupational stress; physical-and environmental stress

on man; and, a9plication of factoks in occupational

safety and health 4.-OaraErts. (3'hrs. lect.)
0

. OSH 104 actor Fleet Safety (3) .
,

-/

Cc,urse wil' emrhasize rotor fleet operations as an . / -

integral part of the oyez-sail occupational safety and

11,-2all:h rvc,c7ram, with emchasis on driver selection and

training to include ps no-physical and skill testing;

6



vehicle operator control; the Hawaii traffic laws And.

environment; vehicle accident investiation; transports-
..

tion of dangerovs materials and.oversize cargo/ and,
-

integration of the fleet safety program into the
-

occupation6.1 safety and health program. (3 hrs. lect.)

,.,=0SH 105 introduction to Industrial Hygiene (3)

This course wiN. acquaint students with elementary'

aspects in the recognition, evaluation and control of

:-hazards related to air'contaminants, skin irritants,

noise, temoerature extremes, illumination and radiation,

Emphasize occupational safety and lialth program, codes

and standards; and training techniques. (3 hrs. lect.)

OSH 205 Physical Hazards Control Part I (3 J

Prerequisite: CSH 101, 102 Or approval of instructor

Scope and aoplication of systems safety; application Of'

human reliability and error; Application of occupation

safety and health requirements in purchasing and con-.

tracting, plant and job layout; principles and applica-

tion of guardingprinciples and application of electrical

and electronics safety;M:rinciples and application of

ma.-ial and mechanical equipment; elevators, chemical safety;

it a and compressed gas sustem; hand,and portable94
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power tools; shop production, tools and e uipment; intro-

\
duction to construction safety' .special inaustry hazards

unicue to the Hawaiian t; and,

clinical and field experience,utiliZing facilities of the

College and-cooperating busineSs f cilities._(3. hrs. )ect.)

OSH ?06 Physical Hazards Contr0 Part II (3)
.4

\

rerequiite: OSH 2.05, 4

(u hrs. lectL)

a

\ ',,,. \

OSE 207- .1.ndustriai Fire Prevention and. Protection (3)
,

This course is an introduction toy e cause, building

\

,

consturction, industrial processes, flammability of_
.

conttruction and industrial mate44alse\-integration of
1

\

,

.
1

,

fire prevention and protection requireents intothe

occupational safety and health program., This course will:

I:Ilsecoordinated with t he tolige's Department of Fire

science. (3 hrs. lect.)

OSH 208 Techniques of Industrial Hyg ene(3)

Course will concentrate on exploration of asic categories

of field instruments for detection of toxi substances, and

cortaminants, with an explanation of under ying theoreti7

cal principles. Concertration*will.be on racticaluse

98



in the field. Emphasis will be given to the relation-

ships

.

and responsibilities of the paraprofessional and

professional industrial hygienist. (3 hrs. lect.)

OSH 209 Occupational Safety and Health Standards

and Regulations (3)

Prerequisite: OSH 101, 102 or apnroval of instructo;,.

This course will be a review of the importance, scope,

appl.zation, and interpretation of codes and standards

in terms of practical application. Emphasis on the-

implementation of OSHA by the State of Hawaii. Clinical

and field experienCe utilizing the facilities of the

College and coopera--ing business/industrial organization.

(3 hrs. lect.) #

psH 210 Safety Program Management (3)
f,

Prerequisite:. OSH. 1Q1, 102,or approval of instructor

Course will acquaint the student with the fundamentals of

management and their applicatioh to safety program

development and organization. Emphasis wila be given to

the concepts of responsibility,accounta.bility and

authority as applied /to occupational safeti, and health.

(3 hrs. lect.)



4. Graduation Reqfirements--

Certificates and Degrees

t

(.

100
101

t ;=,
y.

REQUIREMENTS FOR THE ASSOCIATE IN SCIENCE-DEGREE

1. Program',Requirements-
. . ..,

a. Major courses - -33. credits-in Occuaationd`l-Safatv,
-,--

g
and Health.

b. -Each student shall successfully complete-..15

credit hourp'from the Arts and.ScienCes or'-

.

%special courses sections o-.c .tne College catalog,

The objective' of this require'rlent is to develop

in the student college level caPabilities

,communications, guantitative reasoning, and

social and cultural understanding. .(Math 3, 23;

Reading 001,-101; ELIPa5, 10,'15 cannot be used

to meet this requirement).

' c. A total aggregate of at least 60 credit hour$1-,,,.-

grade).
/

d. A minimum grade point average of 2.0 (C

e. Residency Requirement; The last twelve (12)

credits, in the major must be earned at Honolulu

Community College. Exceptions to that policy

may be made by the major.departments and the

Dean, of Instruction. Credits eared by examinaS

tion may not be used to satisfy this requirement.

,!
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1,0
Certificate Associate,

'Of in-Science

FtRSTSEY.ESTER

.

0-

to Occupational Safety and 'Health ?art J.

Human Factors in -Safety

introduction to Expository Writing

Achievement'

Credits

.
-3

-..e Degree

Credits

3

O

A

123 - Survey of Psychology
C .3

CHEY. 100 Chd:nistry and Man

CHF:: IOCI, or

higher
Chemistry, and Man Laboratory

- .

6 16

S7CON2 SEXSTER

OS.. 102 Introduction to-Occupational Sefety and Health, Part II .3 3

OSH MotorFleet Safety
3 3

.s *
OS F 105 introduction to Industrial Hygiene 3

MATH 24 or
hgher'

Eleiaentary Algebra

?::ZS 160 Survey of Phy ics
3

PHI'S 100!, or Survey Of Phy
1higher

16

102
103
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f"?:SRp SEMESTER

08H 205 .

OSH 207

4 AMS41'220

db.

1 11

CertificateCertificate
of

Achievement
Credits

Associate
in Science

Dc.gree

Credits

Physical Hazards Control, Part I 3 3

Industrial Fire Prevention and Protection
3

Techniques of Industrial Hygiene

.

Occupational Safety and Healph Standard Codes
and Regulations

3

Ethnic Subcultures
'3,

FWRTH SEMESTER

OSH'. 206- Physical:flazards Control, Part II.

OSH' 210 alety Program Management

Electj.v6s

-Miimum Credits Required:

D. Outcomes

104

A

3

6

30

15

3

3

13

60

At the end of its second-full year of operation,'

the OSH program graduated thirteen (13) studeRts in

May, 1977.

As of this writing, nine.(9) students have been

employed as safety professionals or upgraded by various

insurance underwriting firms in the Itate.

1(x5
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E. Curiculum Chaniesrojected

1. Changes in Offerings

\

106

\

As a result of two years.eXperience with h

.

program, it was deteimined that-therewas some redundancy--
, . .

. I .... .

.-5.b7the course offTrings: 'specifically 'OSH 209 - Oecupa-
,

.
.

. ,
. tional Safety and Health Standards and Refblations is

'fully covered, exceq_forthe.history.of.standards

developMent, in OSH.courSe 205 and-206 - j'h) sica1

Hazards Control, Parts I and ft and can be inCipbrated

into the latter courses.

. . 4

As a result of comments receved during studen
4

interviews, 'it is apparent that 'there is a need for a

Course offeriAg practical or work experience in apply.in

the knowledge.gained% A hew course,'is being deyeloped

A
0S11211 Occupational Safety and Health InterA hip will

make avail Vie practical or work experience as follows:
%

(1) y Students - will work as. safety inspectors

nd.assistants to the various vocational-technical

departments on the Honolulu Community College

v

campus.

(2) Night students with day employment--arrqngements

Will be made with their employers tp engage in

. 107,
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I

an approved safety projeet,in theirarea of

employment. This be coordinated wiyh the .

Department of Cooperative Arts an7Seiepces,

Education.

The State of Hawaii is essentially a small business'

andAindustry community. It would-be fa cetious th at mhny

businesses will be to afford the hiring'of more than tine

person to meet their occupational safety and health pre-'

gram requirements. Therefpre, the Honolulu Community

,Callege OSH program, which is primprily concerned to
T

!

qualify people as inspector/t55hnicians working under

it

.professionals, muse incorporaterin a1,1 its OSH course

offerings more training on progLm management and

.
administration, to prepare.lthe graduates for positions

where they will be the sole safety person in an enter'pri'se.

This can be accomplished with i tinimum.of course simigeS

by including case-studies, individual and class, and tern

project papers. This will further be facilitatedby the -

work experielce of the instructor-coordinator arid '

lecturers who represent apk-oxima'tely 120 years in tile"

occupational safety and health fields and complemented

108
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2. Graduation Requirements
N,

Changes Projected

0

o ArtiCulation With DOE And Post-

'Community College Agencies

109

by guest lectureis.

The growing impact of OgH Act of 1970 on all

vocations, trades and professions mandates that students
. k ,

studying for-entry into-any fidid of endeavor Should

have an orientatioirto the purpose, scope and requirements'

of law. In view of.this, a study is z Wunder waytto- ' -

develop_and_offer one-.er_two-Credit_orientation course

on OSHA for all voc/tech`itudents.
st,ros,

Current graduation requirements for either,a
, . Certi-

A
.ficate of CompletiOn or an'Associate in Science Degree

ere proper and adqguate, except as-noted below. .-

Articulation has been
S

,undi-Way with West Oahu_

College, VILM College of Education, UHM*School of Pitblic.:

-Health, ChaminadeCollege Of.,Honolulu and the Univeriity
.,..r

of Western Pacific, and.CogSWell College . (San Trapcisco
.

x

The increasing trend for professional credibility and
. .

.. .

recognition of occupational safety and health practitioners

is'evidenced by professional iegfstration in some states,
1'

i. e:, California, Texas, New York and certification.pro-
4 ,

\\.'
grams by the Board of Certified\Safety Professionals and

c)
m)

,

\

c



G. Personnel Resources

Present Staffing Plans

A. Faculty Characteristics'

'0 t

n I

. .

.

the American Association,of Industrial Hygiene. This:
. t

,

trend has established a need for further' academic edu-z

cation for the occupational safety and health practi-
-.

timer leading to-a.baccalaureate or master's degree.

The articulation with the above mentioned institutions

inaicate that by the end or 1977, baccalaureate programs

-ivi.11 be established in the State, of`Hawaiiwhch will

accept the'OSH courses offered by HCC. It will be impera-

tive ,) however, that academic courses taken at. HCC will

meet the professional core requirements-of these baccalaureate

programs. Therefore, dependent upon a'student's -career
.

objective; i. e. ", safety program administration (management,

business); safety paraprofessional/technician (inspector;

safety en&ineer (education); industrial hygiene (public

health), there will be a change required in the curre'r"

academic requirements for an A. S. egree:."-----

There ds a single full-time faculty memlim assigned

to the program. He is a nationally recognized safety

oprofessional, with over thirty-five years experience in-

1 12
___



B. i Workload

4

II .

t

de field. Other personnel involved witb the program

are lecturers and at the pfe&ent time; these are

recruited from the group of practicing safety professionals

.
in government, industry and insurance corporations.

During the first year, the full-time-faculty
.

...i-me.mber's teaching load was 12 credit hours per semtst.er.

During the second year, this was increased to the normal

15 c5redit hours expected of all full-time faculty at.

the College.- Due to the critical short.igeof professionals

in the field of OCcupational Safety in the State, it was.

necessary to schedule lecturers- for from'six (6) to nine (9)

credits each semester in order.to provide the necessary

'sequence of courses for major students. '

-, .0*

The Dingle full-time_faculty member, working with
).

.
. .-

the lecturers,. spent the first year developing the full

OSII ProgriWind,-during the second year, revised the Course

outlines and program-,sequencing to better serve. the needs

of industry. .fn addition, he has developed a proposal for

a campus-wide program of inservice training for faculty

and staff and acted as.campus safety officer.

114.



2. Projected Staffing Plan

7

Proj

instructo

bulk of t

not avail

a limitat

r

:

cted plans are to add one additional full-tiMe

Inasmuch as the lecturers, letio teach tlhe,
s

e OSH subjects are fully employed, 'they are

ble to.teach day classes. Therefore, there is

on on day clasS,offerings.' .The,addition of

A

3. :Major Activist -of Staff
1

11,5

another

of 'day class offerings.

inteuctor yould.essentially assume= the doubling

TheIrai)i&changes in the occtipatioanl
l. . c .
.

lealth field necessitate changes in course

\nd offerings; and changes:in curriculum as prekdously

1 \

safety and

materials

indicated. These continuing changes

the inCumbent instructor-coordinator

are accomplished by

Additiona\. ly, he

works in, close coordinatiOn with other.departments to

assume that necessary courses are available and offe

to meet the needs of the C11-1 students, particularly inthe

He also must be available to assistevening sessions.

7

and support the lecturers who cannot spend.any day hours

op the campus.. This includes student counseling and

assistance.
. \

- Community Services: The incumbe7t instructor-coordi-

nator is a locally, nationally and internationally known

116
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4

4. Staff Development Activities

4

4E6

C

.1

authority on oc upational.safety program ifianagement and

administr3ttion. Consequently, he frequently is requested

to lecture,- tea h seminars localTh on the mainland and

overseas. Thes -activities are the Subject of continuing.

/
letters of comp ement and thanks. He.also makes available -

his expertise a a no-fee consultant .on reque8t.

Until very recently, occupational safety.and health

was not an acad, mic discipline.. Consequently, the only.f

opportunities r staff or professional development is

./
for attendancea d participation at professional meetings,, ,

/ ,.

national and.int motional: This is absolutely imperative
// , ,..

\ .

in order that eh students be'afforded the most current
, /

,

- , ,! ,. ...
inicirmat ;on regulations, prbcedures, etc.

/ r
,..I '' : ;

Further/, in orde that the lecturers are afforded .the
/ .-

.lafe/ St informaticin,the instructaecoordinator bolas' . _

.
.

-`;

informal workshops (in 1-0.:'s hone) to update themi

-'..-- .:

1.17



H. Financial' Requirements (Non -CIP)

1. -Direct 'Costs

Academic Support

3. Institutional Support
;

1-.

4. 'Stucient Costs

I. Capital Imivenieiit (cu)

J. Major Strengths of the Program

1i9

r

'.4) . _ 'Financial data were.derivecvfolloidg-tht-tided-dr-of
. .ft ... v

the Ur' Instructional Unit Cost Stud_for the year e.i.f- ,

June. 30, 1974.

Budget categories included are A (Personnel),

B (Supplies) and-C (Equipment). For the academic, year

,1976-77, these .-osts totaled $29,163.30.

Supportive costs in:this.drea.include theDean!s

Office, Library, :and Instzuctional Resource Center and

amounted to $10,211.00.

fN*

InclU ec ae- dent Service, gministrators

Systeth and 11'H Offices) and operations andimaIntetince

costs all of whiCh,amoun'ted to $29,249.00.

The total cost per SCH'amounted to $33.74, or a:

total of $68 623.00 for the academic year 1976-77:

None.

The community and "atudent.interest in-the OSH program
- :

as evidenCgd by the increasing'registration in the OSH

courses, only limited by availability of course offerings.

120. -
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4

. Major Weaknesses

4

4.
The support of involvement in the program by the

local occupational safety and health of frateraty.

The continuing recognition of the program by the

business and industrial community as indicated by

requests for nomination of names fol jobs, i.e.,

Scryco-Pacific, Fireman's Insurance Fund.

The expertise and practical experience of the OSH

4instructor/leCturer staff;

The bvailaSility for on-campus clinical. experience.

.1The support of HonolulU Community College adminls-'

,.-
tration, staff and faculty.

o .\

. . \Lack of equipment funds to procure tjchnial.*

\
. .

.

equipment, '

.

Non-a\vi)ability of upper-level academic prpgression
. ,.

for Honolulu to=unity College OSP. graduates.
-. , !..

root. . OSH program, currently, does rpt.pffer the'student
O ,. ,

Limited full-tir6e faculty.

---PlIns4or Improvement'

1. 2 1"

sufficient.opporimnitv for DracticAlYArk_Qx_experierica..--

Current planning-includes the eventual hiring of

. an additional full-time instructdr.

12.2
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-Comments, by Faculty

4r4
1")

Comments by College Administrators

Proposed course and curriculum changes will-make

available work and practical experience for the OSH

student.

Current articulation with post=community -college

:'restitution indicate that by the en:d of 1977 there will

be available baccalaureate opportunities for the Honolulu

Community College OSH student.

123
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NEW COURSE PROPOSAL FORMAT

I. (xTpn% TF::11TICATJC:

A. ,IDENTIFICATION

.Course Title:

4

Techniques of Industrial Hygiene
I

Course Alpha OSH' Number 208 uro:ts 3

Lecture Hours 3 Lab Hours 0 Other 0

Total Hours 3

B. COUPE DESCRIPTION AS IT WILL APPEAR IN TUE CATALOG:
Course will con,:entrale on exploration of basic categories of field

-

'instruments for Jetection of tox:e substances and contaminants, with at
' explanation of underlying theorstical principles. Concentration will
be on practical use in the field wits clinical experience.

thewill be given to the relationships and responsibilities of the parapro-
fessional and professional industrial hygienist,

C. PROPOSED FIRST OFFERING: Sping 1977

Proposed section size:

D. PROPOSED BY:
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Dr. Julius Morris .
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Doan of. twil.,ruetion

DATE
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afourse out 1 i ne must be f i i ed i n t he kis ter c urse out
f i in lx.an of Inst. rue I, ion's of 1 i co by the depn r tnwnt
chairs in who signs the proposal .
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11. JUST1IMIATICII, :
' .,....----- _

A-R. Gli111:1thl, COUltS):: OBJEt"r1VES fthat knowledge and/or skills will':._
surrossiul completion of t hi ,,, course dove 19p.: in he student?)
Ad Gen in:al

.
.

To devcelop obi) ity to select and use appropriate field equipment fpl;
monitoring toxic _environmental exposures under professi mal guidance".

B. Specific '

1) Understand principles of industrial hygiene surveys, sampling & instru-
ct ment cal i bra t ion.

,.
A:. TAPGLT GROUP(S) (Por what. specific group(s) of st dents, or

-ential students, has this course been designed:)
Course is been designed to meet the Qdt ationa needseithe ' entering the
field of occupat ional safety & health r one al re ; employe I in the field, ,

and requi tVihkcific skills & practical experience, it,\.9e us : of industrial.
. hygiene testing & Me'asuring instruments.

.,-

CLIE!)T GROUI:.(S) (What speCific group organizations or tmsti-
LuLions in the university and in the community wil receive
the benefits of the knowledge and/or skills developed by-this
Course?)
Any employer requiring the services of a safety specialist, either full or
part-time will benefit; from a person who can effectively s lect & use
the proper industrial legiene detection and measuring instrut ents.

.MEASURPS or rrrECTivrunst, (Indicate evaluation procedures which
will be emplo to determine of the course objectives are
being met.)
1. Periodic quizzes
2. Midterm exam
3. Final exam

RELATIOUSH1P TO OTHEit COURSES (Iiidicate if this course will
replace an existing course-or courses, if it requires a-pre-
requisite, if .it is a preparatory:course for more advanced
work, etc.
This course does not replace and/or duplicate any course at Honolulu

_Community College. Prerequisite fo. this course is.OSH 105 and is not:
a prerequisite for any other course.

A 41 STA--lr it) ("AT ON:; (1,1 I I odd i L i rm.) s t, a f ri nu be requ i rcl
this course? What instructional sIcills and background

is requirod?)

Will 'require a lecture with prey t raining and 'experience' in the select ion
and use of indcri..1 hygiene field instrmentation.
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GENERA, GOOSE OBJECTIVES_ cont'd)
.

2. B able to select and use instruments for evaluating suspected
`-t)xic exposures..

9.

'/'



FACUIlTtES...AND EQUIPMMT IMPLICATIONS {Whatjacikitlies will be.
to(inirod Cho coUso? Tiltdt qtiipiiient will be iequired? Are
Oditional facilities and Lquipmnt .beyond those now available
required?)

-

Present facilities are adequate. Will reqvire specific types of,industrial
hygiene sampling and measuring instruments. Until such instruments can b&
purchased, they will and can be borrowed from government agencies, businesses
and vendors.

c44L-:\comsE DEvcLornENTIACKGROUND, (What led to the development of
\ 'course? How wa::- the'needadetermined7 Were surveyd and/of studidertaken?)

Training in 'wlectlon and use of industrial hygiene instruments is an
integral part of the training of all OSU and DOSH compliance officers.

IV. ARTIMIATIO';

A4. ARTICULATION (Are there comparabl,e_courses in ,the U. H. 'System?
Wirl this course transfer to other institut'oRs? What other
institutions have agreed to accept this cour e f0 credit for.
specific mjor and/or degree requirements?)
There are.-no comparable courses in Ull System. .re, however, fours
year cOIleges in thesmainland which would accept cefrrse qredits.

.

0

go. EDUCATIONAL DEVELOPMENT PLAN (Has this course been included in
.

'y

the discipline Educational Development ,Plan?)
).

Yes No

Honolulu Community Coll ege
October 1975

I



UNJVERSITY OF HAWAII:HOOOLULU COMMUNITY COLLEGE

176.clin quos of lilorrt=r-i-al -Hygiene

Course Title

Course Outline

A ,
OSii, 208

Department Land Course Number
.

I. COURSE DESCRY TIC)N:

Course will concentrae on exploration of4basic categories'qf field instru-
'mcnts for detection of toxic substances and contaminants, with an 'exi)lana-
.tion underlying thcdrecticd1 principles. Concentration will be on practi-
calsuse in the field_ with clinical experience. Emphasis will be given to
the relationships and responsibilities of the lmraprofessional and profes-is0 industrial hygienist
s5E'AESTER UNITtN

.0

r

HOURSE PER WEEK:,

, IV. PREREQUISITE:

V. COURSE OBJECTIVES:..

OSH 105'

3 0
(LbC1URt) LM)

A. General
. .

. To develop ability to select and use appropriate fie3d equipment for
mOnitoring toxic environmental exposures under professional guidance.

r.-.B. Specific
.

1. Undctstand pr.xnciples of.indust.rial hygiene surveys, sampling
and instrument calibra4on.

2. Be able to select and use instruments fo011'evaluating suspected
toxic exposures. ,

0

. COURSE CONTENT:
AIR CONTAMINANB-GAS MW VAP&S.-PARTTCULMS - A review of the definitionNH. oe.+,

of terms and the collection properties of matetials.

SM1111,1g Ct.);;IDI,Itt'llONS - Tlw conct pt. of reprk Sent at i ye sampling and sampling
efficiency Are studied. The effect of the nature of contaminant, on sampling
is examined,
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Iv. couR5E'convr ceon0,1)

CALIBQATioN or INSTRUMENTS.- Specifie calibration techniques are examined
for: air flow metering devices, grab samplers,woncentrating instruments
and direct reading instruments.

CALIBRATION or INSTRUMENTS - Volume calibration, using a wet gas meter and
flow rate calibrator using a manometer.

tall SAMPLERS - A review of the, following instruments: hand pump, piston1.
pump, ejector, fans vane pumps, diaphragm

, -

INERTIAL COLLECTORS - The theoretical principles are st.udied.\ The operation
of impinurs and cyclone collectors are studie,d;in 1Basicc concepts
of dust counting are covered.

AIR SAMPLERS, INERTIAL COLLECTORS - Samples are collected using impIng6ts.-...-Y. - ..
Dust samples are counted:

DIRECT READING COLORIETRIC INDICATORS - The theory and use of liquid
reagents, chemigally treated papers and indicating'tubes is studied. The
collection of samples for future idboratory analysis is covered.

DIRECT READING INDICATOR TUBES - The use and limitations of indicator
tubes is examined. Various instruments and indicators are reviewed.

DIRECT READING coLoRmuRic INDICATORS AND INDICATOR TUBES (LABORATORY) -

Air pump calibration is conducted. A variety of colorimetric indicators
and indicator tubes are used on unknown materials. ,

-i-

DIAECT READING PMJCAL 1NSTRUMgNTATION - The theory of operation is studied.
The general consideration of use calibration, interferences, sensitivity,and
specificity is covered.

DIRECT READING PHYSICAL INSTRUMENTATION - The measurement of'unknown con-
centrations of ozone, oxygen and combustible gas using the appropria.te.
instrument.

DIRECT READING 1211YSICAL INSTRUMENTATION - The measurement of u,d concen-
traiions of carbon monoxide, mercury, halides and hydrocarbon using the
appropriate instruments.

VENTILATION SURVEY INSTRUMENTATION - A study of the principles and instru-
mentation used in ventitaciop. F. -

VENTILATION -suRvrY INSTRUME1f1ATION,- The nse of vane anemometer, thermo
velohAerb and sikoke tubes in evaluating ventilation systems.

nomr rmrATIo:: - The study of the pteper techniques used in noi-ssr survey
instrumentation. .

FX.11,11 NT1ON - 'ct act; Ica I noise surveys are :wet-Iry isheq
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..

VII. TEXT AND REFERENCES:

1. Text:. United States Strel Corp.
Envirottmetitat heal Lb Mon i coring Manua - 1973

9. Re feranste.:. "Yundamentals .a.f titiInnt_rial- Hygiene" -MSC - 1971
3. Handouts

EQUIPMENT AND MATERIALS:

A.- Classroom
1. Slide,film strip and motion picture projector
2. Blackboard
3. Examples of Industrial hygiene testing. instruments

B.^ Lob.

IX, METHODS OF INSTRUCTION:
Q.

'1. Lecture and demonstration
2. Student use of instruments
3. Discussion

METHODS OF EVALUATION:

1. Periodic quizzes
2. Midterm exam
3. Final exam

Date

k,

Submitted by

p
Appro7eciGy!
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PAGE(S) 105-114 *A& (WERE) *NSW* (RFNOVED) FROM
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