MOCUEBAT RESTHE

BD 137 544 08 (B 010-459

AUTHOR Pisher, Harold S.; ind Others

TI11E } Stady of Job Dezands and Carriculua Developaent in
dqricultural fraining Related to the Huskegon County
fastewater fanagesent System. Pinal Report. oluse I,
in Overviey of the Research Project.

INSTTIOTION  Huskeqon Area Intermediate School District, Hich.
SPONS AGRNCT  Office of Bducation (DHEW), Fashingten, D.C.
BURERD RO 021892
POB DATE Jan 76
GRANT 026=0-T4+1669
MIE 115p.; Tor related docusents see CE 010 459 and CF
- 011 062-064
EDRS PRICE ‘HE-$0,83 HC-$6,01 Elus Postage,
DESCRIPI0RS  Agricultural Education; Aqriceltural Research
{ projects; Bebavioral Objectives; *Currict’an
. Developnent; Euployment Projections; Fara
| Occapations; *lob Skills; Job Training; dunior
Colleges; land Use; learning Hodules; *Manpover
Yeeds; Material Developsent Off Farm dgricultural
Occupations; Progran Descriptions; Progra
Developaent; Research; Secondary Bdacation; Surveys;
Task Analysis; *Vocational Developuent *Haste
» Disposal; #fater Pollution Comtrol; Fater
P Resources _
1DENTIFIERS  *Michigan; Michigan' (Huskegon County) .
ABSTRACT ’

- / this voluse is one of a four-voluse final report of a
reseatch project developed to identify the jobs and tradning needs
for the area of vastewater land treatnent systes and related

agricultural occupations, The overall purpose of the project is
presented in ‘terns of its six subobjectives: {1) To identify the
aqricultaral dccupations related to the Fuskeqon County Wastevater

_ Yanagenent Systen (KCWHS) and deternine job needs, (2) to perforna

task analysis on each of the identified agricultural occupations o
related to the CHMS, (3) to write student terninal perforaance
objectives and develop nedules of dnstruction, (4) to explore the
possibilities of utilizing the HCTAS as an educational tool, (5) to
hﬁhpﬁﬁutuﬁuﬁshﬁmﬁhmamwﬂtonﬂuﬂtn
articulated curriculun with actual prograss, Overall findings
presented shoved that nationvide eaployment of individuals working in
conventional vastevater’ treatment systems as vell as modern systens
{5 expected to°rise rapldly through the xid-1980°s and that there is

"3 peed for student modules of instruction for the agricultural. .
occupations. Appendizes constitute the majority of the docusent.
Kajor appendises are titled Task Inalysis Survey Instruments,
selected Pagés (9 pages), A Sample of the Format Used for Friting
student Terninal Perforsance Objectives and Instructional Hodules (12
pmaummMﬂmmmmmmmmmmmm
(2 pages), Bibliography of Docusents hevieved and Used for the
project (11 pages), Survey Question and Besults Concerning Using the

HCRKS as an Bducational Tool (5 pages), 2ad A Discussion of .

Possibilities and Approaches for Inplementing Vocational and
nechnical Aqricoltural Prograns in Career Bducation Banaing District
§21 (14 pages). (SH) e

Documents acquied by ERIC include many informal unpublished materlals not avaiable from other sources, ERIC makes every o

effor sest copy avallable. Nevartheless, tems of margina seproductblity are often encouttered and this affects the !

the aninal.

Q
qualiE MC iche and hazdeopy reproductions ERIC makes avallzble via the ERIC Document Reproduction Service (EDRS). —
EDR SOl fo the qualty of theoig document,Reproductonsspplied by EDRS s the st that can bemade rom 8

FINAL FEPCRD

VOLOME I QF IV VOLUMES - AN OVERVIEW OF THE RESEARCH PROJECT

PROJECT N0, V0218VE
GRANT NO. 0BG-0-74-166%

Zi\ STUDY OF JOB DEMANDS AND CURRICULUM DEVELOPMENT IN AGRICULTURAL
TRAINING RELATED TO THE MUSKEGON COUNTY WASTEWATER MANAGEMENT SYSTEM l

HUGH H. TYLER, SUPERINTENDENT
MUSKEGON AREA INTERMEDIATE SCHOGL DISTRICT
630 HARVEY
MUSKEGON, MICRIGAN 49442

7 HAROLD S, FISHER, DIRECTOR
EDDIE A, MOORE, Ph.D., PROJECT COORDINATOR

JANUARY, 1976

‘THE RESEARCH PROJECT HERELN WAS PERFO?MED PURSURNT TO A GRANT

WITH THE OFFICE OF EDUCATION, U.5. DEPARTMENT OF HEALTH, EDUCATION,
AND WELFARE.  CONTRACTORS UNDERTARING SUCH PROJECTS UNDER GOVERNMENT
SPONSORSHIP ARE ENCOURAGED 70 EXPRESS FREELY THEIR PROFESSIONAL
JUDGYENT IN THE CONDUCT OF THE PROJECT. POINTS OF VIEW OR OPINIONS
STATED DO NOT, THEREFORE, NECESSARILY REPRESENT OFFICIAL OFFICE OF
EDUCATION POSITION OR BOLICY.

N
F‘
I
o
b
r
b
7
é°
0
il
U

U.5. DEPARTHENT OF |

HEALT, EDLCATION, D HELEARE .
EEFAITMENY [ HEAI,.VH.
EpUCATION LWELFAE

OFFICE OF SDUCATION o™

i

i £EN REPRO

GOCUMENT HA: BEEH RE
e ¢ 8 BECEIED FFON
'quanﬁr—wzmnnamm»

§
SE'ATBFHEMLNM
Epucation poaTId




PREFACE

This volume is one of four volumes prepared by staff in
the Vocational Education Department, Muskegon Area Intermediate

. School District, as a part of the research project entitled, _
"A si:udy of Job Demands and Curriculum Development in

Agricultural Training Rélateﬂ to the Muskegon County Waste-

water Management System.™ The project was funded under a

‘contract with the Bureau of Occupaticnal and Adult £ducation,

U.S. Office of Education. The final Repcrt consists of the

following volumes:

Velume I: An Overview of the
Research Project

Volume II: Task Analysis Results
Volume III: Student Terminal Performance
: Objectives and Instructional
Modules
’ -
Volume IV: | . Career AwarEEésg Information

{

Cltlzens in Muskagan County, Ml?h;gan were fartunate in the
late 1960's to receive federal, state and local dollars for the.
construction of a 40+ million dollar. "Demonstration" wastewater )
treatment system. It was the opinion of many concerned individuals
that a wastewater land treatment system would stimulate the
Muskegon economy and restore lakes, streams, and rivers to a
condition of purity most Americans had almost given up the hope of
achieving. The researcan project grew out of the need to identify the ..
jobs and training needs of individuals desiring to work in waste~
water land treatment systems and related agricultural occupations.
It was ant1c19a§$d that hundreds of new agricultural related jobs
would emerge in the region as a result of the Muskegon farm

irrigation system.

The purposes of this project were: (1) To identify job
needs for agricultural occupations which will resuit from the
Muskégan County Wastewater Management System and perform a task
analysis on each occupation; (2) To develop instructional modules
and determine their place in either high school or two-year college
@rag:ams, and (3) Implemert an arflculated curriculum with actual
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INTRODUCTION

Prcblem Area Toward Whlch the Project was Dire cteﬂ

‘FPinding effective means for treating domestic and industrial
wastewéger has been a. national and international oroblem over the
-years. ‘The United States Environmental Protection Agency, the
State of "Michigan -and the local people in Muskegon County '
initially ‘invested 40+ million dollars to construct a’
f“demanétratlan wastewater land treatment system to restore
lakes; streams, and rivers to a condition of purity most
Americans had almost given up the hope ¢f achieving. On
February 28, 1973, this 11,000 acre wastewater management system
was :ElEEtéd as one of the top ten engineering achievements of
1972 by the National Society of Professional Engineers.

On October 18, 1972, Public Law 92-500 (P.L. 92-500) titled,
"The Federal Water Pollution Control Act Amendments of 1972" was
issued by the 92nd Congress. The act established as a national
goal the elimination of the discharge of pollutants into the
natian 5 waters by 1985, The MuSkEgOﬂ ééunty Wasteﬁater Hanagée

water p@llutlcn ;rcblems in the area “and to St;mulate ‘the
Muskegon economy. As of spring 1975, public and private aggncies
- were waltlng for the data to come out of the Muskegan project in
order to determine the feasibility of constructing similar projects
for alternative or, supplemental purposes. EﬁVernmental‘
Protection Agency Administrator Russel E. Train publicly
endorsed the land treatment approach for adequately treating
wastewater in late April, 1975. Because land treatment 1is
considered the best practical approach .to treat;ng wastewater,
;t lS reasanable tD state that tﬁare are gclng to bé 51mllarA
natlgn ;n years to zame. When thé prapasal far th;s p:gject
was submitted, no significant data on the creation of jobs,
training needs, or the impact on agricultural §réduct1an was )
available as a result of constructing and operating a comprehensive
land treatment system. It was anticipated that hundreds of new
agriculture related jobs would emerge ‘in the region as a result.
of the County's 11,000 acre wastewater system. It has over 5, DDD
acres of irrigated crop land and is the-largest farm as well
as the largest corn pr@ducer in the State of Michigan.

Géals and Dbje:tlvas Df the Praject

The major purpose of this project was to ;dentlfy job needs
and develop a model educational program for training individuals

to work in agricultural occupations related to the Muskegon
Coun.y Wastewater Management System.‘ It was further proposed
that the 14 secondary schools in the area and Muskegon- Eammunlty
College would find a means of utlllzlng this modern and unigque
Caunty -owned farm irrigation system /,as a laboratory for training.
in vocational agrlculture and environmental technology. :

The proposal stated that the praject would carry out the

fclléW1ng primary objectives: /



1. 1Identify job needs for agricultural occupations
which will result from the Muskegon County
Wastewater Management System and perform a task
analysis on each occupation.

2. Develop instructional modules and determine
their place in either high schcol cr two-year

3. Impiémént an articulated curriculum with actual
programs and gain approval for funding.

Because of the guantity of information developed by the
staff, the final report consists of four (4) volumes. This

‘volume (Volume I) of the. final report includes a summary of .the

procedures -and accomplishments relative to each volume.  Also
included in this volume are general findings and recommendations.
The reader will be asked to refer to the Appendix of this volume
for specific information in regard to the volumes prepared,

i PRQjECT PRDCEDUFEE AND ACCOMPLISHMENTS

will be dlscussed in tefms cf pf@ject sub—abgect;ves_

An invaluable element traditionally used to assist in
research;ng, planning, implementing and evaluating educational
programs has been a working advisory committee. An advlsary
committee representing local, state, and federal. adencies from

_the public as well as the prlvate sector was organized early

1in the project. Three group advisory committee meetings were

.held. In addition to grcup meetings, a majority of the

advisory committee members were used individually or in small
groups: to assist the research staff in completing various stages
in the project. A list of the individuals who served as

advisory committee members are listed at the beq1nn1ng of this
report under acknowledgements.

Sub-Objective One

==To identify the agricultural
occupations relatéd to the
Muaskegon County Wastewater
Managemﬂnb System and detera
mlné job needs. i‘
With the assistance of county emplgyéeg working ¢a the site, the
staff identified the following agricultural. occupations on the
site:

a. Wastewater Treatment Qpératgr

b. Wastewater Treatment Laboratory Technlc;an
c. Agricultural Equipment Mechanic DA
d. Farm Equipment Gpe:atar Lo
e. Farm Manager

f. Field Supervisor : /

2 - 8 /) /



g. Irrigator
h. Grain Drier Operator

Employment Ovtlook for agrlcultggal7Q§§§Ea;ipnsfRgpregenteixat the

yqskegan Cgunty Wastewater Management System

Because of Public Law SgaSDD and other: factors, there should
be varying employment demands for skilled and technical individuals
to fill the types of occupational positions under study. New
wastewater treatment plants will have to be constructed or upgraded:
in many local communities to meet the 1985 water pollution
standards. There should be a greater demand for wastewater treat-
ment operators and labeoratory technicians in years to come.

Walters (1974, P. 9) has prcjected that the total employment of
persons working in Michigan's municipal wastewater treatment plants
will increase to an additional 27.9 pergent from the end of 1972

to the end of 1976 if construction of new plants and plant upgrades
:@ntinues as expected. One-third of the employees will probably
be in the operator classification and manv will perform main-
tenance and laboratory duties. One could also predict that

because of P.L. 92+500, there should be a greater demand for_
wastewater treatment operators and laboratory technicians on

the national level in the future. This prediction is supported

by the Bureau of Labor Statistics for the Bureau states:

"Employment . . . is expected to rise rapidly through the
mid-1980's mainly as a result of the ccnstruetién of new
treatment plants to process the increasing amount of
“domestic and industrial wastewater. Also, more highly !
trained operators will bégneedéd as existing plants expand
and modernize their facilities to cope more efficiently
with water pollution. In addition to the new jobs from
emplovment growth, many. job openings will occur -as experi-
enced operators retire, die, or transfer to other occupa-

tions." (1974, P. 2).

In a recent study conducted by the Agricultural and Natural
Resources Education Institute at Michigan State University for the
Michigan Department of Education, the authors revealed that 597
workers were needed by Michigan's Farm Machinexry Dealers
Association in late 1974. The normal reéplacement rate for
- Michigan's Farm Machinery Dealers Association was 283 per year
for an annual turnover rate of 14.2 percent. (Ihuemmél, Discussion
Report 1975) ’

does not appear to be as attractive as the futura nat;anal demands
for wastewater treatment operators and laboratory technicians.
The 'Bureau of Labor Statistics reveals:

"Employment of farm equipment ‘mechanics is expected to
increase slowly throughout the mid-1980's. 1In addition

to jobs from employment growth, ‘several openings will arise
each year as experiericed mechanics retire, die or t: ansfer
to other occupations." (1974, P 2). :

7



Treating wastewater by means of land treatment received

much publicity in 1975. The federal support of the Muskegon

County Wastewater Management System and the endorsement by
Mr. Train could possibly mean that there are going to be more
land treatment systems constructed nationally in the  future.
This method of treating wastewater should increase the demand
for more specialized agricultural equipment mechanics.

For some y~ars now, American farms have decreased in number
and increased i: size. The production of farms has also
increased. Because of new technology found in many American
farms, managers and supervisors have also decreased over the
years. This trend will EDFLlﬁue in the future as the number of
U.8. farms decrease.

With anticipation that land treatment will be used in the
future to adequatély treat domestic and industrial waste, there
should be an inci.asing.demand for farm managers and field
supervisors, partlcularly for grain production farming operations.

With an increasing demand to produce more grain crops on )
large American farms, many farmers are installing spra irrigation
systems to increase crop production. The demand for irrigators

and grain drying Dperatars should increase rapidly through the
mid-1980"'s. Assumlﬁg that land treatment will be an alternative
or supplemental system for treating waste in the future, more
irrigators and graln drier operators will be needed.
Sub-Objective Two - | --To perform a task analysis on
) S ‘ ’ each of the 1dentlf1ed agrla

Manag;ment SystEm

. Ihe resear:h team wanteﬂ to kn@w what job skil;s, knawlédges,

Masan, Mlchlgan, prav1ded ‘tha research staff w1th sample 1nstru=,
ments used by the Center in performing task analyses on various '
occupations. The Capital Area Career Center instrument was
revised to meet the needs of the Muskegon Area Intermediate
School District (MAISD) research project.. Task statements for
several agricultural occupations studied were received from

‘Michigan State University, Montana State University, and The

Ohio State University. This information assisted the staff in
developing some of the needed instruments. Due to the fact

that the research team was unable to locate task statements for
some of the agricultural occupations studied, personal inter-
views were conducted by staff to identify the duties of
individdals working in the Muskegon County Wastewater Land
Treatment System. Instruments were developed for each occupation
and field tested. Several revisions were made in order to
clarify the wording in the directions for completing the
instruments as well as task statements. Appendix A, pages 13

to 22 illustrates the format used to collect data pertaining

to job skills, knowledges, behav1crs, and basic skills for the

eight agrlcultural ‘occupations’ studled

R 10



Several instructors of vocational agriculture in the
Western part of Michigan were used to assist the project staff
in collecting the research data. See Appendix B, Page 23 to 24
for names and addresses of vocational agriculture teachers 'who
assisted in the data collection phase of the prajec&. All '
data colle;tgrs participated in a training session designed to

equip “one with the necessary basic skills for collecting field
data. See Appendix C, pages 25 to 28 for information used in

training data collectors. Task analy51s results for each
occupation studied can be found in VOLUME II - TASK ANALYSIS
RESULTS. o
Sub*@bjective Three --To write student terminal

performance objectives and
develop modules of inst:u:ticn

A thlrd sub-objective of this project was to write student
terminal performance objectives and develop instructional modules.
The research staff used computer results as a means for writing
modules. In the early 1970's, ~the Michigan Department of
Education developed student performance objectives for every
vocational program offered in Michigan public schools. The
format used by the Vocational and Career Development Service in
writing student pérfarmance objectives was adopted for preparing
performance DbjéCthES for the MAISD research project. This
format is shown in Appendix D, page 30. Student terminal
performance objectives written by the staff outline specifically:
(a) The conditions under which the student will perform; (b)
What the student will do as a result of the ‘instructional
module; and (c) How well the student will perform. Student
terminal performance objectives were reviewed by a teacher
educator, 1nstructars of .vocational agriculture, and several
community college 'instructors who taught environmental chemistry,
field biology, ecology, and welding. Comments.received from
reviewers were considered by the staff in revising this material.
See Appendix E, pages 42 to 43 for a listing of reviewers. A
complete set of student terminal performance objectives for each
occupation can be examined in VOLUME III - STUDENT TERMINAL
PERFORMANCE OBJECTIVES AND INSTRUCTIONAL MODULES.

The research staff was confronted with the task of dESLgnlng
a delivery system for developing instructional modules. The
format for writing instructional modules was developed by the
staff and reviewed by several individuals who are knowledgeable
in curriculum development. We are of the opinion that the
instructdional strategy developed will be accepted by instructors
at the High school and community college levels. The instructional
strategy was designed to provide enough flexibility so that each
individual user could adopt materials appropriate to his/her own
style and situation. The format was also designed so that when
certain skills and knowledges become obsolete, this material can
be deleted and new information incorporated.- An explanation of
the elements included in the modules are shown in Appendix F,
pages 44 and 46.

1 s




Several public and private agencies supplied the staff with
technical information. See Appendix G, page 47 to 50 for a listing
of the industries and agencies who provided the staff with materials’
related to this project. A bibliography of documents reviewed and
usad for the project can be. examined in Appendix H, page 51 to 62.
‘With the use of this excellent information, 1n5tructlonal modules
were written for some of the occupations studied. Modules were
reviewed by several experts. The module review form is found in
Appendix I, beginning on page 63. A sample module is ‘shown in
Appendix D, pages 31 to 41l. Other instructional médules developed
by the staff are found in VOLUME III - STUDENT TERMINAL PERFORMANCE

‘OBJECTIVES AND INSTRUCTIONAL MODULES.

; Sub=0Objective Four . =-To explore the possibilities

777777 B of utilizing the Muskegon
County Wastewater Management
System as an educational tool.

O

The research team selected influential people in Muskegon
County in order to identify the possibilities of utilizing the
Muskegon Ccunty Wastewater Management System to enhance -the
learning of youth and adults. Comments and guestions obtained
from the interviewees were summarized. The research staff
explored possibilities with seéveral local and state controlling
agencies to determine whether the site can be used for educational
purposes, and if so, to what extent. The type of individuals
su:veyed follows: '

Occupations/Positions v ‘Number Surveyed

Superinténdént of Public Schools
Assistant Superintendent of Public Schools
Board of Education Member
Vocational Agriculture Teachers'
County Extension Personnel
Community College Administrator
State Department of Education Representatlve
Department of Natural Resources Aﬂmln;stratar
Former County Commissioner s
County Commissioner % '
County Administrator :
Muskegon County Wastewater Management
System Personnel

e Lo L e e

[

Total 17

- The sur ’ey guestions and findings are fauni in Appendix J
beginning on paga 67. The survey was conducted in one-to-one-
interviews. The following is a summary of the perceptions of the
individuals surveéeyed regarding the utilization of the system.

1. Wlth only three high 5chools in Muskegon and Oceana
-unties. providing Qppartunlty for vocational
Bgflculture training, it was almost an unanimous

opinion that more programs were’ needed for all

12 } . T -
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schools. Suggestions to enlarge included use of the
Muskegon: County. Wastewater Managément System as a .
location'.for new programs,. (i.e. -ornamental horticulture,
prédugtlan ‘agricul ture, agricdulture mechanics and- ‘natural
resources). Field tr;ps for all ages were also highly

_encouraged.

/, 2. Theré was general concurrence that the Muskegon County
Wastewater Management System site should be utilized as
‘a national center for seminars, training and information

"~ .dissemination of’ the. operatlon of wastewater 1and
treatment systems.=

3. Thére'wassa;general agreement that the MstégGﬁ County
Wastewater Management System should be used as an out-

. door laboratory for classroom teachers, (i.e., field
— trips, land surveying, 1920 farm scene with house and
'F\ barn furnished and stocked as a 1920 farm).

4.  There was a strcng support for a v1e1t@r s center and
‘the suggestion was made that Muskegon Community College
students-interested in "People Contact" oriented ij -
experlences could Qperate the center. _

avallable to 4~ H, Béy and Glrl Scouts' and ather organl—
zations 1nterésted in ecology, agrlculture or : .
i conservatlon." :

6. Educat;@nal ventures shmuld 1nclude w1ld11fe manag, ment,
recfeat;sn and taurlsm S

7. There was m;xed support, ﬁut enéuqh to warfant lnvest;—
gation Df the develapment cf cammunlty gardens on the’
site. : , ‘

8. There was Strong suppart to build fac;l;tles on the site
for use in vocat1ana1=techn1caL agriculture programs by
high schools and the community college. Some sugdgested
beginning by using éxisting barns and houses on the site.

9. Dther suggestlaﬁs ;ncluded.

"a. Educational 1ﬂVélVémént in publ :é;atiéns-
b;*gControlllng hunting :
‘¢. Experimentation and research center
. +~d. Emphasized coordination and cooperation
C o o : e o
Sub-Objective Five , ==TQo devéf%p-étuéent awareness
| = T T N - l o ¥ . :

. In Drder to prov1de students with- an awareness Df the : 7
Agrlcultural Industry and the many occupations available as a- "%%%ﬁ<

‘career, the staff W1th the 3551stance of ccnsuLtants, developed




two (2) filmstrips with narration on cadsette tapes. One .
filmstrip, entitled, "PREPARING FOR A CAREER IN AN EXPANDING
INDUSTRY - AGRICULTURE," includes the following: (a) The
purpose of agricultural education programs; (b) The type
of education institutions in which one could receive training
in agriculture; (c) The type of teaching methods used to
' prepare students for agricultural careers; (d) The Future
Farmers of America youth organization; and (e) A description
of several occupations in. the Agricultural Industry. . : ;/
& second ﬁllmstrlp entitled, "THE MUSKEGON COUNTY WASTEWATER
MANAGEMENT: SYSTEM - A SYSTEM DESIGNED TO TREAT DDMESTIC AND
INDUSTRIAL WASTE NOW AND FOR THE FUTURE," depicts the following:
(a) The plaﬁnlng, develgpment,’and construction of the project; -
(b) How the system operates; and (c¢) A listing of agricultural
occupations found in the Muskegan County Wastewater Management
System and the duties of individuals studied. The content Y
of the two. filmstrips can be fcund in VDLUME IV - CAREER"
AWARENESS 'INFORMATION.
Caples Df the two fllmstr;ps

'nd cassette tape may be -

_ Mlch;ggn 1 49442,

Sub-Objective Six : S ==To implement an articulated -
' - ' curriculum with actual
programs and galn approval
‘for fundlng. :

In Qrder to determlne the vocational 1nterest (StudEﬂtS;
were asked to select two course cfferlngs) of approximately
‘6,000 tenth and eleventh grade students-in Career Education
Plannlng District (CEPD) #21 which consist.of fourteen school
districts, a survey was conducted in the Fall, 1974 by the
Vocational Education Departﬁent in the MAISD crganlzat;@n.
The results of the survey are shawn below:

-

E;rs?igholce ~

Agriculture , :
Production o . 121
Supplies o : ’ ‘ 14
Mechanics ( : s T ' . 24
Products . _ : 29
_Grnamental H@rticulture _ _ 66 -

- i Total 254 4%

Sécand Choice

Agrl:u;ture : o

. Production 96
Supplies . o ' ' : 34
Mechanics o ' ' ’ 28-
Products : _ 36
DrnamEﬁtal Hartlculthe _ A 84

U © Total 278 5%




. 1
¢

o The MSU study of pzajectea needs (Thuemmel Repért) shown below
is interesting to ccmgare W1th the Etuient interest flndlngs of
‘the MAISD survey:’ » - o B ; : -

o

Agr culture = . 1974”79/Year Requlred* Being Tr
-~ Production o | 1600 _ , 1040
~ Supplies . N 760 . _ - 90
\\-Mechanics ‘ 520 L 220
.Ornamental HDrt;culture B l?SD . 7231

(* These flgures have been rounded cff)

. As of December, 1975 vacatlcnal agrlzultural pr@grams
were located at Montague, Shelby and Ravenna, Michigan 'in CEPD #2;.
Due to the location of those thraé programs, many students hnf
.CEPD #21 were unable to enroll in’.vocational’ agz;cultural programs-.

One objective of this project was to identify ways ingwhich more . - =

SpeﬂléllZéd vocational agricultural programs could be lmplémented
in CEPD #21. The staff met with several groups for .the purpose
of genérat;ng ideas caﬂ:ern;ng implementing prégrams. An idea

sheet is attached as Appendix K. The staff discussed thls 155uef“;yfm

W1th the following agency rep:eséntatlves. L P

-Mlchlgan Department . of Educatlan _ﬁ;f~” ' o o S
" Michigan State University ’
Muskegon Area lntermedlate Schaa; D;strlct Board of
Education : . - W e
Muskegon Community College- ‘ : Lo -
‘Muskegon Cgunty Board of Cgmm1551éners
Muskegon County Department of Public Works Board *
‘Muskegon County Metropolitan Planning Ccmmlsslan
- West M;chlgan Shc:ellne Reglonal Develogment Cgmm1551an>
The followlng locations were ment;onéd in regarﬂ to the:
1mplementatlcn of new sp3clallsad vocational agricultural '
‘programs in EEPD #2;,a ‘

1. The Wastewater Site = S
2. Buildings which may not be needed by the schéols in
.,the future because of de cllnlng enrollments

- 3. Muskegan Ccmmunlty Eal;égé

S

r

Prepared notes fér a meeting between Muskeg@n Cémmunlty
College, Michigan Department of Education, Michigan State
‘Unlver51ty and Muskegon Area Intermediate School District are
found in Appendix L. The discussion centered around implementing
vocational and technical programs in CEPD #21. A proposal that

was presented to the Muskegon County Egard of Public Wgrks is
attached as Agpendlx M.

VGEﬁ ral Findings

An anaiysi' of aata and ;nformatlan received- from vaflOuS
'1nd1v;duals Eﬂd graugs ravealed. the follgw1ng. ’

15
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'Nationwide emplayment of 1nd1v1duals working in

f

conventional wastewater treatment systems as well &

as modern systems (e.g. land treatment systéms) is
expected to rise rapidly through the mid-1980's..

. Total employment of persons working in M;ghlgan s

municipal wastewater treatment plants will increase

'to an additional 27.9 percent from the end of 1972

to the end of 1976 provided construction:of new
plaﬁts and plant upgrades continue as expectea.~
One-third of the employees will probably be in the.
operatar classification and many will perfarm main-
tenance and labgratcry dutles.~

Present prEdlCtlonS :egardlng the nat;onal empl@yment
of farm equipment mechanics reveals a slow increase

throughout the mid-1980's. Treating liquid waste

© - by means of land treatment should increase. the demand °

- to some extent. There was much commonality ;

for more SpéélallSéd agrlsultural equlpment mechanlcs.

"Five-hundred and ﬂlnétYWSéven workers were. néedad by

Michigan's Farm Machinery Dealers Assac;at;on in
laté 1974 The ncfmal replacement rate fgr the

annual turnaver rate of 14.2 pércent..

American farms will ccntlnué to déﬂzease lﬁ numbez

“and increase in size to some extent 1n the future,
-Technclogy will play an ;mpartant role in Prcducxng

agrlcultural commodities in other parts of the world.
The néed for skilled, technlcal; and prcf3551cnal
1nd1v1duals in agrlculture is expected to. increase
thrcughaut the mid=1980's. Opportunities- should be P

“available in the following occupations: (a) Farm

Manager; (b) Field Supervisor; (c¢) Grain Drier' Dpératar,
(d) Irrigator (spr;nkler systems), and (e) Farm Equ1§ment
Dperataﬁr S

Analyses of ij tasks resulted in the 1dent;f};atiéh
and validation of several hundred competencies
(job skills and khowledges) needed to sucgeei,ln each

; of the eight agricultural occupations studied. The

responses of individuals -in the same Dccugagifns varied
etween

the respondents in.the ejght occupations- relative to.

- basic Skllls and behav1ors needed fﬂr Euccessful
»employment. : :

\v-

The fatmét'for wrlt;né student terminal performance
objectives and instructional modules was perceived
by instructors of vocational agriculture and Community

) Callege instructors as an apprapriate st fategy for

1mprav1ﬂg 1nstruétlan. v o o

16
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7. There is a need for more specialized vocational
agricultural programs at the secondary level in
_Career Education Planning District (CEPD) #21
.Programs to be emphasized:

1. Production Agriculture

2. . Ornamental Horticulture

3. ‘Agricultural Supplies and Services
4.  Agricultural Mechanics ’

The following locations were mentioned in‘regérd
to this need: : ‘

a. The Wastewater Site

b. Use buildings which may not be needed by
the schools in the future because éf :
‘declining enrollments:

. ¢.. Muskegon Community College ;
8. 'There is a.need for technical- agrlcultura* programs
(Post Eecéﬁdary) in the Greater Muskegon ‘area. Program
areas whleh should be glven atteﬁtlcn are as- fallaws- '

a. ,Env1ranmental Prgtect;an (i.e. the need to
"train wastewater treatment operators ‘and
'labaratary tachnlclans)

€

b. 'Farm ‘Management (Aﬂ Exten51an af Agrlcultural
’ Production) .- : :

‘c. -~ An Extension 6f Ornamental Horticulture:
. Landscape Design

. Turf Management
. Sgil~Managemeﬁt s

'wwup

9. There is a need for student’ madules of instruction fér
“the agrleultural Qccupatlcns suggésted in Nnmber 7 and 8,

L,

RECDMMEWDATTOQ

We recammend the development and 1mplementat1an of
educatlanal opportunities that w111 Prcv;de relevant tralnlng
.in Agribusiness, Natural Resources and Environmental Protection
(ANREP) for people in' CEPD #21. The flow of.educational

,opportunities 'in ANREP we are prspcslﬁg ig as falléws- '

K-6 - AWARENESS IN ANREP 7
7-8(9) - CAREER ORIENTA ATION IN ANREP
' 9-10 - CAREER A
= - >‘ E
17
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. 11-12 ~ (VOCATIONAL AGRICULTURE) PREPARATION -IN ANREP
13-14  (TECHNICAL AGRICULTURE) PREPARATION IN ANREP

Adult Ediucﬁatign - UPGRADING AND RE-TRAINING IN ANKEP




TASK ANALYSIS SURVEY INSTRUMENTS

=

APPENDIX A -

. (SELECTED 'PAGES ONLY)

19
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JUSKEGON A8 INTERIEDTATE SCAO0L DISIRICY

JOCATIORAL AND TECINTCAL AGRICULIURE RESEARCH PROJECT

The Muskegon Area Intermediate School District has received funding for 2 conbined Regearch and Program
&whﬁmtkﬂﬁtﬁmtmuﬂwiﬂaﬁD@ﬂmmtﬂﬁéthMEnmamWﬂﬁm;Tﬁpﬁﬁﬂ
entitled, "A Study of.Job Demands and Curricilun Developnent in Agfiﬁultutal*Ttaining Related to the
Muskegon County Wastewater Nanagerent systen” 15 to becone a national model. educat fonal progran for

training persons to work in fam frrigation systens sinilar to'the Huskegon. County Hastewater Managenent
WML%mﬁmWwH%ﬁmmmmmﬂﬂmmmﬂMMMmﬁmmm
project by spending sone of your precdous tine in reacting to this survey. 'The reason you are being'
asked to complete this survey s because of your expertise in the profession, - In order to develop a.

. relevant and neaningful national sodel educational progran, ye need your sseistance in identifying the

skills, knowledges and behaviors which 4 wotker must possess in order to be profictent on the job.

!. ! s -
. - . ' .lr!

7T

P0STIION:_

NAME: o - e

TELIPHONE:

e EEOMRL

i‘i Ly

s L

GmE) ot
; NTHBER OF YEARS EPERIENCE IV OCCUPATION:
S
‘a\l \ .

o



ST

- DIRECEIONS:

PWSKECON AREA INTERHEDIAIE'SCHDDL DISTRICT |

l

vac TIONAL ANB IEc'n ICAL AGRICULTURW RnSEARCH PROJECT

\ L Mgt nf ski‘1n which are t3 nnn'ned ina givnn ncnupntinn beginn on the next pngn Pleane nhenk nnch
gn In thn nkilln list indinnting angwer s to. the fnllnwing .

1 s the sklll an nnt:y lenel skill? T j - 3;n | -5; - | f. . oy

2. Hew nnnnrrant 15 it for an *ndividual tn knnw hnn to pnffnrn the gkill in nrdnr to-

be prnfininnt for nntry 1nnnl ennlnynnnt?
: "“"""

A 1ist of words nnd dnfinitinnn nre listnd bnlnn to: nn,nint ynu in understanding the terninnlngy uned
',4n the instrunents, o TR T

*uitnln he fifnF ﬁﬁ ngvn\

t a
1 ERY
§

Not Neednd - Skill dnnn nnt apply fn: entr 1eve1 emplnynnnt -'; L ;x | -

T ————

- Minor Inpnrtnnce ~e Prnficiency in pnnfnrning thin nkill ha offect on entry lnvel |
. Enplnynent;- : , .

. 4 v I Bk . :’. : i ":

Some Innnntnncn == Prnfiniency i pnrfnfning thin skill hnn snme 1nf1nnnne on entry levnl
E W . , r, ‘

- .Enplnjnﬁnt

s i LR
l F

Very InE rtnnt -- Prnficieney in pnrfnnning thin nkill hnn nuch influnnce n: Efinct 0
entey Tovel em emplgymﬂnt,g T I R

v o ' ﬂ ' ' il

g.:_-\Ennnntial - 0f great inpnrtancn* prnficinnny inspnnfofning thin nkill in abnnlutely
 necessary fnr entry Jevel smploynent. = f A RN .

-
i
ool

ﬁddit*nnnl jeb sktl’n nay be listﬁd at the nnd nf tHin :E::inn. f= Wl
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" HUSREGON AREA INTERMEDIATE SCHOOL DISTRICT : %
" YOCATIONAL AND TECHNICAL AGRICULTURS RESEARCH PROJEC

CRITIBAL INCIDENT ANALYSIS

OCCUPATION: WASTEWATER TREATMENT OPSRATOR 86.1

OB SKILLS

- WENTRY SKILL

NOT

RELATIVE THPORTAICE

MINOR

SOE

VERY:

_ YEE Mo NEEDED IMPORTANCE IMPORTANCE IMPORTANT - ESSENTIAL
Treating Waste o _
v 1, MNechanically aperate aeration thipment e ’ J ‘
for desired treatment . o . . " 86001
2, Inspecting meters, gauges: and test . . - o o P
_results to determine required treattent . __ . L - Bgoo2 \
© 3, MYonitoring control panels-for deternin- ’ a - IR
ing aeration action {n waste" . _ - 86003
b, TInspecting aeratcxrs ey o E _ 86004~
5. Inspecting mixers . * . ., o . _ o Bao0s
6, Mechanically operating nixers T T m 86006
w7, Mechanically discharging effloent from = E ’ |
® 4 aeration cell into settling tank o . . . 86007
8, Removing, disassembling and repairing -’.EE — "
.. aerators - o - . . Beoos _'
9, Reassembling and installing aeratots __ - __. s _ . __ Beooy
10, Removing, disassembling and fepairing o B : i '
~ mixers o - . __ beolo
1, Reassembling and instalifng mixers ~ __  __  __  __ _ . o deol
12, Hechanically open and clﬂse settling e S 3 : S
©. . tank gates T - I 1 go012
13. Tnepecting gates for obstructons : . o _ - o013
- 14 Recording anount of ﬂffluent'in gettling ' . | . , - /
tank: . - . _ 860
15, Mechanically gperate structures ‘to L B .
ragulate effluent flow to canals . . . . . Be0ls
. L 1 ‘L‘ |
| 2 i RV // - g

[Aruten providedy eric

L KC requifed of you within the first 0 days m ‘the job

~n

%

CODE



B
=i

J0B KNOHLEDGES

DEFINITION: A mental activity; one understanding clearly the job and tasks
77777 involved; condition of being aware of something related to the job,
In essence, if one knows how to perform a task (practical application),
the individual should perhaps know the "theary" as well

DIREETIDN. | A list nf job knnwlndgns nesded in the nccupatinn beginn o thn next
page. Check each item in the knovledges list indicating the relative
desirability of the dtem for your particuler jnbr




MUSKEGON AREA INTERMEDIATE §CHOOL DISTRICT
VOCATIONAL AND TECHNICAL AGRICULTURE RESEARCH PROJECI

CRLTTCAL TI\CIDENT ANALYSTS

* OCCUPATION:  TASINANTER TREATVENT OPRRATOR 860 e

l This Knc:ﬁleclge Ig ==
- JOB KNOWLEDGES

UWECISSARY DESTRABLE ESSETIAL _CODE_

MUST UNDERSTANU:

Tfeatiﬁ’ -Haste

1, mlogical processes which occur in the wastewater treatment
1o ceils : : ) : ' 86301

2, Rq*”‘ overating princinles of the aeration equipmﬂfﬂt : : B
3. Tha alfects environmental conditions have on the aeration process L _ e
b, Uses of meters and gauges in treating waste ' _ L B30
5, How to read meters and gauges . . L b0
6. The functions of meters and gauges in treating waste ___ . 630
7. The operating principles of the monitoring control panels in treating ) ) | |

waste and the impartancé for operating properly o . L 86307
8, Hov to check aerators for proper functioning : ' * 86308

9, How to complete appropriate forns vhen checking conditions of aerators : i j 86309
10, How to check mixers for proper finct{oning o . b0
11, How to complete appropriate forns when checking conditions af mixers . L . . 86311
12, Basic operating principles of mixing equipment o _; e
13, The effects environnental conditions have on the nixing ptocess b k)
16, Basic operating principles of gates in treating and discharging vaste ~— - . tql

. 15, Relationship of head and gate opening and flow of waste, _ S Bes
16, Biological and physical processes which occur in the settling tanks . _ . bede
17, The importance of selecting and using appropriate taks for removing, o - o
disassenbling, repairing, reassembling and installirg aerators L . X
18, The importance of using safety practices in renoving and installing _ - o
aerators | | o S |11
19, How to remove, disassemble and repair aerators S _ _ e
20, How to reassemble and install aerators 7 I
21, The inportance of selecting and using appropriate tools for remving, | ] o o
disassenbling, *'epairﬁg, veassenbline cad installing mivers =~ . . el
22, l"lE ﬁ-mart,ncz rj iging rafaty oractiess i renoving and iﬂstalling . ‘ |

i

|




DEFINITION:

DIRECTION:

BEHAVIORS

The manner in which an individual behaves; social ccnéuct
attitudes, persnnality

A list of behaviors needed for the agcupatigﬁ begins on the
next page., Check each itenm in the behaviors list indicating
the relative degirability of the item for yaur particuiaf jsi

Additional behaviors may be 1istad at the end of this
section. :
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I'HﬁSKEGGN AREA INTERMEDIATE ECHDDLTDISTRICT;
- VOGATIONAL AND TECHNTCAL AGRIEULTURE RESEARCH PROJECT

I CRI‘TICAL INEIDENI AALYSIS
OCCUPATION: ) }
. ; THiS EEHAVIQR 1§ =-
BEHAVIORS
, _a L INNECESSARY DESIMBLE ESSEVTIAL _CODE _
Exhibits neatness in == . \ .
1. Handling tools and Equipment o o ., Be6oi-
2, Keeping supplies in order ; i . Bee02
3. The work area and office . . 0603
4, Grooning and dressing appropriately for work ~ Boe04
J. Setting exafnples for other employees in terms of wafking and other persanal T T e
contacts in the work setting ' . L - Bee0s
 Shows dependability in -~
6, Completing work on time . L __ Boo06
» 7. Arriving to work on time o ___ E 86607
8. Cnming back from "lunch" and "breaks" on time _ _ . Beeo8
9, Reporting to the supervisor when there:ls a need to leave the wufk area ot . o
setring _ L __ boe0g
10, Coming to work regularly . . N m_§; 86610
11. TFollowing instructions and carrying out given tasks —— L _ Beell
12, Reporting to supervisor abnormal situations in the work setting L _ Y
13, Delegating appropriate responsibility to other eaployees and making sire -
the given tasks vere performed properly L . . Be6ld
14, Accepting vork setting problem reports and,using apprapriate supervisory o e,
techniques in correcting the problems reported _ . L __ Beels -
15. Analyzing personnel problems and using viable supervisory meang in S
- solving problems. | . - _ . B6BLS
16, Producing the best quality work _ . . Bes1s
17, Returning promptly all.calls ,;;; _ __ Seel7
18, ‘Being on time for appointments or calling ahead if detained N L . Bebls
19, Accepting and completing jobs assigned o _ . BgblY
20. Belng sure any reports or records are completed ,_ _ 86620
21, Being able to work with ninimal supervision . . . . BeslL
22, Being able to {nterpret and follow written and verbal directions L _ _ Bee22
23, Properly supervising other employees _ _ __ B6623
26, Anticipating need for and-care of tools, equipment and suppiies _ . __ 8662
25, Demonstrating a.concern for safety practices - B6eld

32
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DEFINITION:

P i

DIRECIION:

BIC SIS

The ability to use mathematics reading, writing comunication
and any other skills cansidered necessary in order to begin
training taward an accupatinnal goal.

A List of bastc skills needed for the occupation begins on the

next page. Check each item in the basic skills list indicating
the relative desirability of the item for your particular job,

Additiaﬁal_bégigrskills nay be 1sted at the end of this section,

L |



NUSKEGON AREA INTERMEDIATE SCHOOL DISTRICT
TOCATIONAL AND TECHNICAL AGRTCULTURE RESEARCH PROJECT

CRITICAL TNCIDENT AHA_LYSIS

- OCCUPATION:

T THIS BASTC SKILL IS ==
BASIC SKILLS |

_ UWECESSARY DESIMBLE ESSEVTIAL CODE

To be able to perform and apply simpig,mathematiaal functions: , : o
addition, subtraction, multiplication, division . . - 86701

f—

1. To have a basic understanding of algebra * : - : - 86702
3, To be able to read at a level comnensurate with tasks perfarmed . — 8603
b To be able to read and conmprehend statistical and written data _ . 86704
5. To be able to write words and nunbers legibly . . __ Bes
6. To have a good command of the English language B o B6706
7. To-be able to perceive color properly, (color blind test) : : e
-8 Has dexterity adequate for the job - _ " Benos
9, To be able to speak pleasantly and cnurteczusly in person and on comunication -
devices ) 7/
10, To be faniliar with rules of gramer, spelling, and punctuation o I 10}
11, To be able to use alphabetic and numeric systens L . _benL
12 To be able to practice good safety measures and use first aid vhen S -
 necessary: s . I |13V,
13, To be able to use mecessaty hand power tnnls ata safe and prc.uuctive | | o 2
_ level _ e . bemy
14, To be able to read and interpret drawings and specifications S L L 86Tl
15, To be able to maie dravings . _ . __ . Bens
, 16, To be able to maintain information and cost records for feparting purposes BT
17, To be able to manipulate.and assenble parts . —_— . 1Y
18, Has a uechanical aptitude that will allov understanding of bagie | B R
~ prinedples ! . - o . bens
19. Must be able to stand for long periuds of time ’ | ‘ ; _ b1
20, Has po physical {mpairuents, such as serlous back problens. | _ B
-, 21, Mupt be able to run basic machine tools - o . sy
22, To have a basic understanding of trigonometry . | L ., b
23, To be.able to use tools of elestrical trade - - | T e
24; To understand the use of all common electrical meters and tes ing devices S Y}

25__,— To be familiar with saldering - C— i= 86723




APPENDIX B

LIST OF INDIVIDUALS WHO. ASSISTED IN DATA
COLLECTION
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Name ' ‘ Pos ,ﬁlan/Addr’ss

Mr. Philip Carter , , Instructor of Vocational
T ) Agriculture
Shelby High School
Shelby, MI

Mr. Keith Griffin Instructor of ;Vocational
Agriculture ,
Montague High School
Montague, MI

Mr. Roger Peacock - Instructor of Vocational
" Agriculture
Coopersville Area
Public Schools
Cocpersville, MI

Mr. Jack Sanderson Instructor of Vocational
. Agriculture
Fremont High School
Frem@nt, MI

Mr. Walteér Weber : ' Tﬁstfuctar of Vocational
’ Agriculture
Ravenna High Sch@al
Ravenna, MI

Mr. Lee Wever '~ Instructor of Vocational
7 Agriculture

Newaygo County Vacatlanalﬂ'

Center
Fremont, MI

3 8 ] | | ’ | —ﬁ;f%:t
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APPENDIX C |
- B |
. |

INFORMATION USED TO TRAIN DATA COLLECTORS
: : \
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: TASK ANAZESIS TRAINING SESSION

' Thé Task Analysis Phage'

Ri. Selectlan af the,agrlcultural accupatlons related. t@ the -
- Muskegon County Wastewater Management System to be‘stud;édvg

1. Wastéwatér Tréatﬁent_ogeratof'

: Ql‘EWastewate eatment Labgratgzy chnician .
23517Fa rm Manag “(C égh Gra;n) L , R >
4. Field SUPEIV1SDE (Cash Graln)

5. 'Farm Equlpment Qpératarﬂ(C§sh-Grain)

6. Grain - Drier

7. Irrigator (Sprinkler System)
8. Agr;cultural Equlpment Mé:hanlc
¥ B, Steps in maklng the task- analy51s

- 1l. Collect lﬂfDEmathn from the Muskegon County Waste-
water, Management ‘System emplayeea relatlve to
EPElelC DGEHEEtlQnE" -

2. Review Cémpetenée l;sts and matérlals aEVElgped by

Michlgan State University and other ageﬁcies.

“ (Curriculum Laboratories, State. Departments of '

Education, Private- and Publlc agancles, Qéllégés_

and UﬂlVEISltléE*) S _

Bjﬁsﬁfﬁign ins truments for data GDllEEtlQn : R

"4, Develcp 1nstruments for agrlculturai occupations

. related to .the Muskegon Céuntg Wastewater Management,
Systam“

€. Data Collecticﬁ
-

li?ﬂsélect 1na;V1du 1ls taiassist in collection of ‘data
a..‘Cuzrlculum spegialist'; o
4 5; vVoce t aldAgrlgulture Instructcrs
c. cherséai

2. The job of the data collector

40
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a. Identify businesses tDVGSDtééti (Grain Farmers, farm'
' implement repair, etc.) ' '

'b. 'List businesses to cover
c. Contact the operator (owner, manager, foreman, supervisor,
or Gthérzindividuals réspénsible for operations) :

(1) Explain the Purpase of the research pragect

s and ask for cooperation. - \

(a) Introductions \
, ‘ \

(b) "This is a research pzcgect Ecndu:ted by
.the Muskegon Area Intermediate School
District and I hEVE been asked ta _
assist . . . ."

{c) "We want to prepare boys and girls so
they will be qualified for a job upon
‘High Scheool or Communlty College
graduation." -, .
- (d) '"We want our graduates from High School
and Egmmunity Ccllege Prcgrams té accépt a
) a leve; abéve théééifllléﬂ by thcse you
) L : nire off the street."

(e) "WE want ta prepare our students for the

expect H;gh Schaal and Cammun;ty College
stuﬂents to possess when they begln
- work. : ]
_(f) - "There are four sections to this

questionnaire in which we would like to .
‘have you and/or several of your employees
to react to and they are job skills,

job knowledges, behaVLQrs and baalﬂ sk;lls.

(g) ~ "wWe yant you and/or you: workers to tell
" us how important each item really is in
order to'\be proficient on the job."

 (h) We want at\ least _- ___ to complete
‘ the questionnaire. "Can __ of

- . ‘ your employees help us?"

(2) Distribute appréprlate questlgnna;:es to workers.
- (If a worker is a farm equipment operator, the
individual should be given .the farm equipment
operator questionnaire and not the irrigator
guestionnaire or some other inappropriate

’questlannalre )

27:




(a) Expléin’quésticnnaiieAan& where checks
should be placed. Cover job :skills, job
kncwiedges, behaviors ané baslc 5k11ls.‘

(3) Collect the Crltléal Incldént Lists. Make Sure
section to the guestionnaire is completed.

(4) Return.éémgléted Q:iticaldlncidént Lists to:
- f - Dr. Eddie A. Moore
M.A.I.S.D. Annex'
A 1611 East Oak Street 7
‘Muskegon, Michigan 49442

SPECIBL FQQTNGTE.

*In our experience we have found it necessary to follow one
of the fDllcw1ng procedures: [

Acgntagt workers either individually or in groups.

. In group settings or individual interviews, we '
:\thozéughly explain the research project and ‘each
'sectlan in camplet;ng questlanﬁalres_

[

k]

2. We have left the questlannalres with an owner and/ar
manager. He would administer and collect the
quest;anna;res and we would pick them up on a
later visit. :
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=" LPPENDIX D

. A SAMPLE.OF THE |
- FORMAT USED FOR WRITING
 STUDENT . TERMINAL, PERFORMANCE

OBJECTIVES AND INSTRUCTIONAL, MODULES

P
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Stuﬁent Termlnal Perfarmance Dbgect;ves ]

Student Térmlnal Perfarmance Dbgectlves are desgr;ptlans cf
‘intended outcomes which require the 'acquisition of certain
. knowledge and skills. ' Student termlnal performance.objectives
were written to describe in detail various aspects cf the module
gaal. ‘Several student terminal performance objectives were
written so that the student will be capable of performing the
module goal effectlvely;; The condition, ‘performance, and
~ eriteria were established for each student terminal performance .
- objective. Each student terminal perfarmance Dbjectlve

possesses, the following elements: gf I _ Y

) ; instructional areas were written to define.
' Do the relevant content that sheuld be écvered by
~ -the 1nstructgf_ - C N -

1. 'Instructicnal Areas. T;tles and subtltles of.

2.'-Examplés.af Suppartlng Referencgs. Exam?iés of
S suppﬂrtlng references were ;ncludgd in the
L module to sist the instructor in accémgllshlng
-the de31red§perfcrmance of the studenti

- ‘Examples Qf étudent Learﬁ;ng_gct1v1tles.: Examples

' -of student learning activities were written so

that the stu ﬂéﬁt may become act;vely 1nvclved in

o various activitiés-that will assi: im or hér in
L . achieving the stuaént termlnal perfgrmance

objectives. i S N . -

4. .Evaluatlan Technlques. Suggested evaluatlan
" techniques were written to assist the instructor
in determining how well the student should perfsrm
. the student terminal- perfazmance ij%Cthé under

specified canditlgns.

5. ‘Instructlénal Resaurces. Instructional materials
and/or equipment ‘which are specific to the modules -
and essential to enhance. the léa:nlng of stuaents \

. were listed. ‘

44

30



Occupational

WSKEGOH ARFA IMHEDIATE SCHDUL DISTRIL‘I o
VOCATIONAL AND TECHNICAL AGRIC[E‘I’URE RESEARCH PROJECT PERFORIMCE OBJECTIV’ES

4}

Désignatiﬁn‘ Agricultural Equipmeut Hechania

i

. f
o

U,8,0.5, COE

; .

. NUMBER! 0l 0301

4 MODULE TOPIC
/. |

- CONDITIONS

" PERFORMANCE -

CRITERTA

=7

" OPERATING OFY~ACETYLENE
VELDING EQUIBAENT

]
E

1,

Provided the appropriate
oxy-acetylene welding

equipment and pieces of
_steel or cast.ironof -

. varlous thickness

~ Given various types of
* ‘metals to be welded and
 the appropriate welding
equipment |

s 0ot
[

Glven access to gas .
-~ welding equipment,

accessories and various
types of metals to.be
velded or cut .. )

1 the gtudent will cut stéel or:

east ir@n

thefstudént wili'perfcrm butt and
fillet welds 1n various positions

that vhen the following welding

processes are completed

‘ &i%mﬁgﬁmsﬁﬂf@i‘
- b, Bronze welding
. ¢ vVelding cast iron

d, Hardsurfacing

' ,== e. Tusion weldiﬁg withaut a

rod
the student will apply safety
practices while perforning various
types of welds or cuttings

| vell enough that the 1l. ,

pleces fit intended
purpose ag deternined
by the fnstructor

the metals velded will be
of sufficient stremgth .
for the required operating
conditions as deternined
by the dnstructor

which vill prevent injury
to the body, other workers

| or damage to the equip=

ment as determined by
the instructor” -« -




R © MODULE OF INSTRUCTION o
| | CODE-~01.0301  /

LS
o ] i

" OPERATING OXY~ACETYLENE WELDING EQUIPMENT

.. - Module Concept: ' Oxy-acetylene equipment utilizes acetylene and oxygen
- T . . to produce a flame that melts metal and filler rod
" which produces a repair in broken or damaged agri- N
cultural equipment. The Agricultural Equipment - Co \\\\;
‘Mechanic must be able to use oxy-acetylene equipment . N
. . to perform a ‘satisfactory job of welding in order :
'to prevent further damage to agricultural equipment,

The purpose of this module is _to depict for 'the.

" Instructor areas which should be taught relative to -
oxy-acetylene welding to enable the student to
effectively and safely operate oxy-acetylene equip~ -
‘ment in performing simple welding operations.

_ Prerequisites: .  The following ‘modules should be studied before this
: -+ ..  module is undertaken:. o B
" 1. Using.Safety and Sanitation Practices in
! : L .~ Agricultural Equipment Mechanic Shops - ,
V. ’ o 2. . Selecting, Using and Caring for tools. and S
" Equipment used in Agricultural. Equipment ‘
~ Mechariic Shops : o L
3. Operating Arc Welding Equipment, especially
! the instructional area pertinent to identifying
‘ ~ common metals used in making minor repairs on
" agricultural equipment :

.Module Goal: At the completion of this module, the student will
: . be able.to apply basic oxy-acetylene welding skills -
and knowledges in making minor repairs on agri-
cultural equipment. - e
~ -Student o - T - S
. Performance . o _ - :
B Objective 1: Provided the appropriate oxy-acetylene welding
- : _ “equipment and pieces of steel or cast iron of
e . ~ wvarious thickness, the student will cut steel or
: ‘ cast iron well enough that. the piecés fit intended
purpose as-determined'by the -instructor. '

"t

i
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Ins ructinﬂal

" Areas: S 1;? Setting up the axysacatylene welding equipmenz

. v ] - a. Placing cylinders in a cazt
' o : ~ b. . Fastening cylinders in a manner to pfévent
) : | . . tipping over while using :
: ¢. Removing the caps from cylinders
el : .. d. Cracking the cylinder valves to blow out
) - all dust and other foreign matter .
e.- Using appropriate cloth to remove mud or

" dirt from the connections when feasible
f. Preventing damages to clothes cr bady when
) setting up the equipment

g. Replacing the iron cap on the (:}Plindgzs

when the regulator is removed

h. Removing dust caps and connecting the

. acetylerne fegulatnf to the acetylene

. cylinder :

1. . Connecting nxygen fégulatar’to ‘the Qxygen
- . eylinder .

j. Setting the regulator in an upright pasitian
with the gauges facing the front : \ "
Attaching fittings to each end of the hQSEE
S o : Corinecting the green and red hoses tn the
). o _ : appropriate attachments

' ' R - Using appropriate procedures in closing
. _ . regulatar valves befare opening the cylinder
: o T -'~valves to prevent, ﬂamage to the regulator = T v
~ : n. Opening the oxygen cylinder valve as B '

recommended by manufacturer R
o. Using apprnpriatg pracedures in gpening tha .
- " acetylene valve with”the T-wrench
L p. Opening both valves on thE torch to desired
SN .- - opening
‘ . . q. Screwing the Qxygen re_gulai;c:r valve in the

- correct direction until desired pressure is.

.reached on the oxygen low pressure gauge and

closing the oxygen valve on the torches -

Screwing the acetylene regulator in the correct
~L o _dité;tiaﬁ until desired pressure is reached

-

=)

‘ clgsing thg acetylene valve on the tarﬁh_ _
_ cy s. Testing for leakage by-applying scapy water
e © around the valv25=and conﬂeczians

2. Starting various types, af targhes and cutging steel
and cast iron :

. . i
o I " a. Starting the oxy-acetylene torch

=
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(1)\ Opening the acetylene valve on the torch
for the desired opening o
Using correct techniques in lighting the
- tip with a friction lighter L
(3). - Opening the. acetylene regulator valve.on
the ‘tank until desired pressure is
: 1 N . obtained L !
- o -7 (4) Putting on goggles” T
B ’ " "(5) Opening\the oxygen-valve an-;he\garéh'_
"’ until the preheat flames are adjusted .
o to a neutal.point - -
(6) Controlliny the oxygen pressure

i

ropane_torch

(1) Opening the main valve on the propane- '
. tank to the desired opening o
(2) Opening the main valve on the oxygen
. tank ” o T e
(3). Turning the ‘propane-tank diaphragm until
" the gauge registers the desired amount of
propane for the specific size of tip -
, being used - Co : *
(4) Turning the oxygen regulator until the
gauge registers the desired amount for
- the specific size of tip being used -
(5)- Opening. the propane control knob for’
. ..desired opening . -
e : ~ (6) oOpening the oxygen control knob- for
! ‘ . desired opening S . :
o . (7) -Lighting the flame with a flint lighter
oL 4 ; (8) .Opening the oxygen control valve until =
' P S the flame. is pulled back to the tip and -
. a neutral flame i obtained. . =~ . -
(9) Making adjustments when the flame does
" npot come back to the tip ' R
'(10) Turning the oxygen control knob until
o a neutral flame is obtained .

¢. Cutting steel

(1) Placing a piece of 1" flat iron over the.
_ ~ " edge of the table about 2" . o
" (2) Making a mark about 1" from the end with
'a pilece of soapstoné . o
*(3) Putting on goggles and gloves
5 o o = (4) Lighting the torch .7 . ‘
| ‘ (5) - Adjusting flame =, : -
T L (6) Selecting proper-sized tip and regulator
a b . __ pressure for different thicknesses of
S0 s metal . - . ’

49"
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Exampigs of
- Supporting
Rgferénces:

"Examples af
.+ -Student Learﬁing
Activities:

e

(7) -Using.correct pracedures in gfasping the~

- torch- .\
(8) Using Epprgpriate techniqués in heatimg '
metal . :

{9) Cutﬁing;the metal

(10) Using a chisel and hammer to remove any
. remaining slag on the edge of the cut

=Guting»Ca§t Iron -

Wakeman, T. J.
... 8ho ’Ea New Yor
-Welding and Cutting Manual Hnw to' Use Yﬂurrﬂgyi :

(11 Adjusting the torch tc an excess acetylene

- flame - : +
{2) Using’ ‘correct prucedures aﬁd téchniques in

_ prehaating cast iron
'(3) Using correct prucedures and téchniqués iﬂ

- cutting cast iron . o ;

P

;. and McCayg Vernan Lee. Tﬁé Farm
k: - MacMillan Campany 1950 597 pages

‘Acetylene Outfit. New York, New York: . Division of

Union Cafbide Cgfpcfati@n Liﬁde Ccmpany, 1949
208 pages’ s : L

;Phipps, Lloyd James: Firm HEchanigs Text ‘and

Handbook. Danville, Illinocis: The Interstate
Pr*nters and" Publishers, Inc. 1954

’Wﬁile working in Eheishap, the instruetor may have
:several students place oxy-acetylene cylinders.

in a cart and fasten the cylinders in a manner to

" prevent tipping over while in use.

: the nxy—acetylene tarchi

The instructar may have several students preparé
a goapy water solution and use the solution to test
fnr leaks on the @xy—agetyIEﬁg equipment.

5The iﬂSErUEEDf may have each 5tudent iﬂ the class

"Given]the apprapfiate ﬁxysaﬂgtylgpe welding eéuip;

ment and a plece of steel to be cut, the instructor °

" mdy have éach student cut the steel with the use

Qf tha nxyﬁscezylene Equipmgnt
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Tagnniquesﬂ ' 1,. Given the task of connecting the green and red
hoses to the appropriate outlet connections on
the torch, the student.should be:able té connect
the hoses to the correct outlet gnﬁngatiaus on |

" the torch so well that leaks are prevented and
“the connections are made accarding to manu-

”facturer'* directions. : :

-

2. Given access t@iaxy—acetylene equipment, the student - -

‘should Ee‘able to light the torch with a flint e

" lighter s6 well that the: torch continues’to burﬂ
and the student's-body is not 1nju:edi .

3. Given access to oxy-acetylene equipment the -
student should be able to open the oxygen valve
on the torch in'a manner that the preheat flames
"are adjusted to a neutral point.

- . 4, Given a chisel, hammer and a pilece of steel
s T T recently cut with the oxy-acetylene equipment
which has slag on the edge of the cut, the student
_should be able to remove the slag with the use of
' : the chisel and hammer so well that the PiEEE of
- U . 'steel cut fits its intended. purpose.’

Instruetw sal ' -

Resources: : 1. »Different types ‘of mecals of varying chicknEEs

- for the student ‘to work on

2. ‘A sufficient number of -oxy-acetylene welders for

" number of students enrolled '

3.. Oxy-acetylene welding accessories ﬁcluding gloves, -
goggles, clamps, pliers, chisels, hammers, fricklcn
:igniters, tip cleaﬁezs, welding tables, welding

4. Vises
5. Wire brushes 5
6. .Charts showing tip sizes £6 use-and pfesaure
K settings to use for various situations. e
"~ Student
_ Performane . " : : ‘ , L
. . -Objective 2: Given various typeés of metals to be welded and the
- - .. - 4 appropriate welding equipment, the student will perform
fillet ﬂelds in variaus pDSitiQﬂE that when the following--

T

E
1]
et
o -"
ote
=
o
T &
L ke
-
o
i
rr
m
w
it
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0
="
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Bronzé welding
Welding cast iron |
Hardsurfacing
Fusinn welding withgut a rcd

=" e ]

m

51

36




Ins
Are

tructional
EE"

|
J

the metals wEldEd will be of sufficient strengrh

l!

Welding with steel rods

a.

.Bron

. a.

- er the required operating ronditians as determined
by the instructor. . -

Practi¢ing several basic tasks befo
with a stéel rod ' ;

'_(1;)
(2)

(3),
(4)
(5) .

¢6)

£

re wel&ig§ o
Placing metals on table which are to be
welded with desired’ spacing -

Putting on gaggles L

Lighting torch }

Adjusting flame

Tarking welding joints

Heating metal to a molten temperature :

Using a steel rod in perfarmiﬂg various types:

)

(2)
3)

of butt welds in the flat position

Square butt weld
Single—veebuttweld
Dnuble—vee butt weld

Using a steel rod in perfrrming'singlgévée butt
welﬂé in other positions S

- (1)

(2)
(3)

Haking hnrizanral welds
Perfnrming vertical welds
Perfcrming overhead welds

Using a steel rod in perfarming fillet welds in
cther pDSitians : Lo o

Q).

). Lap Wélds N o
(2) Tee-Joint welds R \
ze-Welding - ’

(1)

(2)
3)
- (4)

Cleaning metal by grinding with Elecrric
“grinder . .
Brush with wire brush

Scraping with apprapriate equipment
Tinning the metal by covering the surfare
to be welded with branre



px» ' o = ... bs Braﬁ;éﬁﬁelﬁing in flat position
o : ' ' e¢. Bronze-welding in vertical position ..

T 3. Heldingfcast iron

&. Using the ‘bronze rod in welding cast iron
~ in various positions o

b. Using a cast iron rod in welding cast irgn

- 411 varinus positions T

4, Hafdsurfaaing fsrm maghinEfy

a, Glganiﬁg matsl ta be Hardsur aced by grinding, .
’ T . ‘ filing, or brushing with a wire brush .
! : e b. Removing all grease, .oil and other foreign
- ' : ' matter with appropriate cleaning materisls‘
_ ¢. Placing metal to be hardsufaced in an-
- ) ~“apprﬂpriaté location in a flat pnsitign.
; d. Heating metal g
e, Adding enough rod to farm a casting
f. Removing slag - ——

5. Fqsian welding withgut'a:reégﬁ .

a. Placing metal on welding table in desired
. positicn
b. Putting on geggles, lighting tc:ch and
’ adjusting flame
¢. Tacking metals. tngether to prevent warping
. +and spreading o
d.. Fusing the metals : ,
e. "Repeating, the fusion process until weld is
’ uniform in width and “height .

-

Examples of - ’_ R - 7 e

Supporting :
“References: T Suppgrting References were. depicted in Student
:  Performance Dﬁiébtive 1. _ -
Examples of : ; .
Student Learning S C o . : )
xActivities. B TN Given access. to gas welders, the iﬂstfuﬂtér may

‘have student light. and adjust the flame on
the gas welders.

2. ﬂGiven access to gas welders andipiecésrﬁf metals,
the instructor may have students demonstrate
the apprapriaté téﬂhniques of heating the metalsa

fads, the instruct@r may have students demcnstrate,
- the techniques for petfarming a squate butt weld
in the flat pasitian. . :
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Examples of
Evaluation
Techniques:

Iustruztianal
Résaurces

-,hs

o
.

.Plec

et

o n B LD
.

Civén access to gas welders, piaces af matals

students weld metals tggecher by using the.
given equipment and materials.

Given aceess to gas welders and pleces of cast
iron, the instructor may have students heat the
cast iron pieces until they are chefry red with
the gas welder

GiVEﬂ access to gas welders, plow shares and
appropriate rod, the instructor may have students
hardsurface the plow shares with the gas welder
and rodi :

Given access to gas welders, steel rods and

square butt weld the.metals in a flat position
so well that they are able to withstand nermal
aperating conditions.

Given access Lo gas welders and the task of
bronze-welding pieces of farm machinery, the

‘students should be able to select the correct

erDSE_deE as recommended by_the manufacturer.

Given access to gas welders, flux, cast iron rod
and pieces of cast iron the students should be
able to flat weld cast iron pieces se well that
they are able to withstand normal operating condi-
tions and is performed to the satisfaction of-the

instructor.

Given access to gas welders; plaw shares and
hardsurfacing rods, the students should be able
to hardsurface the plowshares to the satisfaction
of the instructor. :

Adequate number cngas welders for number of

‘students enrolled
Q?ie&es of flat iron of varying thickness

Various sizes of welding tips

"Yarious sizes of steel rods

Electric grinder

Oxy-acetylene welding accessories includiﬁg
gloves, goggles, Elamps, pliers, chisels,
hammers, friction igniters, tip cleaners,
welding tables, wire brushes -
Charts showing tip sizes to use and pressure
settings to use for various situations

54
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8. ‘Various sizes of bronze rods
9, Scrap pieces of cast irom
10. Flux

11. Plow shares ’ ' -
Student .
Performance :
- Objective 3: Given access to gas welding equipment, accessories and
o " various types of metals to be welded or cut, the student
- will apply safety practices while performing various
types of welds or cuttings which will preyent injury
to the body, other workers or damage to the equipment
i as 'determined by the instructor.

" Instructional , v
Areas: 1. Protecting human bodies while cutting or welding

& Wéafing proper nongreasy clothing without ..
e 5 : :
b. Wearing proper gloves
¢. Wearing appropriate goggles
d. Keeping tip pointed away from body to prevent
saturating clothes with gas before lighting
e, Treating body and eyes with recommanded
solutions when needed
f. Keeping the tip peinted away from body when
lighting .

2. -Preventinp explosions

a. Checking for leaks daily with soapy water

b. Keeping flame and heat away from tanks

c. Opening-valve on the acetylene tank no more
than one full turn so that it can be closed
quickly .

d. Keeping safety caps on tanks when regulatars
are not attached

N * e. Subjecting hose to only the required pressure
f. Using only hoses which are in good condition
g- Keeping acetylene cylinder in upright position

o
=
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a. Cleaning shop of combustible materials
frequently

b. Covering containers of flammable materials
or removing before welding

¢. Keeping flame away from flammable materials

d. Laying down torch only after flame is out

e. Placing hot metal in protected area

f. Preventing using any kind of oil on any part

‘of the welding equipment

H

‘Bl

Ef
[
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g. Using safety practices in handling tanks
4. Protecting from gases and flames

a. Ventilating shop properly when welding or
~ .. ecutting -
b. Utilizing forced ventila-ion when welding
and cutting in confined areas

Supparting
"References: Suppcrting references were shown in Student
~ Performance Objective 1.
Examples of
Studert Learning ‘
Activities: 1. Given access to gas welding equipment and soapy
water the instructor may have students Qheck
s - o wwe o -—=the equipment™ for-leaks., - A T
2. The instructor may desire to have several students
clean the welding bocths in the laboratory
; : 3. The instructor may have several students
! . ‘ demonstrate the proper techniques in wearing
L welding clothes, ‘gloves and goggles. '
Examples of .
Evaluation ) , _ . -
Tezhniques: 1. Given access to gas welders which are to be
relocatéd;.the students should be able to
relocate thé~ -gas welders EQ the satisfaction
of the instructor :

2. Given 522255 to gas welders and torch igniters,
students should be capable of lighting torches
so well that the torches remain lighted without
body injuriES,

Instructional . . :
Resources: 1., Access to gas welders and shop

2, Oxy-acetylene welding accessories including
gloves, goggles, friction ignizers

3. Scapy water

4. Brooms and brushes far Eleaning the shop
laboratory

5. Containers for ﬁambustible materials

A

N
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{ APPENDIX E

LISTING OF INDIVIDUALS WHO REVIEWED

STUDENT TERMINAL PERFORMANCE OBJECTIVES
AND INSTRUCTINAL MODULES -

57
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REVIEWERS OF STUDENT PERFORMANCE "OBJECTIVES AND INSTRUCTIONAL
MODULES . ) ' ) o ' - ' )

Name ' - , Position, Aéaréss:

Mr. .Philip Carter instructor of Vocational
. Agriculture :
Shelby, Michigan
Dr. Raymond M. Clark Consultant
' ' ~ Michigan State University
‘East Lansing, Michigan

Dr. Y.A. Demirjian - " Director ,
- ' : : ' Muskegon Cgunty .
Wastewater Management, System

. ,ﬂﬁwMuskaganﬁﬂlch;gan

Mr. Keith Griffin . . Instructor of Vacatlénal
o o ’ o . Agrlgulture;
Montague, Mlch;gan

Mr. Richard Hopson ' Chemistry Instructor
o Muskegon Community Callage
Muskegcn, Mlchlgaﬁ

Mr. James Kane - Blal@gy lnstructg: : C
: Muskegon Community College .
Muskegon, Michigan , :

Hr_.claudé Premo T lEiGiégy’Tnstruétcr
: . Lo Muskegon Community College
Muskegon, Michigan

Mr. Michael Strazanac . Welding Instructor
“Muskegon Community Collgge
Muskegon, Michigan v

Mr. Walter Weber ) Instructor of Vocational

Agriculture
Ravenna, Michigan
Mrg_Timothy Westman ' . Laboratory Director
: - Muskegon County Wastewater

Management System
Muskegon, Michigan

. B8
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APPENDIX F :
AN EXPLANATION' OF THE COMPONENTS
'IN THE INSTRUCTIONAL MODULES




CDMEDNENTS D TWE INSTRUCTlQNAL MCDULES

Each of the modules consist éf‘the £ollawing components:
1. Module Concept |
2. Prerequisites : ' ,
3. Module Goal

4. Student Terminal Performance Objectives. Each =
Performance objective has these sections:

b. Examples of Su;pérting References

c. Examples of Student Learning Activities
d. Examples of Evaiﬁation_TezhniqUes

e. Instructional- Resources

A Description of the Module Concept:

The module concept consists of a synopsis of the module material
and what the student will be studying. It depicts the relevance
of the subject matexlal and_.explanations of.why the student should
study the material. ' The module concept particularly explains- how
the mcdule is related to the student ac:upatlonal grogram. ;

-Preregulsltes.

" Prerequisites provide the teacher with 1nf@rmatlan in regard to
what the learner should know or be able to do bafare pursuing
‘the module. o : .

The Module Goal: .

The Module Goal was written in a broad sense to indiéate;thé5
competency of the student upon completion of a module.

60
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Student Earfcrhance Objectives:

Student Perfarmance Objectives are descrlpt;cns of intended

- outcomes which require the acquisition of certain knowledge and
skills. Student performance objectives will be written to
describe in detail various aspects of the module goal. Several
student performance objectives will be written so ‘that the student
will be capablé of performing the module goal eifectively.

The conditions (setting, objects, iiformation or assistance) and
ac:eptable $evel of- perfarmance w;ll be éstablished for each

w111 have the fall@W1ng ﬂlements'

1. Instructicnal Areas. Titles and subtitles of 1nst:uctlgna;
areas will be written to define the relevant content
that should be covered by the instructor.

2. Exdmples of Supporting References... Examples of
supporting references will be included in the module
to assist the instructor in aﬂcgmpllsh;ng the desired

'perfozmamge of the student.. .

3. Exanples of’ Student Learning ActhJtles. Examples of

" student learning activities will be written so that
the student may become activély involved in various
dctivities that will assist him or her in achlev1ng

. the student performance ijectlves

Evalustiaane:hniquésg Suggestéa evaluation techniques
will be written to assist the student and/or ‘instructor
in determining how well the student can perform the
student petféfmance objective under speglﬁlei conditions.
5. Instructional Resources. Instructlcnal materials and/@r

* equipment which are specific to the modules and essential
to enhance the 1earn1ng of students wlll be listed.

<Y

EVALUATIDN - MODULES EE _REVIEWED, TESTED AND REVISED.

o
. ok
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) APPENDIX G

A LISTING OF INDUSTRIEE AND AGENCIES
WHO PROVIDED THE STAFF WITH RELATED
‘PROJECT MATERIALS .
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INDUSTRIES

/

Allis - Chalmers

Milwaukee, Wisconsin

- Agqua - Ae robic Systgms

Rockford, ;1lln91s

Briggs and -Stratton Corporation
Milwaukee, Wisconsin '
Chemineer Agitgtcrs é@mpany
Dayton. Ohio

Ford Motor Company
Ford Tractor Division
Birmingham, Michigan

General Electric Company’
Bla@ﬁingt@n, Illinois

~ John Dée;e and CDmpang

Mallne, Illinois

Lockwood Ccrgaratian
Gering, Nebraska .
Minneapolis - Moline
Hopkins, Minnesota

Oliver Corporation
South. Bend, Indiana

Pennwalt Corporation
Belleville, New JéfSéy

White Farm Equleent Campany
Qharles Clty, Iowa

White Motor Corporation
Oak Brook, Illinois

GOVERNMENTAL AGENCIES

Mlchlgan Department of Agrlculture
Lans;ng,lechlgan : .

Mlch;gan Department of Public Health
Lansing, M;chlgan ‘

63

48



A\

A

Michigan State Univer#ity Cooperative
Extension Service :

East Lansing, Michigan

Mlghlgan Department of Natural Resources
Lansing, Michigan

New York State’Department of Health
Albany, New York
New York State Eﬁucatlgn Department
Albany, New York

leahcma State Department Df Vacatlanal
and Technical Education
Stilwater, Oklahoma

Oregon Department of Education
Salem, Oregon

Texas State DepartmEﬂt cf Health
Austln, Texas

Unlted State Department of Aqusulture
Washington, D C. :

United State Department of Health, E Education,
and Welfare . . '
Washlngtan, D.C.

United States Department Df Labar
Washington, D.C.

Washlngtan, D C.

United States Office of Soil Conservation Service

Washington, D.C.

i

Water Pallutlgn Cén ol Federation .
Washington, D.C.

CC)LLE;ZGE? AND UNIVERSITIES

_CLemSDn, Sauth Carcliﬁa

Michigan State University
East Lansing, Michigan
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Montana State University
Bozeman, Montana

The Ohio State University
Columbus, Ohio-
Sacramento State College
sacramento, California

The University of Michigan
Ann Arbor, Michigan
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Agricﬁltural ..:whanics

Air Conditioning.” Technical Service Manual 432 574.
Charles City, Iowa: White Fa rm Equipment Company

1972..

American Association for Agricultural Engineering and Vocational
Agricultufé. Small Engines-Care-~-Operation-Maintenance
and Repair. Volumes I and Il. Athens, Georgia:
American Association for Agricultural Engineering and
Vocational Agriculture. 1968.

- ~ Selecting and Maintaining Field Mowers. Athens,
Georgia: American Association for Agricultural Engineer-
ing and Vocational Agriculture. 1966.

The Tractor. 1?],ec‘:tric:al System. Athens,. Geéfgia;

American Association for Agricultural Engineering and
Vocational Agriculture.

Tractor Transm;ss;ons Athens, Georgia:- American

T Assaclatlmn fcr Agricultural Eﬂglneerlng and Vccatlonal

Plannlng Machlnery Prctegtloni Athens, Gecrgia:

Vacatlanal Agrlculture- 1968

o Understanding and Measuring Horsepower. Motors:
Englnés,. Tractors. Athens, Georgia: American
Association for Agrlgultu al Englﬂaerlng and- VocatlanaL

Agrliulture, 1969.

American Association for Vocational Instructional Materials. Ball\
and Roller Bearings. Athens, Georgia: American Associ-
ation for V@catlgnal Materials. '

. ) Building Fences. Athens, Georgia: American
As SGClathn for Vocational Instructional Materials. 1974.

Electrlc Motors. Athens, Georgia: American

Association for Vocatlanal Instructional Materlals. 1972.

Farm Tractor nge Up and Service SPEleléatlénS.l

Athens, Geérgia American Association for Vocational-
Instructional Materials. 1972

Fuels and Lubricants- Sele:tlng and Stérlng Athens,

T . Georgia: American Association for Vocation®l Instructiona:
Materlals 1973.

How Electric Motors Start and Run. A Self-Study

t. Athens, Georgia: American Association for
ational Instructional Materials. 1973. :
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égricultnraL*Meéhanics Coﬁti%ued' o "_\_

S Malntalnlng the Light;ng and erlng gstéﬁ.i Athéﬁé,“

Gegrgla. American Assaclatlan far VcaatloQal Instruc—
-tional Materlals. 1974. o » -

_ c : -
o Planping for An Irrigation System. chens, Gagfgia:
“American Association for Vocational Instructional Materials
" 1971. S

o g

o E;gﬁ 1ng for An TndLv;ﬁgal Water System._ Athéﬁé:'
Georgia: .American Association far Vocational Instruc-
-ional Matérlals. 1973, B ~

3

o __ Tractor Hydraul;;si Athens, Georgia: American
o . Association for Vocational Instructional Materials.

o ' Tractor Malntenancei Athens, Georgia: Engineering
- ~ Center, American Association for Vocational Instructlonal

¥ Y

Materials. 97@

Americar -.ssociation for Vacat;anal Instructional
Materials. 1970: :

Tré—ear Operation and Dally Care. Athens, Georgia:

Uﬁdezstandlng Electrlclty and Electrical Terms.

Athens,.Geazgia-‘ American Association for Vocational
Instructional Materlals. - 1970. s

" Briggs and sf;atton Repair- Instru:t;@ns III. Milwaukee, Wisconsin: .
,,gg and Stratton Corporatlon. '

Career Pregarat;@n in Agrlcultural Equipment and Méchanlcs. A
Curriculum Guide for High School Vocational Agriculture.
. Columbus, Ohio: . Ohio Career Education and Curriculum
) ’ Management‘zabcratéry;in Agricultural Education, The

Dhic State University. 1974.

#

EmPlayment Dutlaok,for Farm Equlpment Mechanics. Reprint from the
Occupational Outlook Handbook, 1974-75 Ediliion. u.s.

Department of Labor. Bulletin 1785-78. Washington, D.C:
Gave:nment Printing folce. 1974. :

Farm gulpment Service Manual. -All;s—Chgimg:s. Agrigultural
Equipment Division, Milwaukee, Wisconsin .

' Preventive Maintenance. Moline, IlllnGlS‘ John Deere
and Company. :1972i -

John Deeére- and Company. Fundamentals of Machlne Gperatlon.

L Fundamentals of Service-Hydrau Moline, @

lics
Illinois: John Deere and Company. 1972.




- Agricultural Mechanics Continued

Kugler, Harold L. 'Arc Welding Lessons. Cleveland, Ohio: The
James F. Lincoln Arc Welding Foundation. - 1957

Michigan State University. Ea:m Equipment. Unit 11l. East
‘Lansing, Michigan: Department of Secondary Education
and éurriculum, Michigan State University. 1969

Settlng Up and Dperatlng Instru:tlgns,' 96 Press Drill Fertilizer
‘Box. South Bend, Indlana- - Oliver Ccrporatlcn. l9%s4,

actor_ Drawn Planters Operator's Manual 55543. P4400 Series.
B HDPklnS, Minnesota: Minneapolis-Moline. '

Wakeman, T.J. and McCDy,!Vernan Lee. The Farm;Sh@p. New York:
MacMillan. Company. 1960. ; R : .
\
White Farm Equipment Company- SEIVlGE Manual=7600 and 7800
Combines Charles City, Iowa. 1972.

-M Clase§b9§nterwgy§;auiic System. Techni cal

- Servlce Manual. No. 432 565. - Charles City, Iowa, l972_

Qpérgtér's Manual and Repalr Parts. 476 ChlSEl

?;SWQF;jiibléiﬁing, Charles City, . Towa. 1972.

e _ Power Steering Control UDlt. chnical Service
o "7 Manual. Charles City, Iowa. 1972

- Service Manual. Kwik- Swrt;h Corn Heads. 700
Series. Charles City, Iowa.’ 1972 : -

Tractor- Sh@p Manual, Ser12572956;2156. Charles
I ] . ’

ty, 'Dwa. 1969 .
= / ,
cal Systems. Technical Sérvlce Manual. Oak Brook,

-ri
Tllinois: White MDtOI Corporation. 1973.

"
1

'Agrl ult ral Production

Eﬁilﬂl ng An. Insqranae Program. Columbus, Ohio: The Qhio Educa-
: tion Curriculum Materials Service, The Ohio State
University. 1972.

-Career Preparation in Agrlcultural Supplles and Serv;ges. A
‘Curriculum Guide for High School Vocational Agriculture.
Célumbus, Ghla Ohlo Career Educatlcn and Currlculum

Sfaté'Unlverglty. l974 =
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g cultural Production CDntlnued

‘Career Prepazatlon in Agricultural Prgductlon. A Curriculum Guide
for High School Vocational Agriculture. Columbus, Ohio:
- Ohio Career Education and Curriculum Management Laboratory
in Agricultural Educatlcn. The Ohio State University.
1974. - : L

Y,
Clark, Raymond and Sutherland Clive. Index of Suppleméntary
Materials tc Accompany Instruct;onal Units in Agri-

Buslness. D;Strlbuted by Mlchlgan Assac1at1an Qf

Conservation Aide. TIV. Surveying. Columbus, Ohio: Aqricultu;al
Education Service. .The Ohio State University. 1972,

Campeten;y Booklet for>Agricultural Ergductlon. Bo a
The Department of Agricultural and Industrial
Mcntana ‘State University. 1973. :

Camblnes and Combining. Columbus,.Ohio: Départment of Agrlcultural
. Educatioen, The Ohio State University 1370, /-

Fridline, Charles R. Insecticides: Columbus, Ohio.7 The Ohio /

Agricultural Education Curriculum Materials SErViCEr -/

The Ohio State Unlver51ty 1973. _ s : /

Insect Pests aﬁgﬁgeld Crop and Stored Grains. /_

~— _ Columbus, Ohio: The Ohio Agrlcultural Education
Curriculum Materials SerV1ce, The Ohio State University.

1973.

nge Cammon Tgpes of Insects. Célumbus, th@'/

SEerEE, The Dhla Staté Unlver51tyi l972 _ /

Hamilton, James E. and,B:yant W. Pro fitable Farm M;gaggm%n;éhi

Englewaad Ellffs, New Jersey4” Prentice-Hall, Inc. /1973

an
Teachlng Unlts.f Calumbus, “Ohio: Deparﬁment of Agrlc ultura
Eaucatlan, The Dhié State University. 1971 /

Feeplng Complete Farm Eu51ness Accaunts. Teachlng Units AI—AXIV.
Department of ‘Agricultural Educatlon, The Ohio State

University. 1971 o -

Kohls, Richard L. Marketing of Ag:icultﬁra;ﬂ?;adygts, Seéand
Edition. New York: The MacMillan Company. 1961.
. o !
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Agricultural Production Continued

Lew Wiley B. Corn Pickers and. Picking Corn. Columbus, Ohio:
Department of Ag,lcultural EdUCatlén, The Ohio State
University. 1970. : : '

Indlv;ﬁpalwgpudy Guide far Drylng Corn on the Farm.

Columbus, Ohio: Department of Agrlgu;tu:al Educatlan,
The Ohio State University. lSUD. o L

McCormick, Floyd. Farm Records-A Managément Tool.” Revised by
Jerry Berg. Columbus, Dhlo / DEQartment of Ag:;cultural

Education. 1972 T/ o
M;;ﬁ;gan County Statlstlcs 'Field’céaps. 1959-1972. Lansing,
Mlchlgan- Michigan Degartment of Ag:;Eﬁi e. 1974
; — —

Michigan State University. Agrlcultural Chemlcals. Unlt .10.

East Lansing, Michigan: Department of Secondary Educa-
tion and Curriculum, Mlchigan State Un;ve:s;ty

Michigan State. Universit y Coogeratlve Extension. Service. Michigan's
Agriculture. East Lansing, Mlch;gan- Mlchlgan State :
University. 1974. ‘ ‘

Morgan, John P. Farm Accounting Prcblém; Teachers Manual.

Columbus, Ohio: The Ohio Agricultural Edu:atlsn Curri-
culum Materials Service. 1972. : . : .

Murray,,William G. and Nélsonf»Aaréﬁ’G, Agricultural Finance. ,
" Fourth Edition. Ames, Iowa: The Iowa State Un1vers;ty
Press. 1860.

Operator's Manual. 83 Corn Picker. Dah,Bréék, Illinois: Wh;te
Farm Equlpment Ccmpany lBSE. =

Planning’ an@vgegrganlgatlon of the Farm Bu51ness . meachlﬂg Units
C-I to C XII. Columbus, Ohio: Department of Agricultural

fEducaticn. 1971,

Plows_ aﬁd Plcw1ng. AGDEX 741. Columbus, Ohio: The Ohio
Agricultural Education Curriculum Materlals SEEV1CE,:
The Dhlo State Un;vers;ty. '1969.

Fr3£1t Maxlmlzlng Principles. Columbus, Ohio: Department of ‘
o Agrlcultural Educatlan, The Ohio State University. 1970.

Rate Df Plantlﬁg Corn. A Lab@rat@fy Exercise. 'AGDEX 111/22. ,
" Columbus, Ohio: Department of Agricultural Education,
The Ohio State’ UﬁlVéfSLty 1963. :
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! _Agrlaultural ondu;tlon Conti ;d R

“BI-BXV. Columbus, Ohio: Department of Agricultural
"Education. The Dhig Stateeﬁnive:sity; 1971

'Summa:y and Analysis of Farm Business Records. Teaching Units

U. S.EDepartment Df Agrlculture. Dralnage of Agrlcultural Land.
Soil Conservation®Service ‘National Engineering Handbook.

Section 16.. Chapter 1-8. Qashlngton, D.C.: vaernment»
~Printing folGE.”*1§7]“‘”’; T v

Employment In Agricul%uraL and Aqribu51ness

o @ccupatlcns. Economic Research Service. Region 5.
ERS. 575. Washington D.C.: " U.S. Department of -
Agriculture. S . '

B _ Englneerlng Gealcqv.= Soil Conservation Service
National Engineering Handbook. Section 8. Chapters.

3,4,5,6,7. (in one booklet) Washington, D.C.:
Government lentlng folce lQSB.

Irrlgatlan Pump;ﬁg Plants. Soil Conservation
- “Service National Engineering Handbook. Section 15,
Chapter 8. Washlngton, D.C.: Government Printing
. QOffice. 1959 ' .

Land Levellng.. Soil anservatlan Sarv1ce Natlg al
Engineering Handbook. Section 15.  Chapter 12.. i :
Washington, D.C.:. Government Printlngféff;ce, 1961. -

i1 Conservation
ction 15.

e Mgasuremg@t‘gf.;;rigation Water. 8§
Service National Engineering Handbook. 8

Chapter 9. Washington, D.C.: Gove:nme 1t Printing
_Office. 1962. : '

o
e

Soil~Plant-Water Relat;@nshlps,.VSSil Conservation

~Service National Engineering Handbook. -Section 15.
4~ Chapter 1. Washlngtcn, D.C.: Government Printing -

Office. 1964.

I Sprinkler Irrlgatlén ‘801l Conservation Serv1ce _
National Engineering Handbook. Section 15. Chapter 11.
Washlngtan D.C.: Government Prlntlng Offlce ~1968.

J
Weed Control-- Cultural and Chemlcal. AGDEX 641. Columbus, Ohio:

. . The Ohio Agricultural Education Curriculum Materials
Service, TQEthLD State University. 1969, CL

e
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Wastewater Treatment Operations - \

Agqua- AEerlE Systems. Instailatién, Dggrat;gn, and Malntenange

Manual for Aqua-Jdet Aeratcrs. Rackfnrd Illlnols

Pollutlon Control Wlth Aqua -Jet Aeratcrs.
T Rgckford Illinois.

Austin, J.H. and Glazer, Richard B. A Four-Year Wastewater‘

ST T Technology Cuiriculum. Project funded by the U.S.
- Environmental Protection Agency. Clemson, South
- Carolina:  Clemson University. 1975,

A BaSLC Course in Applied Hydraulics for Water ‘and Wastewater .

" Plant Operators. - Ann Arbor, Michigan: -Sanitary and

Water Resources Engineering, University of M;chlgan.
1966. o ’ ' ’

Bas;c Chemlstry for Water and Wastewatar Personnel. Lansing,

Michlgan*- Mlchlgan Department Df Public Health.
1963,

Guide for High School Vocational Agriculture:
Columbus, Ohio: Ohio Career Education and Curriculum
Management Laboratory in Agrlcultural Education, The.

Ohio State Un1v3r51ty ©1974.

Career Preparation in Env1rcnm&ntal Protact1an=A Curr;sulum

—_ Chemin eer Agltat@rs Company. Chemlneer Instruction Manual.

Installation—Agperatiaﬁgiﬂa;ntenance. Dayton, Chio.

'.chgsgriﬂ ApPlléﬁ Mathematics For Water and Wastewaterﬁ?g;sgnnel

Lansing, Michigan: Mlch;gaﬁ Department of Public
Hedlth. 1968. '

;On and Env1ronmental

A Curriculum AGt;VltlES GUldE to Wate:fE;ll 1tio.
- ' Studies. Appendicies 1 and 2. U.S. Env;ronmental
Protection Agency. Wash;ﬁgt n, b.C

Government
Er;ntlng fol:a, l972 T : :

Employment Dutlaggmfor Waste Water Treatment Elant Operators
Reprint from Occupational Outlook HandbooK. 1974-75

Edition. U.S. Washington; D.C. Government Printing

foicei. 1974. _
[ = .

General Electric Company : EDQ l;ne Camblnatlan Mag 7E:¢ Starters.
BlomlngﬁPn, Illinois. :

200-Line Magnetla Starters, Contactors and Block

- o = . Overload Relays. Blomington, I1linois.
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. Wastewater Treatment DpératiQnS‘Eaﬁtiﬂued

Hillison, John H;:ét el., Occupational Dppcrtunlt;es in EnVLranmental
' © . Management. Columbus, Ohio: The Ohio Agricultural
Education Curriculum Materlals Service, The Ohio State

’Unlver51ty

Howell,, David L. and Fgrr;ngtgn, William S. Intro ductlgn to

Environmental Protection. Columbus, Ohio: The Ohio

Agricultural Education Curriculum- Materlals SEEV1ce,
The Ohio State UnlverSlty 1972

Kerri, Kenﬁeth D. et. el., Operation of Wastewater Treatment FPlants.
‘ Sacramenta, Cal;f@rnlaf' Sagraménta State Cgllege 1970

New York State Department cf Health. -‘Manual of Tnstruct;;m fcr
Sewage Treatment Plant Operators. Albany, New York:
Health Education Service. P.O. Box 7283.

Manpower Planning for Munlc;pal Wastewate: Treatment: Miéhiga@

l972 1976. Lansing, Michigan: Municipal Wastewater
Division, Mlchlgan Départmént of Natural Resources.
1974, : '

Maﬂpéwer PLannlng for Wégtewater Treatment Plan ts. Prepared by

Olympus Research Corp for the U .S. Environmental - .
Protection Agency Washington, D.C: Crystal Mall #2.

A , .
Pennwalt Cczgs:atlcng‘lﬁstallatlan, Operation, and Maintenance
' Instructions. Chlorine Shut-Off and Pressure Reducing
Valve, Bellev1lle, ‘New Jersey: Wallace and Tiernan
Division. :

Wallace and Tlernan Division

Liquia Chlorine Evaporator. - Bel;evilie,‘ﬂéw‘Jerséy:

~ V-800 Ser;es Chlaklnator.g Eellevillég New Jersey:
Wallace and Tlernan DlVlSlon; C : ' :

Spray Irrigation System- L@ckwaad Waste Water Dperatars Manual
Maintenance. . Repair Pazts. 7900-0012, :

/

The Texas Wa ter Utilities Assac;at;an Austin, Texas: State.
Department of Health. . 1971. o - '

U.s. Dlvedf;gfLand Appllcatl@n

s. A Preliminary
ltu ural Research EEEV1§E,

" ‘U
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Documént. Washlngtan, D,C
U.s.. Department of Agrlaulture.' 1

~J
m

U.S. Department of Héa;th, Education and Welfare. -Water and
: Wastewater Technology. A Suggested 2-year Post High School
Curriculum. Technical Education Program Series No. 1l. .

Washington, D.C: Government Printing Office. 1968
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' Waétewate;’T:éatmaﬁt Operations Continued

Environmental Protection Agency. Guidelines to Career Development
' for Waste Water Plant Personnel. Washington, D.C:
Public Service Careers Section, Office of Edusatlcn and
Manp@wer Planning, Environmental Protection Agency, 1973.

U.s. Envir@nmental Pratectian Agency. GhLde for, the Develcpment -

Treatmant Plant Unlt’Qperatlans ND. 2. La Plata, Maryland.

Charles Caunty Cammunlty College, 1973

U s, Env1ranmental Protection Agency. Land AppllsatlcnfggéﬁSewaga
Effluent and Sludges. Water Qual;ty Con=rol Branch,
"Robert S. Kerr, Environmental Research Laboratory.
Washington, D,C? Government Prlnt;ng Offlceﬂ 1974.

: Methads and Practices for Controlling Water=

“Pollution from AgrlcultUraerDnEélnﬁ Sources. Washlngtan,

D.C:. Gavernment Printing Office. 1973.

Conference on Recycling Municipal Sludges and_ E fiuents

The Environmental Protection Agency. Pr@ceeﬂlngs of the Joint
: £

on Land. Champaign, Illinois. July 9-11, 1973.

Washington, D.C: National Association of State .
Universities and Land Grant Colleges. Oné Dupont
Clrcleg N. W. 1973 L

u.s, Env1ronmental Praté;ﬁl@n Agency, Region V. Env1r@nmeﬁtal
Impact of Land Use on Water Quality. A work plan. -
Chicago; Illlnals*“‘Env1rgnm2ﬁtal“Prétéétlon Ageficy.

1973..

U.S. Environmental Protection Agency. - Survey of Faa;lltles

Using Land Application .of Wastewater. Chicago, IllanlE.

The American Publl; Works . Assoc1at1@ﬂ 1973i‘

U.s. EnvircnmEﬂtal'PrDtection Agency. Wastéwater Treatment and
Reuse by Land Application Volume 1 - Summary.: By
Charles E. Pound and Ronald W. Crities. Washington,

.D.C: Government Printing Office.. 1973.

. - - 'Wastewater Treatment and Eepsgﬂby Land Application’
v T : Volume 2. By Charles E. Pound and Ronald W. Crities.
. Washington, D.C: Government Printing Office. 1973..

Water PDllutlDﬁ Control Federatlan. Safety in Wastewater Works.
Publication No. 1. Washlngtan, D.C: Water Pollution
-Lftgntral Federation. 1969 ' ' :

Regulation of Sewer Use. Manual .of Practice No. 3.
‘ ,Washlngton ‘D.C:' Water Pallutloﬁ Cantral ‘Federation.
S 1965. : o

Aeration of Wastewater Tfeatment. Manuél of

Practice No. 5. Washington, D.C: Water. Pallut;an v
Control Federation. 1971. _ - o ' A -




Wastewater Treatment Gperatléns Continued

. Units of Expression. of Wastes and Wastewater. Manual

—Of Practice No. 6. wWashington, D.C: Water Eéllutlan:3
Control Federatlan. 1973, o

Utlllzatlan of Munls%gal Wastewater Sludge. = Manual

T " Oof Practice No. 2 Washington, D.C: Water Pollution

Control Federation. 1971.

= Washington, D.C: Wate
.1966. :

' Sewer Maintenance. Manual of Practice No. 7.
er Pollution.Control Federation.

Uniform System of Accaunts for Wastewater Ut}%}tl

7M, val of Practice No. 10. . Washington, D.C: Water
Pollution Control Federatlon._ 1970,

Dperatlcn of Wastewater Treatment Pianpé,v Publicatior

T, , D
970.. N - . *

o

Publ;c Re 14t10ns for Water Pollution Control.

T Publication No. 2 Water Pollution Ccntrol Federation.

1965." o

Wastewater Treatment Plant Qperatar Tralnlng Course

ashlngtgn, D.C: Water Pallutlan CDntrol Federat;cn-

“One (with visual aids).  Publication No. 13. Wa%hlngton,
D.C: Water Pollution Control Federatlon. 1970..

' Wastewater Treatment Plant Dperatcr

r Tx Tre 1n1ng Céurse
—_Two_ (WLth¥v1sua1 .aids). _Publication- NQT;léi'"WaShlhthﬁ,
D C: Water Pollution Control Federation. 197Da
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Gén,r 1l Reference Materlals

Lewis, Eabert "Muskeg0ﬂ 'S Lanﬁ Disposal Called ldeal Dem@nstratlon
Model grand Raplds Eress, Aprll 27, 1975 L

Albany, New Yark__ Bureau of Agr;culturaL Education,
State Education Dégartment. 1973 :

Modular Deslgn fDr Agricultural Education. Erellminary Mate:ia;s-'

Muskeg@n‘;;ea Intermedlate School District, "A Study of Job Demands
and Curriculum Development in Agricultural Training
Related to the Muskegon County Wastewater Management -
System," ~Interim Report. Muskegon, Michigan,- 1975.

- A research and program development project conducted

'pursuant to a contract fram the U.S. folce of Educatlén,

C
regon Department of Education.

lus ster. Gulde. Ag:;culture.' Salem, Oregon: State of

‘mf

-Procedures for Constructlng and. UsingTask Inventories. Columbus;’

— | Ohio: The Center for Vocational and Technical Education,
The Ohio State University. 1973.
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' Program Tmpleméntaiion Procedures. Implementation of Two Year

Shaptey, Allen

Post

High School Wastewater  Technology Instructional’

Programs, Clemsan; South Carolina: Clemson University.

1g73.

Reeder,. Dean.
12th

Vocational Agrlculture IV. A Curriculum Gulde.

Grade. Stilwater, Oklahoma: State Department of

_VocatLOnal and Technical.Educatlgn. 1973.

E]

E. and Lkein, Marv;n. ‘Manpower Demand in

Agricultural Production. (A Report submitted to the ~

e =PI rector Of the Agrlculturai Education Curriculum
Research Project). East Lans;ng, Michigan: Department
of Agricultural Ecanomlcs, Michigan State Unlverslty

1975.

i

- A Study to Determine Campetenclés N%éd%d by Employees _Entering

Agricultural Mechanics QEGEPEthﬂS. ‘Bozeman, Montana: -

The Department of Agricultural and Industrial Educatlon,
Montana State Unlverslty 1973..

Thuemmel, W;lllam L. "Agr;bu51néss aﬁd Natural Resources Education
in Michigan: Employment Demand, Competencies Required,
and Recommended Dellvery Systems.", A research project .
funded by Michigan Department of Eduéatlan, Lansing,
Michigan (Discussion Report, 1975) .\ '

U.s. Department of Labor, Bureau of Labor Statistics, Employmént '
‘_AT__;T_Qutlaak:ForfWastewater—T:eatment*PlaﬁtADperatars,g ’“

- Reprint from the Occupation Outlook Handbook, 1974-75
edltian, Bulletin 1785- 11 Government Prlnthg Office,
Washington, D.C. - N

Employment Outlook ﬁar Farm Equipment Mechanics,

Wf?Reprl
'Bulle
C.

VanderJagt, Guy,

L@ngw
Septe

Ward Pamela 5.
Water

nt from the Occupational Handbook, 1974-75 edition, -
tin 1795~ 78 Government Printing Office, Washington,

"Waste into Wealth." Congressman News. 1203

orth House Office Bu11a1ng Washington, D.C.
mber 19, 1975 ' :

" "EPA Warns: Don't Ignore Land Treatment."

Febru

West Michigan

Shoreline Regional Development Commission.

Pollution Control Federatlan.' Vol. 47 No. 2,
ary, 1975 , - ' : :

Labor Force Analy51s. qukégon, Oceana _ and Dttaw
Cauntles. Muskegon, Michigan. 19747 :
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MUSKEGON AREA INTERMEDIATE scﬁcQL'DISTEIQT

VDCATIQNAL AND 7ECHNTQAL AGRICULTURE RESEARCH PROJECT

Module Review Form

5

Module Title S - L o ;_

Reviewer's Name A e

Reviewer's Office Telephone Number

irections for Reviewing Modules

o

H‘

The }tateménts you are to review'pertain to the components in the
. - We would like you to review each student performance

bjéét;Vé ;ndegenﬂently in addition to the following elements,

‘which are part of‘each student performance objective: .

a. Instructional Areas ’ : ‘ A
b. Examples of Student Learning Activities

c. Examples of Evaluation Techniques

d. Instructional Resources -

If you determine that %he student performance objective and =ach
of the above four elements measures up to the criteria as stated,
place a check mark (V) in the yes’ margin. Whenever you determine
that the student performance objective or any of the four elements
does not measurs ug to the Grltéfla described, place a check “mark
(wﬂ in the no margin. ~ : ‘

Whenever a no is. Qhecked please 1dént1fy ana define the’ nature of
the pr@blem by writing dQWn the problem under the appraprlate
headlng and space prav;deé ‘ ,

A

CRITERIA -

STﬂDEﬁT EERFDRMANCE DBJECTTVF

B ¥ : .

Tha objective is stated so that it
is clear what performance is -

. expected of the student, the level
of performance expected, and under.
what conditions the perf@rmance is
expected. .

41 STUDENT PERFORMANCE OBJECTIVE

Na;ure,af:thé problem




| : - /

INSTRUCTION AREAS CRITERIA
'The content is “composed of topics
- defining areas of study dl ectly
related to the ach;evements of the -
objectives and is a cén51stent o
‘ format and style appropriate to-
:aldlng development .of meaningful
lesson’ plans. \ ‘

YES = NO S ' , ‘
. " Outline Number . o B "
L nd Letter " Nature of the. problem

;Xhe studént actﬁVlt;es are. appzaprlate
J/examples of how a student may be . -
involved in learning act;v;tles that wi
will achieve the abjéctlve 1n ‘a

reallstlc manner.

Actiﬁit§ Number Nature cf khe p ,le’

EXAMPLES OF EVALUATION. TEEHNIQUFS
CRITERIA

appragrlate measures to determlne hcw
well the student can accomplish the
stated objectives. ~The evaluation
examples define means for assesslng
the application of kn@wleﬂge.

Item Number Naturé of the problem °

The lnstructlénal resburées are those
which can .be provided to the student
in the educational setting or super-
o vised work experience to help the
[ , .~ student achieve the objectives and
80 to prepare the student for “the type -
: _ of materials or equipment used in
o ' ‘ : 65 . . : ' '




in the occupation.

|I<:\
o
&
2
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Nature of the problem

- 42 STUDENT PERFORMANCE OBJECTIVE

'Nature of the problem:
' 1

 INSTRUCTIONAL-AREAS"

, - Outline Number -
'// - L and Letter oo

i
v — .
Nature of the problem \

- .
—— e -t
=
— \
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— %
= — b

ACTIVITIES

. o Activity'ﬂumber

: ! X ; |
EXAMPLES OF STUDENT LEARNING A

2 . - i

|

Nature'of the pr%blem :

} . L _ S -
"EXAMPLES QFiEVALUATiDN'TEQEﬁiQQE% o

Nature of the problem -

INSTRUCTIONAL RESOURGES =~

Nature of the problem




APPENDIX J

SURVEY QUESTIONS CONCERNING USING THE
MUSKEGON WASTEWATER MANAGEMENT SYSTEM
AS AN "EDUCATIONAL TOOL"

AND THE RESULTS OF THE BURVEY

o
-d
W




The Survey Questions

Given the continual need to search out educational opportunities and
a unique wastewater gystem, the questionnaire is attempting to seek
out possibilities for using the Miuskegon Wastewater System (MWWS)

as an opportunity for the educational community. There are presently
vocational agriculture programs and farms at Shelby, Ravenna and

Montague.

1. Given several good existing v@cational,grcgrams'in agriculture
as well as in farm and automotive mechanics, could the MWWS be

tralnlng beyond the pragrams example. worklng WLth farm

equipment not available in present programs, and in addition,
offer opportunities for students in the Muskegon area who
cannot attend the existing programs because of the distance

from Muskegon?

2. leen few Dppartun;tles cf Mlchlgan residents to study waste-
water treatment systems and management in the state, could
the MWWS be used through educational institutions such as
area community colleges to train wastewater treatment
operators in land treatment of wastewater?

3. Given three vocational agricultural-programs with farms, could
the facilities at the MWWS enhance, those existing farms in
serving as educational tools for the vocational programs by
providing different farm experiences beyond what the present
farms offer? - ' -

4, Given the distance to the existing vocational agriculture farms
from Muskegon, do possibilities exist for using the MWWS as
an outdoors laboratory for the use of classroom teachers in
the Muskegon area? :

5. If the county, or a group of local interests in cooperation
with the county, develop a visitors' center to enable
residents and visitors to Muskegon to visit the MWWS (a

.matter which has been much discussed), are there Qms;lbllltles
of using the visitors' center to train students in "people
contact" jobs? ‘ ’ ‘

6. Acknowledging that the MWWS is unique in the nation and much
interest exists by persons worldwide in seeing and studying
the system, could the system provide enough interest nation-
wide and worldwide for an environmental studies center for
seminars and conferences on a variety of topics relating
to wastewater management and the environment?

A ) _

7. Given the ‘interest of Boy Scouts, Girl. Scouts, the 4-H and
many other organizations in the environment, nature and
agrlculturé, are there ways such groups Eauld utilize the
MWWS in their educational programs?

83 R |
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8. With recreation and conservation important concerns today, are
there ways the MWWS could provide educational PDSSlhllltléS
in wildlife management, conservation management and ‘recreational
opportunities for the people of the Muskegon area?

9. Given many local persons interested in gardening, ornamental
horticulture and environmental studies, are there possibilities
at the. MWWS for such adult enrichment programs?

10. GiVEﬁ the need for imglementing new agricultural programs in
uskegon County, is there a possibility of securing needed land
from the county and constructing buildings on the site ;n

- order to prepare individuals for agricultural careers?
I

11. Do you have any Sugqegtlang on the use Df MWWS as an Educatlmnal
—w»~uwwmégp@rtunlty?vwwwrwv-»&w e - e e

VOCATIONAL AND TECHNICAL AGRICULTURE RESEARCH PROJECT

13 Interviews

17 persons

10 Mainly followed guestions
/

Charles Raap - Former County Caﬁml551aner

Participants in Survey:

1. Mr.

2. Mr. Keith Griffin - Vo. Ag. Teacher,’ Montdgue

3. Mr. Phil Carter - Vo. Ag. Teacher, ahélbj

4., Mr. Frank Lehman - Trustee, Montague E@§ra'cf Education

5. Mr. Walter Weber - Vo. Ag. Teacher, Ravenna

6. ‘Mr. Donald Nutt - County Commissioner, Muskegon County

7. Mr. Thomas Hoogerhyde - Chief, Municipal Wastewater Division,

: Mlchlgan Department of Natural Resources
(telephone CDﬂ?efEatl@ﬂ) :
8. Mr. George Townsend - Eupﬁr;ﬁ#endent of Ravenna Public Schools
9. Mr. Dave Marsh = Farm Manager, keg@n County Wastewater '
Management System j

10. Mr. Harold Ferris - Director, MSU Agr| Cultufal Extension Service,

Muskegon County

11. Mr. Jack Parker - Ertension 4H - Youth- Agent

12. Mr;_Steve Marotti - Horticulture Program Assistant, Céuhty

- Extension ‘Service

13. Dr. James W. Perry - Assistant Super &ntendent, Instruction,
Muskegon Publid School District

l4. Mr. Beb Zettle - Director, Muskegan/ﬁaunty Department of

-Public Works ;

.15, Drg'Démlrjlan =*Manager, Muskégan Q@uﬂtf Wastewater Managément
' ‘System /
16. Dr. Michael Schafer - Dean of Instruction, Muskégén Community
College

~else - Specialist, 'Secandary Unit Department of
B« 1cation, Va@atanal Education. and Career
Development SErVLﬁe, Lansing .
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Results of the Survey

Given Present VG Ag Pragrams* How to Enhance
at MwWwWs?

10
o
o
1]
rt
\l._..l\
Q
o
o
e
—
\m\
o
et
or
had

1. New Agricultural Programs 7
2. Field Trips . 6
3. Outdoor Lab ' 4
Horticulture ,
4. Agricultural Mechanics 3
Recreation '
5. Farm Equipment Dperatlcns 2
Irrigation Training -
Landscaping
Forestry
Sheep Projects L
6. Soil Management 1
—-=- --——-Cpnservation Studies T
' Wildlife Studies
Farm Management
Cropping Management
Independent Study
Variety Corn Plots
Resource Persons on Site
Class Work :
Land Clearing
Fence Building ;
Soil Testing /
On the Job Training
Nursery Products

stance

)
[
¥

Some Problems:
of new buildihgs on the site in
it i ;E Technical Pragrams .

Hea lgh Department acceptance of students
on the site

[oJ e}

<0
o
ﬂj\

Question #2 Wastewater Treatment Operator and Management Training

Yes 3
" "No 0

-~ .
. N

Pf@biemsﬁ Site dr - not include conventional operations
Question #4 Outdoors Lab for classroom teachers

o : ' Yes 6
- ‘ : : No 0

Question #5 Visitors Center
with students

5
Center 4
Nature EEnter 1

-P:leéms: Who wi 11 pay for ;né educatlanal GppDrtunltlES pravlded?
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N 7 No

‘Question #6 Seminars and Conferences

Yes
No
Planning One

L

Problems: Who will pay?
Question #7-Boy Scouts, Girl Scouts, 4-H

Yes 4
0

Question #8 Wildlife Management, Conservation Mz-agement and
Recreational Opportunities '

Yes

No

Wildlife Management
Conservation
Recreation

PN cmni

/
Problems: Persons misusing the land
‘ ~+  Difficult to control hunting
" - 'PE§Sible interference with wastewater
C treatment and farm operation

" Question #9 Cémmuniﬁy Gardens

Problems: Administration
" Theft of garden produce
Water from outside_the system-— |
Distance from town, transportation

Question #10 Land for Buildings on site: (Vo-Tech program)

Yes 7
No 0

' Some Suggestions: Use Empty -
' " Barns 2

Problems: Possible Health'Department objection
' Who will finance? : .

Qﬁesticn #11{ other Suggestions

Sheep raising

Public relations program
Controlled hunting
Variety plots of corn
Farm diversification
Nature Center
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‘Coordination of several pragfams
Hydroponics experimentation

Some Possibilities:

l. Agri-business courses .
2. Consumers' economic studies
3. Courses on the complexity of gettlng the
food produced on the farm and to the
consumer
4, Environmental Protection Etbﬂles
5. "Environmental Studies '
6. Vo-Tech center S
7. Horticulture and landscaping program
: 8 Wildlife management, EQﬁSErvatlDﬁ and
” . e e e e e “-*»Iet';reatlﬁn T e
9. 'Visitors' Cénter for tralnlng students in
_ "people contact" Qccupatlans, \
10. Nature Center :
*11. Wastewater Treatment Dperatar s technlcal [
course |
*12. Wastewater .Treatment Labaratary Technician
course

13. Forest Management programs

* MCC has formulated some planning cancernlﬁg techni::al courses and
one proposal has been written., ;

2o
o . /
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APPENDIX K
USING THE MUSKEGON COUNTY WASTEWATER TREATMENT SYSTEM
= AS A SPECIAL TRAINING FACILITY

AN IDEA SHEET




&;meSING&EHEVMUSKEEQN~€DHNTY€WASTEW ATER-TREATMENT 'SYSTEM~
AS A SPECIAL TRAINING FACILTIY S

" AN IDEA SHEET

Background: .

Muskegon County has a great need to generate employment, especially
amoung young adults. In addition, the economic condition of
Muskegon County has room for 1mpravement. As exzmples: Muskegon
County has the lowest family income in-Michigan, it is first in
the percent of families below the poverty level and it is last in
percent of families earning 315 000 a year or more. :

In educat;@n ‘Muskegon County:is lowest Df all Michigan Stanﬁard
Metropolitan Statistical Areas (SMSAs) in median school vears

-~ “ecompleted by persons 25 and over and. percent of persons completing.

at least four years of high school. .There is a need for increased
educational facilities .to help turn these statistics around.
"Statistics represent people, people who have the potential to .
improve themselves given the opportunity. . The need is especially

. crucial for gfaduatlnq/hlgh school studénts and high school

dropaﬁts;

12 D;strlct hlgh schaals in and around Muskeg0n Cauﬁty*

Fruitport I B
. Holton » ' g , N
Mona Shorns T
Montague
Muskegon
‘ , Muskegon Heights
RS ' North Muskegon -
QOakridge
Orchard View
Ravenna
Reeths=Puffer
Whitehall

There are also Muskegon Catholic Central High School and Western
"Michigan Christian High School serving the area. The County
Wastewater Management System No. 1 has a limited potential, for
creating jobs directly. It has a great patent;al for Qreat;ng
jobs by encauraglng 1ndustry to ‘both move in and expand in the
"County. .

The MWWS has already dramatically improved Muskegon Lake. "It has,
further, encourged new industry to take a look at Muskegon as a
possible site of c¢cperations., The MWWS also represents an 11,000
acre county operated farm. In agriculture and related fields:

the area is served by Muskegon Community College, Michigan State .
University through its Co-operativé Extension Service, the Soil
Conservation Servlae and many other branches of 1aﬁal and federal
g@vernment



...EXISTING -FROGRAMS- AND-PLANS-FOR -‘FUTURE 'PROGRAMS "~

. Muskegon Community College

Presently has courses in:

Automotive technology

Cast metals technology
Electronics technology

Machine technology

Graphic Reproduction technology

" Apprenticeship training ln the Building

and Machine trades
Industrial/Manufacturing .technology
Allied Field
Radio and T.V. repalr -

Expansion

Expansion

Agr1bu51neus program (no agrlgultural
ecﬁnamlcs lncludea)

UII!

plan
Development of agri-business courses
Mantague

Pr Sently has courses in:

Horticulture , : 20 students.
Agricultural mechanics 34 students

2 hour course

Animal science . 34 students

Recently é@mp eted ‘an agricultural mechanics building

nlans: |

Develop Agriculturai mechanics
Develop plant and animal sciences

PrESEﬂtly has Courses-iﬁ:

.Eiant Sclénce/Anlmal Sc1ence
Agricultural mechanlcs

Farm Management
Fcrestry/Landscaplng

Shelby

Presently has courses in

- One semster’ Agrlcultural Production
One semster . Ornamental hgrtlculture
One semster Fordstry

‘Farm Management I
Farm Management II

Has a lZD!acfe farm, malnly orchard

90

25,

17
23

15

13
20

19
28

13

students
students
students
students

/
studeéts
students
students
students
students




'“ﬁxéénsi@n plans:

Dévelbp the 126 acre farm

IDEA SHEET
/‘ . .
1. The Muskegon County Wastewater Treatment System Number 1 has
the potential for serving as a vocational training center in:

a. Agricultural equipment mechanics
b. Wastewater treatment operators
¢. Farm Management ’
d. Field Supervisors o
e. Farm Equipment Dperatars i
e it aas —-—»f_: J"II’flgatC}rS ST . N e i iTromee o s weamaTmon o gecnmeeesias Tmsme
g. Grain Drier Operators

These vocational interests go beyond the present area vocational
agricultural programs and would serve. to support such programs
as well as open up a variety of agricultural occupations to
students in the south part of MAISD, many who do not presently
have the opportunity to study agriculturaily felated,@ccupatians_

2. The Muskegon County Wastewater Treatment System Number 1 has a
tremendous potential for serving as an outdoors laboratory for
the teachers of thé constituent school districts for kindergarter
through grade 12. The system could serve as the focus fcur field
trips and studies on growing things, conservation, wildlife,
visiting a farm, visiting a wastewater treatment system,
environmental studies and many other interests. The present
vocational agricultural programs could use the system to enhance
their agriculturally related subject matter. Grade school
children might be. brought in not only to see, but to do. Classes
might visit the system and plant seeds on a perarranged site with
follow~-up visits -and harvesting of the crops. '

3. A visitor's tour cernter would be a service to the county as well
as provide training for persons desiring '"people contact"
oriented job experience. A recent study by Muskegon Community
College indicated that 78% of the people, interviewed in Muskeg@n
County wanted to visit the wastewater treatment site. There

. are a number of indications ihat some type of visitor center
will be requlred to handle the many requests for visits to a
system that is galnlng a great deal of public discussion and
interest. By using the visitor's center as an'educational
tool, both :the c@unty and the school dlstr;zts would be

:well served.

4. There is- an increasing need to have some type of conference
and.seminar center where people world-wide may come to study
land use in wastewater treatment. Nearly 1500 dlgnltarles
and staff have already visited the system. With increasing

- environmental concerns and efforts to reach the 1985 water
standards, the Muskegon area could very well Zecome a wall knewn
centef of studies on environmental technalcgy

P 91
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o

5.

With new land treatmant Systems b21ng Ean51derei ar@und thé
world there is also a speclallzea need to provide a center
where people could come to receive training and information
for several purposes: As- Examples

a. People coming to gain enough information to help
communities determine the possibilities of land
treatment of wastewater for their communities.

b. Persons who are assigned the task of selliné a’
wastewater land treatment system to their
communities.

c. Persons from systems that must upgrade to meet the -

increasing standards explar;ng various alternatlves
e — g pOSSib le—changesy - : e e o e s

d.  Environmentalist who may come to observe what is
being done in meeting increasingly high standards
for wastéwgtér,tfeatment systems.

;e. Gov. menhkal agenclas which periodically hold
conferences and seminars relating to environmental -
protection, wastewater treatment and related fleldgi

Much res earch has been done and much remains to be done in thé

use of wastewater in crop production. The system could very
well pro v;de on-going facilities for research in Such area

. New crops ) i
Uses of wastewater on various plants and flowers |
Seed production with wastewater

Bee keeping :

Soil. experiments using wastewater

.- Conservation methods

Wild-life studies, expecially the water fowl and
their Ehanglng flight patterns “in light of facilities
such as in Muskegon -

h. Vocational education research using a variety of
facilities, shared-time programs and various
spe:1511zed curriculum 1n vocational education

O o+ L0 oo

Enrichment pragrams Especially designed for senior citizens that
are held during the daytime and would provide interest groups

in ornamental horticulture, vegetable gardening, flower
gardening and the green house growing of plants. An area of

the system not reached by irrigation .rigs might be set aside
where senior citizens could actually maintain their own garden
plots and grow. vegetables and. flowers. Green house facllltles
would provide yeaf*afDUnd interes't graups. :

/
i

JEnrlchment gragrams in the evenlng for all adults interested in

ornamental horticulture, vegetable gardening, flower.gardening,
and green house production of plants. Classes could be held-
during which adults could actually grow their own flowers for
Christmas, Easter and other special days. Enrichment’ pragrams

92/
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in environmental studies could also be popular and helpful
to the community in communicating what Muskegon County is
doing in the area of environmental protection.

8. The Muskegon County Wastewater Treatment System Number 1
could serve as a useful center to which Boy Scouts, 4-H
and FFA groups. could visit for a variety of educational
and awareness type activities in environmental sciences
and technology, conservation, wild-1life, hiking and
agriculturally. related interests such as farming.

9. The Muskegon County Wastewater System No. 2 (near . Whlt?hall -
Mantague) could serve the local sche
Tvegdational agrlcultural programs as an autﬂmars 1abaratary
and serve as a useful center which EDY Scouts, 4=3, FFA
and Girl Scouts could visit for a variety of educaticnal
and awareness type activities.

78
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A'DTSCUSSIEN OF POSSIBILITIES .

AND APPROACHES FOR IMPLEMENTING "
"VOCATIONAL AND TECHNICAL
AGRICULTURAL PROGRAMS IN

.

K
|
|
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A DISCUSSION OF PGSéIBILITIES AND APPROACHES
_FOR . IMPLEMENTING.VOCATIONAL--AND--TEGHNICAL - -
AGRICULTURAL PROGRAMS IN CEPD # 21 ‘

;;i 4 ,
7 :
PREPARED BYﬁfﬁE MAISD VOCATIONAL -
AND TECHNICALagGRICULTURAL RESEARCH STAFF

¥

. 7 ;
7 ‘ .
FOR A MEETING WITH REPRESENTATIVES.FRDM:

MICHIGAN DEPARTMENT OF EDUCATION
MICHIGAN STATE UﬁIVERSITY

MUSKEGON AREA INTERMEDIATE SCHOOL DISTRICT

OCTOBER 14, 1975 . o .. MUSKSGON COMMUNITY COLLEGE
: : : MUSKEGON, MICHIGAN .




THE FINAL REPORT

The final report for the MAISD Vocational and Technical Agri-
cultural Research Project will consist of four (4) volumes. A brief
description of the content to be included in each volume is as

follcws

Volume

o

e

Volume

T HR D L0 TR

Volume

L]

Volume

I - An overview of the research project

Summary of the Teport

Problem area toward which the project is
directed

Goals and abjectlves of the-research project
Description of project procedures and
accomplishments

Conclusions, Implications, and Re&@mmendations
for the future

Appendix and supplementary materials

IT - Task Analysis Results (The identification
of required job skills, knowledges, behaviors,
and basic skills for each occupation studied)

Wastewater Treatment Operator
Farm Manager

Irrigator

Agricultural Equipment Mechanic
Field Superv1sor

Grain Drier Dpérator

Wastewater Treatmcnt Laboratory Technician

Farm Equipment Operatnr

ITI - A useable instructional delivery system for
preparing students at the secondary and
post-secondary levels for agricultural careers
POotT 04

! o . : .
- A complete.set of student terminal performance

objectives fcr the 51ght agricultural occupatlcns
studied v

Instructional modules fﬁr training wastewater-
treatment operators Cccnventlonal and land -
treatment systems)

Examples of how instructional modules can be
developed for, other occupatlﬁns studied -

IV - Audio-visual materlals to inform students of
the many occupational opportunities available
to them in the broad field of agrlculture




a. A filmstrip with narrative cassette tape will be
produced to explain the development, construction,
and operation of the Muskegon County Wastewater

lanagement System. The thrust of this filmstrip

will be directed at the role of individuals work-
ing in the agricultural occupations studied.

b. A second filmstrip with narrative cassette tape
will be developed to inform students of the many
careers available in-agriculture. Information
relative to training programs is also included
in the filmstrip. o o




BASIC FINDINGS

rA. :AGRTCULTURAL EMPLOYMENT NEEDS IN MICHIGAN, 1975-1979
PROJECTIONS : _

DR. WILLIAM THUEMMEL AND OTHERS AT MICHIGAN
STATE UNIVERSITY RECENTLY COMPLETED A STUDY WHICH
INCLUDED A PROJECTION OF AGRICULTURAL MANPOWER NEEDS
IN MICHIGAN FOR 1975 THROUZH 1979. A CONSERVATIVE
ESTIMATE OF AGRICULTURAL MANPOWER NEEDS IN MICHIGAN'
FOR A FIVE YEAR PERIOD IS SHOWN ON THE NEXT PAGE.
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PROJECTED ANNUAL UANCIONER NEEDS I ICHIGAN
 HRICHATAEBYUS.0.1. ROA s, 95199

TR
174 Employment B, Mo, Ave. o, . Aditonal
- Needing Agr, Knoul- Addional AT Replacements  FTandRe
PogramAres  edgeand SKI - WorkersAnnually  Amnudlly  placements

L0 Ag Pmducton 00 o LY
0L Ag, Supplies! | o | |
Sevces 9,608 A 335t 3
0.0 Ag. Mechanics 1,991 B4 B 5
(Farm lmplement S
3 o R )
0.0 Ag Products  LGl@ A 1
0L Om, Horticulwre 1003 Log7 moLw
(e, reail florists) - :
0L05 Ag. Resources 2848 NA 1 10
0L foresty 488 om0 1 16
0. @9 Ao, Oer T M e o
T 9@ %4 | 3303 3374 zuaz |

!a Based 0 1970censusdat - | bBased on pmjected Iabor forceofSS OCOpnvate
© Based on MESC statasid erageemployee  and self-employed farm operators and vorkers

~ replacement rate of 3.45% per annum bylm
Source: Table 13, Thuemmel Report U Icldes Rl Foris & Other g, Prot.

ERIC o I 100



EMPLOYMENT NEEDS AS A RESULT OF THE MUSKEGON COUNTY WASTE-
WATER MANAGEMENT SYSTEM

_ RECENT STUDIES INDICATE THAT THE EMPLOYMENT OF INDIVID-
UALS WORKING INSCONVENTIAL WASTEWAIER TREATMENT SYSTEMS -
AS WELL AS MODERN SYSTEMS IS EXPECTED TO RISE RAPIDLY
THROUGH THE MID-1980's.

TREATING WASTEWATER BY MEANS QF LAND TREATMENT HAS
RECEIVED MUCH PUBLICITY AND SUPPORT :IN PECENT MONTHS.
ENVIRDNMENTAL 1fi‘RQTECTIC)N AGENCY ADMINIETRATOR RUSSEL E.

THE FIRST TIME IN LATE APRIL, 1975, MDRE ‘THAN 100 RESEARCH

- EXPERTS FROM STATE AND FEDERAL AGENCIES.AND PRIVATE ENGINEER- -

ING CONSULTING FIRMS RECENTLY CRITIQUED THE MUSKEGON COUNTY -
WASTEWATER MANAGEMENT SYSTEM. THE RESEARCHERS GENERALLY '
AGREED THAT THE MUSKEGON PROJECT IS THE BEST WASTEWATER
MANAGEMENT SYSTEM IN THE NATION AND PROBABLY IN THE WORLD.
THIS METHOD OF TREATING WASTEWATER SHOULD INCREASE THE
DEMAND FOR THE TYPE OF AGRICULTURAL OCCUPATIONS STUDIED
IN THE MAISD RESEARCH PROJECT. : \
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STUDENT_INTEREST IN CAREERS 1IN AGRiCULTURE -

THE VOCATIONAL EDUCATION DEPARTMENT IN THE MAISD
ELEVENTH GRADE STUDENTS IN CEPD #21(14 SCHOOL DISTRICTS)
TO DETERMINE ‘THEIR VOCATIONAL INTEREST. THE INTEREST
OF STUDENTS IN AGRICULTURE IN CEPD #21 IS SHOWN ON' THE
NEXT PAGE. -

102
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STUDENT INTEREST IN CAREERS
IN AGRICULTURE
FALL, 1974

Student 1nterest in agriculture -- 10th and 11th Grade Students
- {Approximately 6,000 students were given the opportunity to select
from all of the vocatlonal course offerings in CEPD #21)

Musxeggn'Area Intermediate School District

"All courses are designed for both students who plan to
apply for jobs immediately after graduation and for those
who wish to further their careers by Eﬂtérlﬂg college."
"If all courses listed are made available to you, in which
two (2) would you enroll?"”

First Choice

" Agriculture r -South North _ Total
Production . 93 , 28 - 121
Supplies | 11 3 .14
Mechanicé 17 -_ 7 - 24
Products 24 . 29
Orn Hort ST 18 66

Total '193 61 254 (4%)ﬁ

Second Choice

Agriculture
-Prcdﬁcficﬁ| 78 18 : " 96
Supplieé : . 30 - - 4 ‘ 34.
Mechanics | 20 8 ?ﬁ 28
"~ Products _ Eii _ 5. Lo ‘36
Orn Hort 67 17 | 84
Total = . 226 52 z7s~c§%3
o . - L £ |
‘ ‘ ) / %




‘DQ

THERE IS A NEED FOR MORE SPEMIALIZED VOCATIONAL AGRICULTURAL

. PROGRAMS AT THE SECONDARY LEVEL IN CEPD #21. THE FOLLOWING

LOCATIONS HAVE BEEN MENTIONED IN REGARD TO THIS NEED:

' THE WASTEWATER SITE , :
USE BUILDING WHICH MAY NOT BE NEEDED BY
THE SCHOOLS IN THE FUTURE ( DECLINING
ENROLLMENTS) «
MUSKEGON CCMMUNITY COLLEGE
PROGRAMS TO BE EMPHASIZED ,_
a. PRODUCTION AGRICULTURE |
b. ORNAMENTAL HORTICULTURE o
c. AGRICULTURAL SUPPLIES AND SERVICES
d. AGRICULTURAL MECHANICS |

B
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E. THERE IS A NEED FOR TECHNIEAL ARRIQULTURAL pPROGRAMS IN
THE AREA. PROGRAM AREAS WHTCH SHDqLD BE GIVEN ATTENTIDN
AREA AS FOLLOWS: _

ENVIRONMENTAL PRDTECTIDN (WASTEWATER TREATMENT
OPERATORS AND LABORATORY TECHNICIANS) -

2. FARM MANAGEMENT ( AN EXTENSION OF PRQDUCTIDN
' ~AGRICULTURE)

AN EXTENSION OF ORNAMENTAL HORTICULTURE
| a. LANDSCAPE DESIGN

| b. TURF MANAGEMENT

: i c. SOIL MANAGEMENT

F. OFFICIALS AT THE WASTEWATER SITE AND COUNTY CDWISSIDNERS
: ‘ARE INTERESTED IN THE EFFORTS OF THE MAISD RESEARCH PROJECT.

G. ADMINISTRATORS FROM SEVERAL' SCHOOL pISTRICTS IN CEPpD #21,
PLUS STATE DEPARTMENT AND MSU STAFF HAVE INDICATED THE
NEED FOR MORE apECIALIZED,SECONDARy VOCATIONAL AGRICULTURAL

“OF "TECHNICAL AGRICULTURAL

PROGRAMS IN THE "MUSKEGON COUNTY ARER

et




RECOMMENDATIONS

WE RECOMMEND THE DEVELOPMENT AND lMPLEMENTATTON OF
EDUCATIONAL OPPORTUNITIES THAT WOULD PROVIDE RELEVANT TRAIN-
_ ING IN AGRIBUSINESS, NATURAL RESOURCES AND ENVIRONMENTAL
PROTECTION (ANREP) ESR PEOPLE IN CEPD #21. THE CHART ON
THE NEXT. PAGE ILLUSTRATES THE FLOW OF EDUCATIONAL OPPDRTUNITIES
IN ANREP WE ARE PRDPQSING
Kiﬁ - AWARENESS IN ANREP
7-8 (9) - CAREER DRIENTATIDN IN ANREP .
9-10 - CAREER'EXPLDRATIDN,IN ANREP A
11-12 - (VOCATIONAL AGRICULTURE)‘PREPARATTON IN ANREP
! ’ .
13-14 - CTECHNTCAL AGRICULTURE) PREPARATION IN ANREP

ADULT EDUCATION - UPGRADING AND RE-TRAINING IN ANREP
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THE CHALLENGE e o

\ - XA.. CAN MUSKEGQN COUNTY BE: THE MODEL FOR A STATEWIDE EFFORT TD

1. REDESIGN AND\MODERNIZE THE VOCATIONAL AGRICULTURE
- CURRICULUM AT THE SECONDARX LEvEL A ,
2. PROVIDE AGRTCULTDRAL PROGRAMS FOR STUDENTS AT THE .. . -*
CONDARY AND POST-SECONDARY 'LEVELS (FLOW OF EDUCATIONAL
OPPORTUNITIES: FROM HIGH SCHOOL ‘TO THE COMMUNITY COLLEGE)

"B, CAN WE GAIN’ COMMITEEET FROM MEC TO DESIRE.AND AGREE. TO
DEVELOP TECHNICAL AGRICULTURAL PROGRAMS ARTICULATED WITH .
AN EXPANDED  AND REDEEIGNED ff’QNDARY VOCATIONAL AGRICULTURE
PROGRAM? e T |

. C. CAN'WE DEVELOP A -COOPERATIVE APPROACH TO 'USE THE FACILITIES
OF MCC AND THE SECONDARY SCHOOLS '(PRESENT AND:FUTURE), .AND ..
THE COUNTY- PROPERTY . AT ‘THE WASTEWATER SITE FOR JDTNT :a o
'PROGRAMMING? | ; R

‘\ D. CAN WE SECURE A FINANCTAL GRANT FRDM MICHIGAN'S DEPARTMENT
\' OF EDUCATION TO ALLOW-US-TO MAINTAIN. :PERSONNEL TO: DEVELOP" .
' AND IMPLEMENT. ARTICULATED VOCATIDNAL AND TECHNIEAL AGRICULTURE

:PROGRAMS\TN MUSKEGON COUNTY?
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'APPROXIMATE FINANCIAL NEED FOR ONE-YEAR - $55,000 -
S G !
\ e
o \ 7
| f‘ , '
A. WILL MCC PRDVIDE THE\FDLLDWING FOR ONE (1) STAFF* -- 85, 000
1. TYPIST . | L
2.  OFFICE SPACE
- ~ 3. MILEAGE. - |
e -4, SURPLIES ‘ . o R
T 5. OTHER STAFF TIME . - S o
-1 | AF}§;~JWILL MAISD PRDVIDE THE FDLLDWING FDR ONE (1) AFF? -~ $5,000
o 1. OFFICE sPACE . . ' L
\ 2. OTHER STAFF TIME .. |
\ 3. TYPIST | e \
= 4. 'MILEAGE . . \
. 5. SUPPLIES o S\ o a
'Cy WILL THE COUNTY PRDVIDE THE FOLLOWING? - §$5,000 . IR
1. USE OF LAND o ey ST VT S
2. FACILITIES (INCLUDING IMPRDVEMENTS) EEE \ -

;D;“ WILL THE STATE DEPARTMENT OF EDUCATION (VTES) PROVIDE A
.~ GRANT OF $40, ooo TO PRDVIDE SALARY- MONIES FOR 'THE THO

STAFF PERSDNS | N \

, B "
: |
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A F’npusal fer a new
Agficulturai Education Program
. at the Muskegan System to be -

known- a8 "The Muskegon
County Envi:gnmental Studies
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Proposal For A New Agricultural Education Program at the Muekegon System
to be. known as "The Muskegon Ceunty Environmental Studies Center."

A

1. Dbjeetivee aﬁd need fer this eeeieteﬂee

The’Muekegen County:Wastewater Treatment Syetem presents some worth-
while opportunities for educational experiences related to the real world
‘of work. The system is in full operation and contains the largest single
fe:m\under cuiltivation in the State of Michigan. The ebjective of this
propesal is to develop a production vocational agrfcultural program and
meke\student contact opportunities available on the site. -This- combineeien
'Would\provide some real-life work experiences for eeconde:y students and
provide a valuable eefviee to the eeunty by helping with the .flow of
vieitere. ' , s \ , -

, . , ,
Several’ egeneiee need to be involved to help eueh a pregrem eeeempiieh
it's stated goals. The Intermediate -School Dietrict‘ Muekegon Communi ty
College, the Constituent School Districts, County Geve:nmentel Agencies:
and the Wastewater Treatment Site pereonnel pereieipetiﬁg in this project
would produce meaningful eoeperetien fot providing effeehife educational ..
~experiences fef the people in the area. : .

A broad beeed progrem could inelude studies in ‘Conservation, Environmental
tudiee, Hortieultufe, end Predueeien Agriculture in edditien to operating
a eeeeenel vieitef § eenter. A .

2. 'Results or benefite expeeteﬂ:

A. Thie prOjECE will previde hands-on treining fer etudente in eubjeete
wbich will prepare them for Working.in the real world in some of the
'egfieulturel occupations in which there ie a need for edditienel
people iﬁ the State of Michigen. :

B. -Thie projéct will’ aleo answer a county need to provide visitor's . ‘

‘ facilities on the Wastewater" Treatment Site while giving.students

N - "people confact" opportunities in the world ‘of work.. The DECCA Club
R of Muskegon Cemmunity College could be involved in the Dperation of
o  the Visitor's Center..

" C. This project will afford ‘students an epportunity to be invelved iﬂ
- developing and producing informational material for visitors and

" . designing and building a mpdel of the wastewater land ‘treatment pro-’
ject for the visitor's 1nt oduction before touring the site. The
model may have lights to sHow the movement of water through the
_eyetem or a worklng medel. The DECCA Clue et Muekegen Community

preducing meteriele.

D. Gooperetion of several inetitutieﬁe in an edueetienel venture can
reeulﬂ in meaniﬂgful pregrame ~ _ s

L R B . |
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E. Direct benefits to Huékegoﬁ;County:
1. Visitor's Ceénter ! : - _-' L

2. Landsﬁsping .of the wastewater site and other caunty buildings
" by ornamental horticulture classes :

3. Approach: : I
. A, Pian‘ﬂf-Actign

- There is an_ideal area on the Muskegon Wastewater Treatment. Site
for a visitor's and vocational .agriculture center. The most desirable
area is more than one mile from the spfinkler rigs and lies on Apple

Avenue for easy excess. Two barns in good’ condition are on the
- 'suggested site. There will be a minimum use of- wastewater equipment
_.-and personnelin The equipment will be purchased and maintained by
) chﬁcl persannel : .

;Phase I - ' : A Coln T .

) It i5- suggested that the project begin. withsstudenﬁs pteparing
‘Dﬂé barn fnr a v;sitar 8 center ‘to the Waszewatér TreatEEﬁt System‘

‘clean up and puttiﬁg An some pattitigns in the bafni

l;';

Phase 1t~ C - e

ot - . L ‘3: !. + o
- When the tourist\ visitor's center is operating the second phase
would- invélve the development of a 1920 farm as an added tourist
~attraction, in cantrast to-visiting the largest farm in Hizhigan
which is on the: wgstewater Treatment Site. P

Phasa III

a Ihe next phase will be to develop a produc¢tion vocatianal agri=
- ecultural setting, where students would operate the 1920 farm, including
- both the raising ‘of crops’ ‘and iivestock. The suggested barn is in
\ good condition and would" require mintmum repairs. However, fencing
and gates are necessary. o

Phase v SRR IR

i The next. phase will be to develgp a yaar -around vdcational .
.-agriculture program with Cansarvatlan, Forestry, EnvitanmEﬁtal Studies,
Horticulture, and Landacaping taught at/the schools dufing the winta:

‘months. /

4:- Unusual‘FEatures of the

\Hd‘

roject. .

; The éuggestéd'programsuwould provide some very lgood, work and vocational
experiences on the large st farm in Michigan and thevlargest land treatmént\
wagtewater system in the' world. The visitcf 2 center would be EelfasuPPOfEing.
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7. &
;f, where no_ Such oppoftun;ties ngh Exist B

* Community Involvement

= = . =

. J

, after an initial startﬁup Expense and the studants wauld have an excellent

opportuﬁity in "people contact' work éxperiénces as well as regeiving
studies in the Dperatian cf the land treatment systeg.

Suggested time schedule:

Operation of visitor's center

18 weeks ™ .= . - Jan 20 - June.7
: : e ' Planting crops and purchaging
- animals :
9 weeks ' , June 7 ~ Sept 1 - Operation of visitor's center
= * SV o - _ - Summer Vocational Program -
! U ' ‘ ~ Operation of Farm '
18 veeks - - -Jan 19 Gloéeéup of Farm

N o . Visitor's Center
’ ' Harvest Crops
Sell Animals

.. Vocatiénal Studies in the
"respective schools on a
-shared-time basis -

g

 Nov 15 =

[

//7 ) ] ) N . R N i -
¢ A unique feature of this proposal is the involvement of several

educational ‘units, governmental units and private Enterprise ‘in pro-
viding meaningful Educatiﬂnal experiences and needed serviges fgr the

county.

. ¥ ’ 7 - £

A survey by the Huskegun Area Intérmediate School District determined
that students .are. interested in- agrigultural chupations ‘in schools where
‘no agricultural training is presently available.  Happily, the occupations -
the students are interested in are occupations for which a recent “research
project at Michigan State’ University has indicated the:e 18 a shortage of
people entering eéach year. Under present state guidélines one school
district would have to:be selected to operate, employ staff, purchase .supplies,
and bill the co«operating districts and agencies for their share of the cost.
(If an area millage was passed, .the Intermediate District cauld _be selécted '
to operate the pf@jact. Area millage -would also reduce the amount of funds to-
be raised) S : L h ' ”

.

However, Ravenna, becausg of a lang history of 5uccegsful voca tign 1

.agricultural programs, would be an excellent ~operator of the: project Ravenna:

is near the suggested.site. on-the Wastewater, Land Treatment Site and has Ehe
expertise among it's persomnnel to adginisﬁér}the project.-
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