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ABSTRACT

GREENHOUSE GROWER SKILLS REQUIREMENTS:
A MULTIPLE STATE TEACHER AND INDUSTRY PERSPECTIVE

By
Nancy Lee Higgins
One of the outcomes of recent educational reform has been the development of
national skill standards. The area of agriculture has lagged seriously behind in this
movement. Agriculture professionals assumed that diversity in the field — of climate,
geography and crops - effectively ruled out a uniform nationwide definition of skills. The
purpose of " this study was to secure evidence of the existing perceptions of industry and
agriscience teachers, identify standards for important skills, determine the best methods
of assessment, define where the skill can be acquired, and recommend remedies. The
population of the study consisted of members of the industry trade group Bedding Plants
International across the nation and agriscience teachers in Californja, Florida annd
Michigan. The survey disclosed that: teachers and industry can agree on a list o f skill
Standards required for greenhouses growers regardless of location or crop; teachers 5ng
industry thought that the best method of assessing the skills is observation and/oy Written
examinan'ons; industry chose on the job training and postsecondary education as the best
method £, acquisition of the skills, while teachers chose high school and postsecondary
educatio yy _ In summary, the study showed that development of a set of national skil]
standards 34 possible. It is recommended that the floriculture industry and educational

institutiorx < and organizations should open a dialogue to continue the development of

national s I«ill standards in this area.
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CHAPTER I
Introduction
Unlike virtually all leading competitors, educators have no national system
capable of setting high academic standards for noncollege bound students or of assessing
their achievement against those standards (National Center on Education and the
Economy, 1990). The citizenry of the United States is aware that we are part of a global
economy attested to by the North American Free Trade Agreement, Ford Motor
Company purchasing Jaguar and Land Rover and Daimler-Benz’ purchase of Chrysler
Corporation. And yet our students rank at the bottom on most international tests that look
at mathem atics, science, reading and geography. Our students rank behind students in
Europe and East Asia and even behind students in some newly industrialized countries
(National Center on Education and the Economy, 1990).

In the early 1980s, the U.S. Department of Education issued a report on the state
of the nation’s schools titled 4 Nation at Risk. The report noted that “if an unfriendly
foreign power had attempted to impose on America the mediocre educational
perform ance that exists today we might well have viewed it as an act of war. As j; stands,
we have allowed this to happen to ourselves” (National Commission on Excellence i,
Educati on, 1983).

Dan DeGrow (1999), Michigan State Senate majority leader, in an editorial said:
“We need to set the bar much higher — to make it clear that even mediocre educational
performance is unacceptable. Students deserve a chance for a future. Without change,
many students will not have a chance at the future they deserve” (p. 7B).
For the last ten years educational reform has sought to address these issues and the issues

that deal with the education of the noncollege bound student. The push for accountability



and accessibility through a system of national skill standards is taking root across the
country.
National skill standards are part of a multifaceted approach of educational reform
to address the needs of the 70 percent noncollege bound students. Under the national
standards, industry and labor need to examine the tasks and processes performed for each
job classification. There is a need for a €Ommon language between labor and industry and
educators (National Center on Education and the Economy, 1990). Industrial societies

and certifying boards hav e taken up the effort to produce the skills list. Once the list is

produced educators at the secondary and postsecondary levels can begin the process of
developing, curricula. Industry, labor and education then need to review the curricula, and

develop and define what outcomes, assessments or testing should be used to see if the

skills have been accomplished at an acceptable level.
The National Skills Standard Board in Washington, D.C., looks at the skills and

their assessment. It checks to make sure that labor, industry and educators are involved in
the process. Civil rights experts review the skills and assessment methods. If the skills

and their assessments meet all the criteria then the National Skills Board will endo g the

product . This is like the Good Housekeeping Seal of Approval (Gallo, 1999).
Federal funding has assisted in the creation of career pathways. All career apq
technica | courses are grouped in six major areas or clusters. They are agriculture and
natural resources; manufacturing technology; arts and communication; business
technolo gy; human services, and health sciences. These clusters are called career

pathway's because the core courses (preprogram entrance requirements) needed for all

careers in the cluster are similar. These pathways show students what courses to take for a

specific career cluster. National skill standards for many academic areas and career and



technical education areas are already completed. Funding sources include the Carl
Perkins Act, the Tech Prep Initiative, and the School-To-Work Initiative.

Statement of Problem

Many of the career and technical education (formerly vocational education)
clusters have moved forward in establishing national skills standards. Manufacturing
technology, business technology and health science occupations have all established

national skill standards. The cluster of agriculture and natural resources has standards in
only one area to date: biotechnology.
The cluster of agriculture and natural resources cite crop and product diversity,
lack of funding and state and local schools’ rights as reasons for not having proceeded
into the skills standards (Jackson, 1999).

1s it possible for agricultural labor, industry and educators to agree on skills and
methods of assessment and therefore move toward a national skill standard?

The floriculture field is as diverse as any field in agriculture. It faces intemational
competition from the Netherlands, Italy, Spain, Israel, Kenya, Turkey, Brazil, Columbia,
Costa Rica, Ecuador, Mexico, Peru, and Japan (Van Doesburg, 1991).

Floriculture crops, at the wholesale level for all growers with ten thousand go; ars
or more in sales, have a value that was estimated at $3.57 billion in 1997. The top three
states for floriculture crops are California, Florida and Michigan. The crops are: bedding
plants wrhich include hanging baskets; flowering and foliar type plants; vegetables;
geraniurms; impatiens; New Guinea impatiens; garden mums; petunias and other
flowering hanging baskets. Additional crops include cut cultivated greens, cut flowers,

flowering potted plants, foliage plants in hanging baskets, and potted and Hawaiian

specialty crops.



The diversity continues with the type of growing structures. There are diverse
types of greenhouse coverings from glass, fiberglass and other rigid structures to soft
structures like single- or multiple-layered film plastic. Plants may be grown totally in the
greenhouse, in shaded temporary structures, or in open ground (U.S. Department of
Agriculture, 1998). Greenhouse size varies from a one-person greenhouse operation to 42
acres under glass.

Greenhouse production is diverse not only in crops and structures but also in
environmental and growing conditions. Many states require heating systems. Most states
will need cooling systems that will vary according to the local climate. Some areas of the
country will require supp lemental lighting or blackout systems to produce a crop. Water
quality varies from state to state. Regulations dealing with runoff and pesticide use vary

from state to state.

With such diversity, is it possible for Bedding Plants International members
across the country and agriscience educators from the top three greenhouse crop grOWing
states of California, Florida and Michigan to be able to agree on a set of basic skijjs and

assessments for the job title of greenhouse grower that might also lead to the

establis Fament of national skills standards?

The Purpose and Objectives

"X he purpose of this study is to:

1. Secure evidence of existing perceptions of growers, owners, and other
members of The Bedding Plants International, Inc. and agriscience educators
that teach plant science, horticulture, or greenhouse skills in the top three
floriculture production states of California, Florida and Michigan. (These

groups were selected because of their ability to identify important skills,



where these skills can be acquired and to determine the best method of
assessing the job performance of a greenhouse grower.)

2. Describe perceptions of standards for important skills, best method of
assessment, and where these skills can be acquired for the job title of
greenhouse grower.

3. Make recommendations for future based upon the research findings.

Specific objectives of the study were to:

. Describe the important skills needed for employment for the job title of
greenhouse ZToOwer as perceived by Bedding Plants International members
and agriscience teachers in California, Florida and Michigan.

2. Describe where these skills for the job title of greenhouse grower can best be
acquired as perceived by members of Bedding Plants International and
agriscience teachers in California, Florida and Michigan.

3. Describe the best method of assessing the skills for the job title of greenhouse
grower as perceived by members of Bedding Plants International and
agriscience teachers in California, Florida and Michigan.

4. Identify national differences in the perceptions of members of Bedd,'ng Plants
International and agriscience teachers in California, Florida and Michigan
relating to the important skills, where the skills can be acquired or the best
method of assessing the skills for the job title of greenhouse grower.

Definition of Terms

In order to provide clarity of meaning for important terms used throughout the

study, the following definitions are offered:

Agriculture: The broad industry involving people engaged in the
production of plants and animals for food and fiber, for the

5



Agriculture Courses:

Agriscience:

Assessment:

Bedding Plants
International
(BIP).

Career and Technical
Education (CTE):

Career Cluster:

Career PP athways:

Certified Agriscience

or Horticulture Teacher:

provision of agricultural supplies and services, and for the

processing, marketing and distribution of agricultural
products.

Classification of instructional program categories: 01.
agricultural courses: business and production and 02.

agricultural science. Specifically the coded programs from
01.0000 to 02.0501.

The curriculum or program in agricultural education
constructed for students (junior high school and/or senior
high scho©l) designed to offer students the opportunity to
explore and prepare for agricultural occupations. This
would include occupations in agricultural production,
animal science, horticulture, floriculture, agribusiness and
related fields.

Any method used to measure characteristics of people,
programs, Or objects.

This professional association of greenhouse owners,
growers, suppliers, and educators was originally called
Bedding Plants, Inc. It was founded in Michigan. The
group later changed its name to the Professional Plant
Growers Association and has recently become Bedding
Plants International, Inc. It is headquartered in Iowa.

Previously called vocational education where education is
based on a skill or trade.

An area of study that has core courses in common and |
to specialization. Clusters are Agriculture and Natyy,; cads
Resources, Business Technology, Manufacturing
Technology, Human Services and Health Services,

An educational system to inform students, counselors ang
parents about courses needed by the students to
successfully enter their chosen career path. This educationa]
system of courses may begin in ninth grade and continue

through grades 13 and 14 or community college or a
training program.

Teachers that have state granted certificates or
endorsements based on education and work experience to
teach agriculture, agriscience, horticulture or related fields
in career and technical (vocational) state approved
programs.



Community College:

Credentialing:

FFA:

Geographic Region
Variable:

Grower:

Industr,- .

Perceptj on:

Standarg -

A publicly funded higher education institution that offee; a
wide range of programs to meet the ever-increasing né

of the local community for educational oppowltlfs o
beyond the high school level. Most community C“’jl egee.
offer courses leading to less than a baccalaureate de&r
hnical competence

iti i ec .
The recognition of professional or t tration

The credentialing process may require rﬁgilmlon
certification, licensure, professional assoc 4

. ﬁel .
membership or the award of a degre® in the .
he oldes

rica, !
Previously called Future Farmers of Am®

vocational student organization. \oved"

W

cates © * son,
This variable was created based on th‘e.l {soﬂ\’\as e&d{\,ﬂew
West o f the Mississippi included: C2 iy 31\3%5»“& Neoraska,
Washin gton, Colorado, Idaho, Iowa- old,

Mexico, North Dakota, Montana, S_OUth \ine ‘mc\u(\ed: ‘

and Alaska. North of the Mason-DIXOTY ¥ 5 noylyama,
ichi i ta

Michig an, Indiana, New York, MInE&S 0 New ]ersey,N

Tllinois., Massachusetts, Wisconsits O¥io, X

Hamps hire, Maryland and Rhode 1slard. South of the ,

Mason —Dixon line included: F10192> Virginia, MississiPP™”

Alabarma, North Carolina, oklahoma, Tennessee,

Kentucky, and Missouri . This 8% & Tegional breakdown

of: West of the Mississippi 25.1%, Orth 51%, South
23.9%. ,

A person responsible for the proPagating growj
harvesting of horticulture crops. This mayil;: inlzg’ and
greenhouse or in open ground.

Owner, growers and persons working in the floricyy
industry. ture

An idea of the relative importance of something: 5 . .
point. View

1. A concept that has been established by author;
custom, Or agreement to serve as a model or ryj, ;
measurement of quality or the establishmen of n
practice or procedure. a

2. Criteria 'which specify what constitutes successfy]
completion of a prescribed performance.

Tech Prep is written into two legislative initiat;
first is the Carl Perkins Act, and the second is tl}‘,’: ss':,:,i] t
Work Opportunities Act of 1993 (S. T. W. 0, ) °

1



L imitations of the Study
This study was limited to t1€ members of Bedding of Plants X nternational and-
griscience educators in the top thr ee greenhouse production states o £ California, Florida
2:md Michigan, and their perceptions of £r¢enhouse grower skills. This study ™Y

as : .
intended to show what the status quO W <= &t the time of the survey



CHAPTER I

Review of Literature

This chapter is divided int©® the following sections:

1. A briefhistory of carecT and technical education.

elated to the PhlloSOphy of technical educatio™

2. Statementsr
he national skill

3. A selective history of mod€™M educational reform Jeading 1O *

ucation-

standards movement with an emphasis on technical ed

4. Review of agriscience curriculum.
5. Summary
A Brief History of Career and Technical Education

. . ) . r an
s and crafts that now comprise what is viewed 3 vocational or ¢ar%°

The skill

techmical education were historically taught by fathers to their SONS or to young

apprentices by craft and trade guilds.

Shortly after the turn of the twentieth century, the challenge facing
teachers and school administrators was to produce a population of studexyts
entering the workforce that met the needs of the burgeoning factories an
Offices in which they would work. The mass production system was bej d
introduced on wide a scale, and it was greatly reducing the need for ski] 8
crafispeople. Only 2 small technical and managerial elite required seri 1

academic preparation. Almost all the rest, the vast mass of the Americou

“workforce, could do quite well with only a seventh or eighth grade leve

Iiteracy. The system they built met that requirement handsomely, ye
a frer year. (Tucker & Codding, 1998, p. 33) , year

Iof

A_yperican psychologists said that only the most intelligent of our young
about th e top 15 percent or so —are capable of serious academic work. ‘A‘Imrica’people \
took the ~_- ;ew that it would be damaging 0 the kids to ask them to exceed thejr T
capabiliti =g For those in the bottom half of the distribution, the decent thing to do would
be to givy «=  them high marks for making an effort — coming to school, turning in their

homeworic, and behaving themselves. Much effort was put into deciding wh
en youngsters
9



first entered school what their int€l1€ctual potential was and then ass 3 gning thery 1o ability
groups based on that judgment. MLOSt of the rest of the world was rat her skeptical of oUr
psychologist’s findings and chose to disregard them. When most job s required little skill
and less education, maybe it did not matter that we expected far less of our students ::an
ts and teachers expected of stude 'S in other countries. Now it matters very muet:
parents and teac o e
Today more than ever, what you will €2™M Wil] be a function of what Yo -
do. The only job security in contempOTary America is the job security ofb.emg ghly
skilled in aq area of high demand and being able to learn complex DEW things very
quickly. One obvious response to having very low implicit standards for the majority of
our studen ts is to have high explicit standards for all of them (Tucker & Codding, 1998).
Statements Related to_the Philosophy o f Technical Education
John Dewey and Alfred North Whitehead were educational philosophers W*° |
viewed academics and vocational (career and technic al) education as a marriage of min

and hand. Today we’re seeking integrated academics or contextua] learning as & methOd

of implementing this marriage of mind and hand.

In

The Aims of Education by Whitehead (195 8) the following thoughts

ceur:
Technical education is, in the main, trainin g in the art of utilizin

for the manufacture of material products. Such training emphasizges owle dge
skill.

Tany,;
- In estimating the importance of technical education We must rise
exclusive association of book learing. Firsthand know]edge is the OVe the
basis of intellectual life. To a large extent book learning conveys g Ultimaye
information, and as such can never rise to the imp ce

_ ortance of immeq: " 9hand
practice. The secondhand world is the secret of mediocrity. Cdiate

1 laid down as an educational axiom that in teaching yoy will co '
soon as you forget that your pupils have bodies. e to grief as

In simpler language, education should provide the
knows well and something he can do well. This in
and theory aids both. The intellectual does not wo

tPuPil with SOmething he
Imate uniop, (¢ .
tk best in g practice

Vacuum. The
10



reative impulse requires, especially i
. s Yy 1In the case 7
practice. Geometry and mechanics, fo llowedolf;l ;ﬁﬁf;ntg;

stimulation of ¢
the reality without which mathematic s is verbiage

quick transition to
practice, gained in
. ; i to techni . .
Ther_e s nO alterpatlve em cal education, which reli es on hands-°"
application and is not an ¢ %ty formula. Near passive observation iS not
sufficient. One acquires vivid insight into the properties of the object ther eby
produced. If you want 0 understand anything, make it yourself isa
rule. Your faculties will be 2live, your thoughts become vivid bY
translation into acts. Learn1Ng comes from seeing the Jimits of 2P
s ement of
of a sci€ntific education should be the encOWrS :
d . : a technical education
firsthand observation. The merit © :
thought into manual

e  The peculiar merit
deep natural instinct to translate

basic thought upon

is that it follows the

skill and manual activity into thought.
studentsin the position of

onsider a curricula which will place

. We want to €
kills useful to the community-

having technical s

A Selective History of Modemn Educational Reform Leading to the National Skill
Standards Movement W ith an Emphasis_on Technical Education
< SC\‘OO\

Historically the states have gxanted authority over public education to 10
districts, particularly in matters of curricula instruction. This gave the custody o f
curricula development to teachers and textbook publi shers (Massel], Krist & Ho
1997). But the publication of A Nation at Risk (National Commission on Exce] i
Educati ©n, 1983) setoff a fire storm of educational reform activity. Growing ¢ e
about thie educational preparation of the nation’s youth prompted President B e
state o x e nors to call an educational summit in Septernber 1989 which prod = e
2000. C o, xgress established a bipartisan Council on Education Standards anq l;ced et
June 199 1 . Six months later The National Council on Education Standard e
S and Testing

CE . : .
(N STy jssuedareport recommending national content standards and
4 national s
ystem

of asses ssw—yents based upon the new standards (Wixson & Dutro 1998)

A\ standards-based view of reform holds that once broad agreeme
Nt on what is t
o

1\



: be
be taught and Jeamned has been achieved, everything else in the education system can

t
. L. .De artme”
redirected toward reaching hi gher standards. To promote this VieW, the U.S- P

holars and

of Education made awards in 1991 and 1992 to broad-based groups of s
arts,

: o istory, the
teachers who would develop voluntary national standards in science b

i . \inton
civiC, geography, foreign languages, and English language arts- The €

Administration in support of the same agenda made Goals 2000 the centerp

; . ) : tandards
education injtiatives. In 1990, The National Board for Professional Teaching

. . r the
began a process of developing standards to guide the creation of assessments {0

advanced  ertification of teachers (Wixson & Dutro, 1998).

) ed
The Secretary’s Commission on Achieving Necessary Skills (SCANS) Was ask

to define tye know-how needed in the workplace and to consider howy this know-how is
best assess ed. This commission issued its first report in July 1991 . T hat report, What
Work Reqwsires of Schools, listed basic work place competencies.
1t said effective workers can productively use:

e Resources - they know how to allocate time, money, p, ateria]
staff. 48 spac, and

«  Interpersonal skills - They can work on teams, teach others, se
lead, negotiate, and work well with people from culturajjy d,v;v: Cy

SIOm
backgrounds. -,
= Information - They can acquire and evaluate data, organize and m

files, interpret and communicate, and use computers to process in metj In
atlo

- Systems - They understand social, organizational, and techno]oglcal Syste
they can monitor and correct performance; and they can design or lmpro\,? ’
systems.

- Technology - They can select equipment and tools, apply technology to
specific tasks, and maintain and troubleshoot equipment.

W xader the heading of Foundation Skills, the report also said that competent

workers g g4 high-performance work places need:

12



speaking, an d

Basic skills - reading, writing, arithmetic and mathematics,
to mak®

listening. ' ively,
*  Thinking skills - the ability to learn, to reason, to think creat

decisions, and to solve problems.
elf-

SRTR g eqe and s
Personal qualities - individual responsibility, self-esteem

management, sociability and integrity.
g SCANS

: hin
The SCANS report suggests restructuring schools around 1eac |
ated with “learning to

fourtdation skills and competencies so that “learning to do” is integx

know.” Thijs is reflective of vocational philosophy.

. e,
The Report of The Commission on the Skills of the American Workforc

produced Ty the National Center on Education and the Economy in 1990 titled,

America °s  Choice: High Skills or Low Wages, states:

. Ain
* Nonation has produced a highly qualified technical workforce wa,ithout first prOVld‘ g
i's WO rkers with strong general education. But our childrenrank 4 the bottom 01_1 4
most international tests — behind children in Europe and East Asia and even pehi?

children in some newly industrialized countries.

Unlik e virtually all of our leading competitors, we have no national I
setting high academic standards for the noncollege bound or o ¢ assess}.'stem capab eof
Sing thejr

achievement against those standards.

Other nations help virtually all their students reach a high educationg t
do not. S andard We

They provide professional education to noncollege bound students {0 pre
and ease their school to work transition. We do not. Pare them,

Tvar o factors stand in the way of producing a highly educated workforce. we lack
Clear

Star dards and few students are motivated to work hard in school. One reason tp
Stlacd ents going right to work after school have little motivation to study harq is taht
they - see little or no relationship between how well they do in school what king ofa.t
they, - get after school. Other industrial nations have stringent performance standardlsob
that v jrually all students must meet and that directly affect their employment

Prosp ects.

We recommend: a new educational performance standard should be set for all
Stud e s, This standard should be established nationally and benchmarked to the
highe st inthe world. We also recommend the creation of a new performance based
€Xam 1 mation for which students can explicitly prepare. The assessment system would
pProvide multiple opportunities for success rather than a single high-stakes moment of

13



t intended as a sorting
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same time Peﬂ o
and wOUld
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f students-

ailure. Most i
Mechanj . Most important

ism on th , the examination i

s e , at
tandards that alm é)::ttem of virtually all majolron is not 1n
1€ system would este;f.ryone_will reach but n tests now I USe. 0

ablish objective standardso; necessarily in the

or students and educ
hments ©

Th
8lve ¢
mployer .
yers an objecti ve means to evaluate th
e the accomplis
jtutions accredited to
should be

StUd e
nts could
offer them. i pursuc these pro
m, 1 : . grams at . -
ncluding high schools and ¢ :rr‘:vrrllcll; variety of inst
ity colleges- The system
en high school and

fi
esigned t
o make i i
ake it possible for students to m
ove easily betWe®

4 learning and

College.
Kk base
ations in

Each o
Ccupati
pational program should combine sch
school and wor
s. Clear qualific

balan
Ce
career general education and i
progressio industry speci m
n eci .
should be establishedi/ith?g requirement
each occupation

Review isci
of Agriscience Curriculum

. . oi
Su

wasthe c i
ase in Texas, Michigan and Mi
issourl
OXklah |
oma formed the O
klah
oma Occupational Compet
€nc
Y Guid ]
€ Commlﬁec

1C1 u‘
erse C - 1 1 \"4
I pr €sen \Y ToSs SCCthl’l of the State Rep y '
(5 ﬁb
m
mra
1
and

urban
communiti
es as well as sm
all an
d large organizations. Th
- 1he co
mmyjt
teej
de
ntf
led

79 ]
is n ced

ide 9
> 1 96
).

. . .

occup atj
ational com
etenci
petencies, from both a state and national
nal perspecti
Ctive
> that
Sty
de,

lePlese b()l an
I)tlng bUSineSS 1 I y "% (5 S
N nd
ust and la d Working lth th IH S
| l | | in0i tate BD l
. tl on, 1n paI tllerShlp Wlth the IlliﬂOiS Community C l] I
(0] ege Board 1
’ 111n0is B
Oal'd Of

t

of Co
m
Ixxence
and Communi i
ity A ir visi
ty Affairs. Their vision was to devel
Op a statewi
ewide syste
m of

a.nd i i a 0

occupati
O nsprovidi
ing stro
ng employment and eamning opportuni
unities in I1}j
inois (Illinois
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Occupationa] Skill Standards, Greenhouse/Nursery Cluster, 1997).
. ) I
Ohio’s Division of Vocational and Adult Education created the Occupationa

rkers-
Cor1Mpetency Analysis Profiles. The competency lists were verified by expert WO

) :nvolving
The€ Competencies evolved from a modified DACUM job analysis process mv

- . . . lysis
bus1ness, industry, labor and community agencies throughout Ohio- The analy

. . . cc\u aﬁOn-
identifies occupational, academic and employability skills need€d ' enter an 0CCUP

They list core and advanced skills (Q@WM
Horticultua ye, 1995).

Th e format of the Missouri curriculum (Horticulture Competency Profile.
Greenhowa sse Competency Profile, 1993) was unique and user friendly. The competencies
were listeq on cardboard sheets with check boxes for a rating scale,

T exas describes its curriculum guide as an instruction delivery outline to
graphically show how the various areas of instruction may be APplieq, It includes the unit
and/or topic, hours of instruction, a cross walk to the Texas Esseny; al Know]

Skills, and Instructional Material Service materials that may be y Sed. The edge and
states the unit and topic goals and objectives to be met upon CoOmpletjop, ofs:cond Sectiop
Ilinois curriculum lists each skill standard, the conditions o fperfonn;Ch lopjc,
tobe p erformed, performance criteria, performance elements and assessmep cﬁ:e,'uzork
Ohio lists the competencies and an extensive list of competency builders :’:Zh
are act i vitjes. Next are the employability skills formatted as competencies anq
Competency builders. Academic job profiles and Work Keys levels are given for language
arts, m a ¢ hematics and science.

Summary

A\ tthe tum of the century the elite were educated and the common man worked on
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: d
fATINS of in factories. Today is the era of technology and the “common” man on farms "

in factories need new skills. The only job security in contemporary America I being
ucker &

highly skilled and being able to learn complex new things very quickly (T

Ccodding, 1993),

: ublished in
Education reform has been exploding since ““A Nation At P

Risk’ was
- r and

198 3. Performance standards, credentialing and industry input 138 changed care®

. . t

technical edycation. Most career clusters have adopted Nation Skills Standards €XCeP

agricullure  The National Skill Standards Board in W ashington, D.C. Jooks at skills and

their asses sment and checks that labor, industry and educators are involved in the
developrn et process. A Civil Rights expert does the final review of the skills and
assessmen ts.

S eweral states Horticulture curriculum was reviewed to devea 1op the instrumcn .

Many of the curriculum were developed by involving industry lap K
Or and educators within

their state. The missing piece is a national perspective of industry, lap
> or and e d
ycators

from multiple states combined into one curriculum addressing skij]jg
and asse
Ssl.l2
ént.
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CHAPTER III
Methodology
The Purpose

The purpose of this study was to:

1. Determine the perceptions of members of The Bedding Plants "
International, Inc. and agriscience educators about greenhouse grower ski
requirements.

> Identify standards for important skills, best method of assessment, and

: wer.
where the skills can be acquired for the job title of greenhouse g0

Specific o jectives of the study were to:

1. Identify the important skills needed for employment for- the job title of
greenhouse grower as perceived by Bedding Plants Inte ypational memb€
and agriscience teachers in California, Florida and Michig an.

2. Describe where these skills for the job title of greenhg, st be
acquired as perceived by members of Bedding Plantg Irl?: 8r 0yver canbe
agriscience teachers in California, Florida and Michj gan mational and

3. Determine the best method gf assessing the skills for the jop, 4:
greenhouse grower as perceived by members of Bedding by title ¢ £

and agriscience teachers in California, Florida and Mich; ganams Inte”latj
) Onal

4. Identify any national differences in the perceptions of mepy, ers o
Plants International and agriscience teachers in Californja, Florid, edding
Michigan relating to the important skills, where the skills cap, p,, . 2d

the best methods of assessing the skills for the job title of greenhosgélired or
8rowe,

Research Design
The design of this study is a descriptive survey. The purpose of descriptive
investigr o tion is: (a) to secure evidence conceming an existing situation or current
conditioyy ; (b) to identify standards or norms with which to compare current conditions, i
order Lo p Jan other steps; and (c) to determine how to make the next step. This type of

research coes not involve administration or control of a treatment (Ben-Horim and Levy,
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1984,p.1-2).

This design was used to collect and describe: specific skills of 2 greenhouse

kills can best
grOWer; detailed subsets or benchmarks (objectives) of the skills; where the s
be taught; and, how to assess if the skill level has been attained at
perceived by members of Bedding Plants International and high school agrisc!
. . . 3 oups
teachers in California, Florida and Michigan. Demographic informanon from both &
] ] . i this stud
was obtained. A mail survey following Dillman (197 8) procedures was used 10 this scY
because o £ the large number of subjects to be contacted.
Populations and Samples
Be(lding Plants International (BPI) is an organization of greenhouse OWNETS,
workers, e ducators and suppliers. A list of members that are greenh oyse owners and
workers \asho are not suppliers or educat i
PP cators was provided by BPI. g edding Plants
Internati o nal membership in the year 2000 was 860 members wj
it .
h 498 being greenhOUsEt
owners and workers. International members were removed from ¢,
. € Populationy Jigt
Multiple names at any business address were reduced to one for tp '

harrow ing the population using these selection criteria, a random g ample list Afler
Was
u

draw 5 sample of 295 BPI members, who received survey packets, "o

Teachers’ lists were generated from the top three greenhouse Productio, o
the Ura jted States according to rankings based on the United States Departmen; of s
Agricua Jyre Statistics for Floriculture 1998. The top three production states were
Califorp; a, Florida and Michigan. The Agricultural Educators Directory ( 1999) was useq
to obtairy addresses. The three states’ Departments of Education were contacted to limit

t s - . .
he maijj; mgs to high school agriscience teachers who taught plant science or horticulture

curriculyy oy,

18



hose teachers certified t0

n. The

The California Department of Education could identify t

teach horticulture, California requires additional course work o receive certificatio

Cali foria provided a list of certified horticulture

rida, all teachers

State Department of Education in

teachers from which the random samp1€ Was drawn. In Michigan and Flo

. .. . - . tates
are certified for agriscience. The entir® agriscience teacher population of these §

. : sample
made up the list from which the rando11 Sample was drawn using 2 propomonal

- versampling
from each state. Because of the greater number of teachers from Florida, an ©

. i ida
ofteachers was made from California and Michigan, with teachers 10 Flor

from which the samples were

undersampled. The total available population in each state

13. A total of 331 surveys Were

drawmn was: California 117, Florida 245 and Michigan 1
sent to agriscience teachers: 95 California horticulture teachers, 144 Florida agriscience
teachers and 92 Michigan agriscience teachers.
Agriscience certified teachers in Florida and Mlichigan may t
. . €ach nayral
resources, animal science, crop production, agricultural Mmechan;
CS’ pIant .
. . e S
horticulture. Since Florida and Michigan teachers may haye recer Clence or
. . . su
not teach plant science or horticulture, the following questiop was on g Ivey, but dig
t .
of the Survey: € ins Ctig
) "Page
Agrisci ©ne teachersonly: Do you teach horticulture or
plant s¢

Check oy, () yes (b) no.
no, p 1 & g return the survey unanswered.

Development of the Instrument

X cyelopment of the survey instrument occurred in these stages: (a)
) Construction
of Instre_m y—,ent (b) review of instrument by a panel of experts (c) revisiong and iti
rewriting of

the inStx—y 3 yment (d) field testing of the instrument (e) revisions and final reprodycti
Oduction.
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The Instfument

The survey instrument questions relating 1o skills was created based on: curricula

from Illinois (1997), Ohio (1995), Texas (199%), Oklahoma (1996) and Missouri (1993);
text books (McMahon, 1992; Reiley anna Shry, 1991; Richardson and Moore, 1980); the

Dictionary of Occupations; horticultur€ Credential granting tests (National Occupational
Center for Testing Inc.), and Defining A Grower’s Responsibilities (Biernbaum, 1995).

. : ills
. . . es, ex‘t Skll ’
Curriculum from the following states Were used to identify tasks, dutl

cy Anal sis
objectives and competencies for the skills list: Occupational Competen |
. ) lant Production
Profile: Horticulture (Ohio 1995); Curriculum Guide Homculturalp

uide (Oklahoma
Agriscience 362 (Texas 1998); Horticulture Occupational Comt etenc

1996); 1llinois Occupational Skill Standards, Greenhou s e/Nurse Cluster, (mmms

1997); Horticulture Competency Profile, Greenhouse C ompetenc PrOﬁle (Missouri
1993), and an unpublished greenhouse curriculum for Michigan '
8an (1993). The instrument

was divided into tWo sections (see appendix C).

Section 1

1. How important is the skill. There were 19 skijj¢ listeq
Likert-type scale; very important, important, o

.t € res
opi PO
and not important at all. Piniop, not ve n

. Are these items necessary parts of the skill? Three

(objectives) were listed for each skill. The responses Were: arks
don’t know. - Y€s, no

to ej

- This skill can best be acquired through which of the £,
Check one. The responses were: in a high school horticu]tureg me.thO_ds?
program, in a certificate or associate degree program, in, 5 bac}:le%nsmence)
program, in an advanced degree program, on the job training oih degree
(specify). > Or other

llowin

<3 What is the best way to assess (determine) if a person knowsg this skill at an
acceptable employment level? Check one. The Tesponses were. written
exam, oral exam, timed hands-on exam, observation and hag a .certiﬁcate or
degree.
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5. A space was provided to list additional skills not contained in the survey.

6. A space was provided for comments.

Section 11
Demographic questions for ind* Sty and teachers included: state in which

. a
d; What shoyld be the minimum education of

employed; number of years employe
and what

. . er;
greenhouse grower, beginning and exp€henced wages of a greenhouse growel,

type of covering is used for growing.

use; the greenhouse

Teachers were additionally asked: if they had a school greenho
uare feet; and what do your students do after graduation-

size 111 sq
of people employed in

peak

BIP members were additionally asked: the number

season; the number of people employed all year; size o £ their operation under cover, their

education level; what state their growing conditions was most like; ang their job title.

The Expert Panel
The instrument was presented to experts including the Facy]
Uty of Mjch:
Ichigan State

University departments of Agricultural and Extension Edyc ation H
’ oniCUItut
e

Ang

Education, a commercial greenhouse specialist with M ichigan C
OOperyy;
lve EX

e,

Service_ 3 certified Michigan agriscience teacher, and an assessmen Asiop
D) Specialjgg a
. ppendlx
Revisio 33 & apd Rewritin

A 1] revisions, formatting and rewriting were based upon feedback g,
pert

panel axrw 3 field testing.

Field Te= = 1ing

A\ field test was taken by six selected greenhouse growers and seven
persons

assistingz  or teaching high school horticulture that were not part of the Survey sample
sam
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(Appendix E).

V alidity
. . “, o .ntended
Validity refers to the extent to which an instrument measures what1t1s 1

: ) o istent in
to measure. Reliability is the extent to VVhich the measuring device is consi

e validity was
measuring whatever it measures (Ary» J acobs & Razavieh 1990, p- 256). Th

addressed through a review by the exp€Tt panel.

Content — Related Evidence hi
e urvey used 10 tis
Content-related evidence was gathered for the validity of the s

nt universe, that

3 1 conte
study/. It was important that the sample be representative of the e

. 3 0).
is,to ensure that it was a valid sample (Ary, Jacobs & R azavieh, 199 )
Content-related evidence was not expressed in a numerical form. Gathering such
evidence is essentially based on judgment. It involves a careful and Critica] exam'maﬁon
to determine if the content and objectives measured by the uesti )
Auestions are repyrasentative of
those that constitute the content domain. The items in the g
Urvey were det

o . . CMmined (o
represent the course and objectives as stated in the curriculypm,

8uldes, , sy]]abus

(Ary, Jacobs, & Razavieh 1990). and text
The skills list was constructed from these sources: selected gy
I eViewe
states’ = LZriscience and horticulture curricula; an unpublished Curricyly; { mllltiple
s I€Xt books'

credenti o y granting tests; the Diction of Occupations, and an article from, G
reenhOu s
e

Grower-<-
"X e methods of assessment list was constructed from persong) teachip,
g
experiemn e, assessment workshops and educational colleagues.

"X e list of places where greenhouse growers can acquire the neceSSary skills was

construc t ed from personal knowledge of the field, Internet searches ang diScussi ons with
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s employed in various State Departments of

agriscienc :
£n e career and technical advisor

Educati
cation and Land-grant university faculty
anel of experts examined

2
uniVCI'SC.

and ev .
aluated its relevancy to the specific

the question content sy stematically
The instrument

All 1
agreed that the questions repres content d
en he omain adeq
ment assessed-

A characteris
tic of criterion—related evidence is that 2 criterion mu
e or

attribute over tim

hat the criteri
riterion must be a consistent measure of the
addressed this

This meanst
Field testing

from situation to situation (Ary, Jacobs, & Razavieh 1990).

issue.
A content criteri
rion should be free from bias. That is, the scoring of acriterion

measure should not be i
e influenced by subjective factors. In order to avoj
explicit instructions were given ab v oid bias, criencr
about the characteristic to be rateq
was to be d et e
one. The more objective the rating procedure, th “dhow the rating
> (] IesS b.
1ased 1t va,:

d it wijj be in the

criteri
on (Ary, Jacobs, & Razavieh 1990).

Reliabilj
R
eliability was addressed through field testing. Cr
onbach’
S alpha cOem

d
) to determine the internal consistency of the reliabi;
o ers Uity of
) . the
1Is on the surveys. The resultant alpha coefficient o Teasury
of .83 in dicateq Uring
the ski
lls hag

adequat
< jpternal consistency to be considered reliable.
Data Collection and Analysis

D
Data C» 3 yection

Pe L

rmission from the University Committee for Research on H
receivecd Uman .
JFuly2, 1999 and renewed on June 28,2000 (Appendix A) Subjects was
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mailing.

ta, teacher surveys had a green cover and industry surveys

To manage incoming da
had a yellow cover. Teacher surveys were mailed in May, 2000. The second mailing W5

accomplished in the fall because not all agriscience teachers are employed during the
£2000

summer. With the second package to nonrespondents mailed in November 0
followed by a postcard. The industry dates were selected based on Crop schedule
econd

downtimes. Surveys were mailed in JulY of 2000 followed by 2 postcard. As
00 (Appendix B)-

complete package was mailed to nonrespondents in November 20
the first

Following Dillman’s recommendation a token pen wWas included i?

two groups pased on when

The respondents in both groups were classified 1nto
n=77, 64 .7 %), SUrveys returned in May and

they returned their surveys. Among teachers (
June were considered early returns, with responses received in July and August

considered early returns for industry (n=89, 65.4%). Surveys recejye ;
In November and

December were included in the late returns. Forty-s€ven (34 go, )
’ 0 Were re . ,
these months from industry and 42 (35.3%). The two 8roups, eary celved dwmg
> CArly ang |
ate retu

used as independent vari in t- i
depe ariables in t-tests for two independent Sampjeg ¢, > were
o detelm .
Ine :

Was a d i fference On the 19 skills based on when the participans
etUrned thej
Tveys.

Statistic ally significant differences were found on two of the 19 g .
.. . . . IIst or.-

a signifi « g4 difference was “How important is the plant propa gation g skill With

S ill?’s Th

- (&3

compari sg o of the mean scores indicated that late retumers had a meap

SCore of 1 6

.61

(n=.77) ~~Uhich was significantly higher than the mean score of 1.30 (Sp= 46)
—-%0) obtained fq,

the early = i i
returners t (250) = -4.04, p<.001. The second skill with a sigp;
’ gnificant djfferen
ce

was “Hao way important is the knowledge of plant physiology and growth?”* Wh
’ en the two

EYOUDPS o~ ere compared, late returnees had a mean score of 1.69 (SD=.79) Which
s ich was
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significantly hj
gn ly higher than the mean score for the early returnees (M=142, SD=.59); 1 (242)

— -3.01, p=003. The remaining skills did not differ among the carly and late retumees
Based on the lack of significant results between early and late returnees, the two groups
(early and late retunees) can be combi™€d for both teachers and industry for use in
subsequent analyses. See Appendix J fOT resuls of the data analysis

Analysis of Data

A total of 331
teacher surveys was distributed, with 144 teacher surveys
unusable, and 19 had

received

for a
response rate of 43%. Three had the wrong address, three were

e. A total of 119 teacher

141 industry

ch i
ecked that they did not teach plant science or horticultur
surv

eys was analyzed. A total of 295 industry surveys wwas distributed and

surveys were received fo
r a response rate of 48%. Five surveys were unusab\e W\th
’

industry returns from 3
6 states. A total of 255 cases was analyzed, incydj
» Including 136 (53.3%)

industry and 119 (46.7%) teacher cases

Industry me
ry members were asked which state their gro
Wlng C
ondjt;

in hopes 3 .
of running a regional analysis. The breakdown Ons wer, .
Florida 229, and Michi Was as fo) ¢ mostlike
o a ichigan 63.1%. A new geographic reg; Ows: C'alifo,.n
on the < o ion varj ia |
tates in Which the respondents were employed able Was Creag 4'9%’
: ()
West of the Mississippi i db&Sed
e o 30, 1d ahlssmsmpl included: California, Ore
olora ,S o, Iowa, Kansas, Hawaii, New Mefon, Washingt
P\ Apntana, South Dakota, Nebraska, and Alaska 0> North Dazn’
. Ota,

N(?rth ogtthePMason-Di)fon line included: Michigan, Indj
> mnesNa, ennsylvania, Illinois, Massachusetts V’V'n ana.
<rsey, New Hampshire, Maryland and Rhode IleandlscoHSI

> NCW Y
" York
1, Ohio, New

=], outh of the Ma i
son-Dixon line included: Flori irgi
1 : Florida, V 1 .
<2\ labama, North Carolina, Oklahoma, Tennessee, Ké;gti:z:l]?; Mlssissippi
h' . and MiSS -
X Tis gave a regional breakdown of: West of the Mississippi 25 1 ouri.
1%, N
> North 51%,

S outh23.9%.
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The survey asked that wages be reported as hourly wages. Some respondents

wrote minimum wage, which was coded as $5.25. 1f respondents gave annual wages, the
amount was divided by 2,080 (52 weeks X 40 hours per week).

Not all respondents answered €2a¢h question. Some gave multiple answers which
were coded as missing, except on questions where the skill can best be acquired (taught)

and how to assess if a person has the sKills at an employable level.

Statements from the survey instrument were coded and transferred to @ personal

computer. The data was analyzed using the Statistical Package for Social Sciences

(SPS S), Grad Package Version 8. Descriptive statistics such as means, modes medians,

standard deviation, standard error, cross tabulations, frequencies Chi Squares, and
nonparametric tests were used to analyze the data. In suarmmary, due diligence was
employed and all recommended procedures were follo '
wed
to obtain useful, accurate

results to fulfill the purpose of the study.
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CHAPTER IV
Findings
This study asked Bedding Plants International members (industry) and agriscience
educators (teachers) in California, Florida and Michigan: what are the important skills

necessary for the job title of greenhouse growers; where these skills can best be acquired
(taught); and how these skills can best be assessed. Demographic information was also

collected.
Chapter IV is divided into five sections.
1. Description of the demo graphic information of respondents.

2. What are the important skills necessary for the job title of greenhouse

grower.
3.  Where these skills can best be acquired (taught).
4. How to assess if a person knows the skills at an employable level.
5. ldentification of regional differences.
Description of Demographics

The total analyzed cases for this survey were 255, 136 (53.3%) were industry and

119 (46.7%) were teachers.
State Employed

Teacher respondents were employed in three states, California, Florida and

Michigan. The number of teacher respondents were; Michigan (N=48), Florida (N=43)

and California (N=28). (Table 1)
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Table: 1

States Where Teachers Were Employed

State N %
California 28 23.6
Florida 43 36.1
Michigan 48 40.3
Total 119 100.0

Industry respondents were employed in 36 states. The states were: Alabama;
Alaska; California; Colorado; Florida; Hawaii; Idaho; Illinois; Iowa; Kansas; Kentucky;
Maryland; Massachusetts; Michigan; Minnesota, Mississippi, Missouri; Montana;
Nebraska; New Hampshire; New Jersey; New Mexico ;New York; North Carolina; North
Dakota; Ohio; Oklahoma; Oregon; Pennsylvania; Rhode Island South Dakota; Tennessee;

WVirginia; Washington; and Wisconsin. The largest group was from Michigan representing

1 6.2% of the total industry surveys. (Table 2)
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Table 2

States Represented by Industry Respondents

N % L State N %
1.5 Montana 44
Alaska 1 0.7 Nebraska 1 0.7
California 4 2.9 New Hampshire 4 29
Colorado 6 4.4 New Jersey 15
Florida 5 3.7 New Mexico 1 0.7
Hawaii 2 1.5 New York 8 5.9
Idaho 1 0.7 North Carolina 3 2.2
Illinois 6 44 North Dakota 1 0.7
Indiana 4 29 Ohio 5 3.7
lowa 4 29 Oklahoma 1 0.7
Kansas 1 0.7 Oregon 4 2.9
Kentucky 1 0.7 Pennsylvania 7 5.1
Maryland 2 1.5 Rhode Island 1 0.7
Massachusetts 3 2.2 South Dakota 1 0.7
Michigan \ 22 16.2 Tennessee 1 0.7
Minnesota 1 11 8.1 Virginia 3 22
Mississippi 1 0.7 Washington 3 22
Missouri 1 0.7 Wisconsin 7 5.1
Total _ 119 100.0

Years Employed

Teachers reported their years of employment as M=14.71 with a Standard
Deviation of 9.66. The minimum time employed was 6 months and the maximum was 36
years.

Industry reported the years employment as M=25.99 with a Standard Deviation of

11.15. The minimum years reported was 2 and the maximum was 55.
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Table: 3

Years Employed
\ Range
Type of Respondent Mean SD Minimum Maximum
l;acher 14.71 9.66 0.5 L 36
ll industry 25.99 1115 20 | ss

Size of Industry Operation Under Cover

Industry reported the size of their operation under cover. The survey offered the
choice of less than one acre and the mext size was two to five acres. The largest group of
industry respondents’ operations were two to five acres (42.2%) followed by one acre or
less (31.1%). The West (19.4%), South (16.7%) and North (8.6%) had operations of

eleven acres or more.

Table: 4

Size of Industry Operation Under Cover

West South North Combined

‘ Size of Operation N % N % N % N %
Less than two acres 14 38.9 2 11.1 26 32.1 42 31.1
Two to five acres 12 333 8 44 .4 37 47.7 57 422
Six to ten acres 3 8.3 5 278 11 13.6 19 14.1
Eleven or more acres 7 19.4 3 16.7 7 8.6 17 12.6
No response 0 0.0 0 0.0 1 1.2 1 0.7
Total 36 100.0 18 100.0 83 100.0 | 136 |100.0

Agriscience Teachers with Greenhouses

High school agriscience teachers (n=97) responded to the yes/no question: Do you
have a Thijgh school greenhouse? The total yes responses were 82.2%. Of the 97 teachers

responding, the percentage of yes answers by state was: California 100%, Florida 83.3%

10




and Michigan 70.8%.

Table: 5

Agriscience Teachers with Greenhouses

'S—tatc N %
California 28 100.0
Florida 35 833
Michigan 34 70.8
Total 97 82.2

Size of High School Greenhouse

Teachers with greenhouses reported the square foot size of their greenhouses. The

Mode was 800 square feet, the minirmum was 20 square feet and the maximum was

1 74,240 square feet. One teacher in Florida reported having an acre under cover. The

Mode for each state was: California 800 square feet, Florida 1,000 square feet and

Michigan 3,000 square feet.

Size of High School Greenhouses in Square Feet

Table: 6

Mode Minimum Maximum :“
All Teachers 800 20 174,240
In California 800 60 20,000
In Florida 1000 150 174,240
In Michigan 3000 20 10,000

What Do Your Student Do After High School Graduation

Teachers were asked what their students do after high school graduation expressed

3







in percentages. The responses were: obtain a job M=51.55, SD 30.98; obtain work in the
horticulture industry M=18.19, SD 22.44; attend a horticulture certificate program
M=5.06, SD 13.77; attend a community college to pursue horticulture studies M=5.93,

SD 10.15; attend a university to pursue studies in horticulture M=3.55, SD 5.26.

Table: 7
What Do Your Students Do After High School Graduation (Percentage)?
Students after graduation N Mean SD
Obtain a job 103 51.55 30.98
Work in the horticulture industry 101 18.19 22.44
Attend a certificate program for horticulture 99 5.06 13.77
Attend a community college for horticultare 99 5.93 10.15
Attend a university for horticulture 97 3.55 5.26

Type of Covering

Industry reported the following types of cover for their operation: fiberglass or
rigid (N=60, 44.1%); glass (N=44, 32.4%); film plastic (N=77, 93.4%), and shade cloth
(N=23, 16.9%). Teachers reported their greenhouses growing areas were: fiberglass or
rigid (N=64, 53.8%); glass (N=14, 11.8%); film plastic (N=30, 25.2%), and shade cloth
(N=20, 16.8%).
Regionally the fiberglass or rigid covering was used more in the west (N=23,
63.9%) and north(N=33, 40.2%) by industry. Teachers in the west (N=26, 92.9%) used
fiberglass or rigid covering twice as much as teachers in the south (N=18, 41.9%) and
north (INJ=20, 41.7%). Film plastic was used most often by industry in all regions west

(N=33, 91.7%),south (N=17, 94.4%) and north (N=77, 93.9%).
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Table: 8

Type of Greenhouse Covering Used

Industry n

West N=36 South N=18 North N=82 Total NL%J
Covering N % N % N % N %
Fiberglass 23 63.9 4 222 33 40.2 60 441
Glass 9 25.0 4 222 31 378 44 324
Film Plastic 33 91.7 17 ] 944 771 939 | 127| 934
Shade Cloth

8 22.2 5 27.8 10 12.2 23 16.9
Teacher

West N=28 South N=43 North N=48 Total N=119 II
N % N % N % N %

Covering

Fiberglass 26 929 18 419 20 41.7 64 53.8

Glass 1 3.6 4 9.3 9 18.8 14 11.8

Film Plastic 4 14.3 12 27.9 14 29.2 30 25.2

Shade Cloth 6 21.4 13 302] 1 2.1 20 16.8

Industry Job Titles

Industry reported their job titles: owner (N=51, 37.5%); grower (N=16, 11.8%);
owner and grower (N=42, 30.9%); business manager (N=6, 4.4%), and other (N=21,
15.4%). Other job titles specified by respondents were: nursery service manager; all of
the above and then some; buyer; production manager/vice president; production manager;
buyer/department rmanager; retired active manager; grower/ general manager, and plant

production manager-I’'m only the grower.
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Table: 9

Industry Job Title

[Job title N %

[ Owner 51 37.50
Grower 16 [ 11.80
Owner and grower 42 1 30.90
Business Manager 6 4.40
Other (specify) 21 15.40
Total 136 100.00

Industry’s Highest Level of Education Completed

Industry members reported that (N=62, 45.6%) had a bachelors degree. The next
highest level N=19, 14.0%) had soxme college. Most of the industry people responding to
the survey were OWners or owner growers. Bachelor degrees by region were: West

(=22, 61.1%); South (N=11, 61.12%), and North (N=29, 35.4%).

Table: 10
Industry’s Highest Level of Education Completed
Education N % T
Some high school 2 1.50
Graduated from high school 16 11.80
Some college 19 14.00
A certificate program 12 8.80
An associate degree 8 5.90
A bachelor’s degree 62 45.60
Some graduate school 8 5.90
A graduate degree 9 6.60
LTotal 136 100.00 |
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Number of Industry Employees All Year and During Peak Season

The industry (N=136) reported that during the entire season the number of
employees at their operation was: M= 32.1 (SD= 63.6); Median = 12; Minimum = 0,
Maximum = 600. During the peak seasons the figure rose to: Mean 63.3, Standard
Deviation 104.8; Median 32.5; Minimum 2, Maximum 1,000.

Regionally the number of employees all year broke down as follows. West: Mean
35.5, SD 45; Minimum 1, Maximum 200. South: Mean 49.3, SD 66.1; Minimum 8,

Maximum 250. North: Mean 26.7, SD 69.5; Minimum 0, Maximum 600.
Regionally the number of employees during the peak season in the West was:
Mean 69.8, SD 81.2; Minimum 2, Maximum 350. South: Mean 79.8, SD 97.7; Minimum

9, Maximum 400. North: Mean 56.8, SD 115.4; Minimum 2, Maximum 1000.

Table: 11

Number of Industry Employees At Your Operation All Year

N M SD Min Max
Industry 136 32.1 63.6 0 600

West 36 35.5 45.0 1 200
South 18 493 66.1 8 250 Wl
North 82 26.7 69.5 0 600 |
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Table: 12

Number of People Employed At Your Operation During Pealk Season

Your Growing Conditions are Most Like Which State

Industry was asked, “Your growing conditions are most like which state?”” They

responded: California (N=10, 7.4%), Florida (N=13, 9.6%), Michigan (N=113, 83.1%).

Table: 13

Your Growing Conditions are Most Like Which State

Minin um Education of Greenhouse Growers

Industry and agriscience teachers were asked: What do you think should be the

minim um educational background for greenhouse growers? Industry responded that the
minim vy education for greenhouse growers should be: an associate degree (N=36

26 5%) graduate from high school (N=33, 24.3%); a bachelors degree (N=24, 17.6%),
and a ceqtificate program (N=17, 12.5%). Teachers responded: a certificate program
N=37 31.1%); graduate from high school (N=34, 28.6%), and an associate degree

N=19_ 16.0%).
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Table: 14

What Do You Think Should be the Minimum Educational

Background for Greenhouse Growers

Industry Teacher
e

N % N %
Some high school 3 2.2 2 1.7
Graduated from high school 33 243 34 28.6
Some college 18 13.2 7 59
A certificate program 17 12.5 37 311
An associate degree 36 26.5 19 16.0
A bachelor's degree 24 17.6 9 7.6
Some graduate school 3 22 6 5.0
A graduate degree 0 0.0 0 0.0
No response 2 1.5 S 4.2
*Total 136 1000 | 119 100.0

Salary Range of Greenhouse Growers
Industry reported the beginning hourly wage of growers at a Mean of $10.43 with
a standard deviation of $3.05. They reported the wages for an experienced grower to be at
a Mean of $18.26 with a standard deviation of $6.27.
Teachers reported a beginning wage at a Mean of $9.08 with a standard deviation
of $3.38. They reported wages for experienced growers at a Mean of $17.44 with a

standarq deviation of $9.89.
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Table: 15

Beginning Wages and Wages for Experienced Greenhouse Growers

Industry Teacher Industry Teacher

beginning wage beginning wage wages of wages of

of growers of growers experienced experienced

growers growers

— ——

N 120 102 118 102

Mean $10.43 $9.08 $18.26 $17.44
SD $3.05 $3.38 $6.27

for the Job Title of Greenhouse Grower.

What are the Important Skills Necess
To address the first object industry and teachers were asked to rate how important

the skills listed were on a 1-5 scale, with 1 being very important and 5 being not
important at all. The following skills were considered very important or important by
90% or more of the respondents: plant propagation; work relationships; select, grade and
harvest plants for delivery; knowledge of plant physiology and growth; height
control/cultural manipulation; prepare soil and growing media; crop irrigation; monitor
and operate environmental equipment; grow plants; fertilize plants; diagnose insect,
cultural and disease problems; correct insect cultural and disease problems; plant
identi fication; scheduling of crops, maintain, repair, and safely operate equipment and
maintain a safe work environment. The Mean scores ranged from: 1.22 to 1.75 for work
relationships and maintain, repair and safely operate equipment respectively. Two other
skills W ere rated important: monitor, manage and analyze financial performance of
greenh g use M=1.87, SD 0.84, and receive, unpack and place incoming plants and
Materig g M=1.80, SD 0.78. The only skill not thought to be important for greenhouse

ErOWers was: assists in erecting greenhouses, film houses and similar facilities M=2.55,

SD 1 -OS. Table 16 lists all the skills.
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Industry and teachers responded to a question about the necessary parts of the
skills. These “parts” are benchmarks (objectives) of the skill. Industry and teachers could
respond yes, no or I don’t know to the parts of the skills.

Ninety benchmarks (objectives) were supported (answered yes, they were part of”
the skills) by 70% or more of the respondents. Benchmarks (objectives) with less than

70<% yes answers were considered to be not necessary by industry. These were: propagate
by bulb; propagate by tissue culture; is involved with marketing; monitor runoff and
percolation rates of excess water; use ebb and flow systems (subirrigation and
recirculation); check weight to determine appropriate watering; operate a plug seeder,
foot candle meter, recording thermometers; blackout systems; using light integral or sum
of all the light for each day; using graphical tracking (based on plant measurement);using
leaf unfolding graphs; keeping nutrient level graphs; use hydroponics system;
identification of plants by scientific name; frame construction; replacing glass
(reglazing); floor installation; install environmental controls and bench construction.
Benchmark (objectives) with below 70% yes answers were not considered
necessary parts of the skill by teachers. They were: propagation by tissue culture; use ebb
and flow systems (subirrigatin and recirculation); foot candle meters; blackout systems;

using 8raphical tracking (based on plant measurement); using leaf unfolding graphs; plant

identi Fication by cultivar and floor installation. (Table 17)
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Industry and educators had an opportunity to write in other necessary skills not
listed in the survey. The most frequent responses were: six for training in business; three
for common sense; four listed work ethics and six responded and suggested a second
language-Spanish. All responses are in Appendix G.

Where these skills can best be acquired (taught)

To address the second research objective, respondents were asked to select one
method of acquiring each skill. The choices were: In a high school horticulture
(agriscience) program; in a certificate or associate degree program,; in a bachelor degree

program; in an advanced degree program; on the job training; other (specify). Support
above 502 for any of the options was seldom reported by industry or teachers.
Industry chose on the job training as their first or second choice for most skills.
They selected postsecondary education for the skills; monitor, manage and analyze the
financial performance of a greenhouse; knowledge of plant physiology and growth;
prepare soils and growing media; growing plants; fertilize plants; diagnose insect,

cultural and disease problems; correct insect, cultural and disease problems; and

scheduling of crops.

Teachers chose high school agriscience programs and postsecondary education as

their first and second choices.

Industry and teachers had the option of listing other specific methods of acquiring
the skill. Most often they used that option to select a combination of postsecondary and
on the job training. For the skill, work relationships, one industry respondent listed Dale
Camegie Courses or Toast Masters. Some listed their sales representatives as sources of
acquiring a skill, reading journals, and The Extension Service was mentioned once. A

Teacher responded that Tech Prep was the best method.
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How to Assess if a Pexson Knows the Skills at an Em lo abje J
eVeI

Respondents were asked 0 describe the best method of assessing the ski,
ils for the

job title of greenhouse grower. e choices were: written exam ; oral exam; ipeq hands-
on exam; Obse=rvation; and has a certificate or degree. Respondents were asked to select

one method © & assessment but many chose two or more. Most methods of assessment

were supporte=d by 61% or less of the reSpondents. Observation was chosen for thirteen

skills and wri tten exam was chosenn fOr six skils, Written exams were chosen for

monitor, manager and analyze the financial performance of the greenhouse; knowledge of
plant physiology and growth; Fertilize plants; diagnose insect, cultural and disease

problems; plant identific ation and scheduling crops (Table 19)-

Identify any National Differences

The fourth objective of this study aimed to describe any national differences in the
perceptions of members of Bedding Plants International and agriscience teachers in
California, Florida and Michigan relating to the important skills, where the skills can be
acquired and the best methods of assessment.

To determine if there were national differences on the 19 skills that were included
on the survey, the responses on these skills were crosstabulated by region. The regions
were north (north of” Mason-Dixon line and east of the Mississippi River), south (south of
the Mason-Dixon line and east of the Mississippi River), and west (west of the
Miississippi River). Chi-square tests for independence were used to determine if there was
an association between the regions and their ratings on the 19 skills. No statistically
significant results were obtained on these analyses, indicating that the regions were
independent of the ratir gxs on the skills. As a result, it appears that location of the

respondent did not influa ence the outcomes of the analysis. Appendix I provides a table
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with the frequencies for these an alyses. Responses for where the skjjjs could
be acquired
and the best method for assessir B these skills were not analyzed as the data were 100

fragmented to  allow for results tI1at could be useful in addressing these issues.
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Table 19

What is the Best WVay to Assess If a Person Knows this Skill
Atan Acceptable Employment Level?

Best Way to AssesSs if a Person Knows This Skill at an Combined Industry Teacher

Acceptable Empl © yment Level N % N % N %

Skill 1:  Plant P ropagation
Written exam 2; fl70 1 0.7 6 5.0
Oral exam 4 25 18.4 4 34
Timed hands-on exam | :g ;: 96) _172 14.0 36 | 303
Observation . 55.9 64 53.8
Has a certificate or degree 8 3.1 7 5.1 1 0.8
Multiple responses 12 4.7 6 44 6 5.0
No Response 4 1.6 2 1.5 2 1.7
Total 255 100.0 136 100.0 119 100.0

Skill 2: Monitor, manage, and analyze financial performance

of greenhouse

Written €xam 100 39.2 44
Oral exam 30 11.8 25
Timed hands-on exam 25 9.8 15
Observation 47 18.4 27
Has a certificate or degree 30 1.8 16
Multiple responses 9 35 6
No Response 14 5.5 3
Total 255 100.0 136

Skill 3:  Work relationships
Written exam 6 24 4
Oral exam 35 13.7 20
Timed hands-on exam 6 24 3
Observation 190 74.5 100
Has a certificate or degree 6 2.4 3

Multiple responses 8 3.1 5
No Response 4 1.6 1
Total 255 100.0 136

Skill 4: Receive, unpack, and place incoming plants and

materials 12 4.7 7
W ritten exam 26 10.2 16
Oral exam 38 14.9 15
Timmed hands-on exam 150 | 58.8 83
Observation 8 3.1 3
Has a certificate or degree 12 4.7 6
M ultjple responses 9 35 6
No Response 255 | 1000 | 136
Tota
Skill 5.  gejects, grades, and harvests plants for delivery
Lo exam 24 9.4 10
o*altt::am 25 9.8 13
Ty g hands-on exam 27 | 106 10
Ob g ot ation 139 [ s4s 84
Ha s 7 centificate or degree 15 5.9 3
M giple responses 9 | 35 4
No R esponse 16 6.3 12
L__T‘D\tzil 255 100.0 136
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Table 19 (cont’d).

Best Way 0 AssesSs ifa Persot: Knows This Skill at an Combined Industry Teacher
Vi
Acceptable Emplcyment Leve! N % N % I N %
skill 6:  Knowl ege of plant physiology a¥d growth
Written exam 119 1 46.7 38 | 279 81 | 68.1
Timed hands—<»n exam 12 4.7 7 5.1 5 4.2
Observation 38 | 149 28 | 206 10 8.4
Has a certificate or degree 30 118 23 | 169 7 59
Multiple responses 13 5.1 6 44 7 59
No Response 13 5.1 9 6.6 4 34
Total 255 100.0 136 100.0 119 100.0
skill 7: Height control/cultural manipulation
Written €xam 37 14.5 19
Oral exam 25 9.8 18
Timed hands-on exam 39 15.3 13
Observation 115 | 45.1 66
Has a certificate or degree 15 5.9 8
Multiple responses 9 35 4
No Response 15 59 8
Total 255 | 1000 | 136
Skill 8:  Prepares soil and growing media
Written exam 57 | 224 29
Oral exam 37 | 145 25
Timed hands-on exam 33 12.9 8
Observation 85 333 49
Has a certificate or degree 19 1.5 13
Multiple responses 12 4.7 4
No Response 12 4.7 8
Total 255 100.0 136
Skill9: Crop lrrigation
Written exam 24 9.4 4
Oral exam 25 9.8 12
Timed hands-on exam 39 15.3 20
Observation 131 514 91
Has a certificate or degree 15 5.9 6
M ultiple responses 13 5.1 2
No Response 8 31 1
Toual 255 | 1000 | 136
Skill 3¢. Maintain, repair, and safely operate equipment
W ritten exam 27 | 106 9
al exam 24 | 94 16
T'i m¢d hands-on exam 49 | 192 21
O bgervation 120 | 471 75
Hi g , certificate or degree 15 5.9 9
U jple responses 11 43 2
© Response 9 35 4
[ Tougy 255 | 1000 | 136
_\’_f
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Table 19 (cont’d).
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T
Best Way to Assess if a Person Knows This Skill at an Combined Industry
Acceptable Employment Level Teacher
N % N % N %
{
skill 11: Monitc» ¥ and operate environmen tal controls
Written exam
Oral exam ;(8) ]g: :z :(1)3 i 286
Timed hands—on exam 27 10.6 10 s 4 34
Observation 1 | 435 75 5;'4 A Boe-
Has a certificateor degree 25 9.8 12 A 36 30.3
Multiple responses 13 5.| 4 88 13 109
No Response 11 43 s §3 : ;g
Total I 255 | 100.0 | 136 | 1000 | 119 | 1000
skill 12: Growing plants
pdirpin A I A
12.2
Timed hands-on exam 21 8.2 f;
Observation 91 | 357 55
Hasa certificate or degree 33 12.8 20
Multiple responses 10 39 3
No Response 10 39 5
Total 255 100.0 136
Skill 13: Fentilizing plants
vovrr;t‘te: :;am 69 27.1 27
e 28 11.0 20
'\8:\::/ \;:‘.r::l:-on exam 28 11.0 12
S 76 | 29.8 4
Has a certificate or degree 31 122 2(6)
Multiple responses 10 39 4
No Response 13 5.1 7
Total 255 100.0 136
Skill lt}: Diagnose insect, cultural, and disease problems
‘g;:t:::‘:am 75 | 294 28
Timed hands-on exam gg ]3; :g
Observation 66 25'9 44
Has a certificate or degree 34 1 3'3 20
M ultiple responses 14 5'5 6
No Response 10 | 39 7
Otal 255 100.0 136
Skill 1s. Correctinsect, cultural, and disease problems
W ritten exam 64 | 25.1 2
Oraj exam 27 | 106 18
i med hands-on exam 26 10.2 13
bservation 86 33.7 51
ag a certificate or degree 29 11.4 19
ulgiple responses 12 4.7 5
= © Response 11 4.3 8
. _%_f 255 | 100.0 136




Table 19 (cont’d).
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Best Way to Assess if a Person Knows This Skill atan Combined Industry Teacher
lo»yment Level
Acceptable Employm N % N “ N I »
Skill 16: Plant il entification ’
Written exam 82 322 33 24.3 49 412
Oral exam 52 | 204 28 | 206 24 | 202
Timed hands—on exam 34 [133 16 | 118 18 | 151
Observation 51 | 200 41 | 301 10 8.4
Has a certific ate or degree 12 4.7 7 51 5 42
Multiple responses 13 5.1 3 22 10 8.4
No Response 11 43 8 5.9 3 2.5
Total e 255 100.0 136 100.0 119 100.0
Skill 17: Assists in erecting greenhouses, filrm houses, and !
similar facilities
Written exam 13 5.1 2 1.5 11 9.2
Oral exam 26 | 102 24 | 176 2 1.7
Timed hands-on exam 25 9.8 7 5.1 18 15.1
Observation 146 57.3 81 59.6 65 54.6
Has a certificate or degree 11 43 5 3.7 6 :
Multiple responses 11 4.3 2 1.5 9 ’
No Response 23 | 90 15 | 11.0 8 ) 1000
Total 255 | 1000 | 136 | 1000 | 119
Skill 19: Maintain a safe work environment & 5‘)..‘{,
Written exam 119 | 46.7 s6 | 412 s \ & s
Oral exam 26 | 102 18 | 132 3\ A
Timed hands-on exam 10 3.9 7 5.1 2 \7.
Observation ss | 216 34 | 250 3\ 109
Has a certificate or degree 30 11.8 17 125 8 6.7
Multiple responses 11 43 3 2.2 3 25
No Response 4 1.6 1 0.7 '
Total 255 | 1000 | 136 | 100.0 119 ] 1000




CHAPTER V E;

Conc 1usions and Recommendations

Based wpon the findings 1Presented in Chapter Four the following conclusions and

recommendati ons were formed from the demographics and the research objectives.

Demographics
Review of Findings
Industry respondents, membETs of Bedding Plants International, were from 36
states and agriscience teachers represented the three top floriculture growing states of

California, Florida and Michigan. The number of industry (n=136) respondents to the

survey were slightly higher than that of teachers (n=119).

(<
: g . . 1, they We*
The industry respondents wwere diverse in their job titles, states 1n which

e
perations of

employed, number of years employed and education. The industry o et
{he pum

respondents were diverse in climate, size of operation, types or covering, an

of employees. Bedding Plants International members showed a willingness tO

communicate.

Agriscience teacher respondents were diverse in the state employed, y,e,
emp]loyed, whether or not they had a greenhouse and its size and type of Coven-ng
Only 80% of the teachers responding had high school greenhouses. Regi onaly
teachyeys having high school greenhouses were: California (100%), Florida (81.4%) and
Mich; gan (70.8%).
Teachers reported that after graduation only 18% of agriscience students obtaineq
jobS iy the horticulture industry, 5.9% attended community college for horticulture, 52,
attexraq d a certificate program and 3% attended a university for a horticultyre related

field.
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g0 and of greenhouse

d be the minimum educational back
4 what shoul
When aske o\ anQ bachelors

. ‘ ) R

; hoices were associate degree, high s

growers, industry’s top three © gree, hig \ .
n sch 0 and an associate

degree. Teacher’s top three choices were certificate program, hig

degree.
Conclusions

| Industry is willing to cOTtTibute to the dialogue reiatedio educational

matters.
Agriculture education can move forward, with input from industry and

agriscience teachers, to develop nation al skill standards if we look at the

process and not the SP ecific crops.

t of the 97 agriscience teachers that

. Twenty percen .
> %&wered the question ar¢

{eaching horticulture O©T plant science Without a gre Qt)\h
Ouse.

4 Students taking agriscience courses have a low Iate
d a postsecond instituti femp loyme tinth
field. Very few attend ap ary 1nstitution tq, n e
Qjo, -
Recommendations Tin Or¢;
Icultyre
|. Dialogue between industry and agriscience teachers shou,
. d cq
. ) _ o
development of a comprehensive set of mational skilj standarqs 2 Pe o
. . . th
2. Based on the curriculum reviewed and the desirability of learn; N
. in
8 th

skills by activities and not only by reading books, all plang scien © ligg or
Ce

Or
horticulture teachers should have access to a greenhouse or Compar.

growing area.
3. Industry organizations and associations locally and nationally should prep
are
marketing rwmaterials and strategies to help increase enrolimen; f,, high schoo]

agriscience  progress- Recruitment of students seriously considering
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. . ) (et txained
horticulture as @ CAT ST will assist employers by providing be

workers.
Research Objective 1 -
i fne YO b title of
Describe the important skills eeded for employment for ational members

eenhouse grower as pefcel < by Bedding Plan e
irnd agriscience teachers 1n ca hforma, Florida and Michig

ReView of Findings

A majority of the skills weT® considered very important or important by 90% or

more of the respondents. These skills were: plant propagation; work re\ationsh'\pS; selects,

grades, harvests and prepares plants for delivery; kmowledge of Plant physiology and

- amipulation; prepares soil and

rowth; height control/cultural m ; an ‘ .
g ’ : S Qwing media; CTOP
irrigation; maintain, repair and saf €ly operate equiprment; monj to

¥ and operate

environmental controls; grow plants; fertilize plants; diagnose ;

Sect, culyral and disease

problems; correct insect, cultural and disease problems; identit;0

: ) tion
scheduling of crops; and maintain a safe work environment. Oofpl ants,

The skills monitor, manage and analyze the financial perg,,

ance

greenhouse, and receives, unpacks and places INncoming plants ang Op
mateﬁa[ tbe

be v ery important or important in the 80 percent ran ge. The skil] assis o

] ()
n ep, «S‘ala ‘o

greemnbhouses, film houses and similar facilities was said to be very imPOz'ta,] ca'ag
top;
1
by 6 1.9% of the respondents. mponant
Benchmarks (objectives) receiving less than 70% support were not ¢
" L t
be part of the skills. Several benchmark (objectives) varied in SUpport betw e, ; q °
11N« uStry
and agriscience teachers by 19% or more. Many of these related to new .
g1 ST technical skiy

and record keeping such ebb and flow systems, foot-candle meter; using graphical trag;
ing

(based on Pl ¢ measix-<=ment); using leaf unfolding graphs; keep nutrient jeye) graph; us
» USC
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..gue S\ ture.

i . scientific Plant names, propagate by bulbs and tiS
hydroponics systems; scien |
) =spondents were:
Additional skills not listed in the survey byt suggested by the

jom that growers
. dauo
nse, work ethics and a recormmen
. . . . mmon Se y
training in business, CO
1sh.
know a second language, Spanis

Conclusions
: eviewed to develop the
The curricula from Illinois, Oklahoma and Ohjo that WEXeT P
instrument, had been written with industry input. Olclahoma stated that their curriculum
instru ,
was developed with industry to gt @ state and natioxal perspective of gkills needed. None
of the reviewed curriculum obtain<d industry or ed va cator input From outside their state.
: r21s from three statesand indy
This survey had teacher responde stl‘y respondents rom 16
states to provide a national perspe<tive.

1. The skills and benchmarks (objectives) containeqd in

Chis survey as perceived
by members of Bedding Plants Internationa] anda,, . rvey asp

s 1 .
C1 ence teaChCI'S in

Ozh
. . . DPre
the job title of greenhouse grower with inclusjon of Con, bel]s i Ve iy f
DIeX Q 6 r

California, Florida and Michigan are approaching ,

business skills and Spanish.

T 1;
dards for the job title of %‘7‘//s
i kill standards for 1tle of greenhg A
2. Agriculture ski use &oweb
universally applied, despite environmen ta] differences and cp,, Cay, be

. . d Vere:
3. Most of the benchmarks (objectives) not supported were relat *Sigy,

to

1 . ‘Vers.
research and record keeping recommendations, ity

Recommendations

I.  National or ganizations and associations should initjate further 4 alogue wig,
1
industry ax d agriscience teachers to create national skij) Standargs

2. The resear= T supported skills and benchmarks (objectives) 1 used in thig
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survey could be used as a foundation piece for developing auoxyal skill
standards for the j ob title of greenhouse grower. It could a1so be used by
various states for analysis and modification of their oxistR Mg curricula.

3. Universities should determine the economjc feasibiliV anud usefulness of their

recommendations for industry,

Industry needs should b€ addressed by universitics that provide in-service

training for current agriscience teachers and/or agriscience teacher education

to facilitate better und erstanding,

The national FFA floriculture skills co ra test needs to €xarmine its requirement
that the scientific nam €8 of plants be kmown if the Sk; _ q

s contest is to be base
on industry needs.

Research Objective 11

Describe where skills for the job title of greenhouse 8ro

acquired as perceived by members of Bedding Plants I, Sr ¢4,

agriscience teachers in Califomia, Florida and Michigap, etsn"”tiCmb]e Stbe
. a

Review of Findings ang
Respondents identified a variety of methods for a¢ quiring h
e
choices were: in a high school horticulture (agriscience) program:

? ln a cen.

T,
3] Jb011"5‘0’
- in a bachelor d : fcgy  The
associate degree pro gram; in a bache Cgree program; in an advance, dq te o,
S

. g"ee
on the job training; other (specify). Industry most often chose posts ecoﬂda;y Prog, .

Or op >
i i : the .
training. Agriscience teachers chose high school horticulture (agrisci ence) he o,
and
postsecondary.

Conclusions

I Industry suppoﬂed on the job training and postsecondary €ducatjon as th
€

best metho A s of acquiring the skills.

64




scie1X1Cce
e (28" )

2. Agriscience teachers supported high school horticultur
. < of acquiring the

programs and postsecondary education as the best method

skills.

i js. Example: plant
The level of education varied greatly within singl® sk

3.

om OpPen tray seeding to

propagation skill benchr?arks (objectives) ranged £

tissue culture.

Recommendations

| More communication between high school agriscience teachers and industry

to coordinate training fromhigh schoo1 to work anq ¢ communicate what

skills will be taught at what level.

2. Analignment of nigh school to postsecondary agri Scs
i . Aence curricula-
3. More involvement of industry members with careg,.
i i i [nd technical education
advisory committees and curricular review comn ittQ

S for 1.:
postsecondary programs T high schoo| and

4. More Opportunities for high school agriscience teache,
S to

. P
learning first hand from industry. ~ )
lme
5. More hands-on experience and/or on the job training o inte
. -
2
serious high schools students. Ps £,

Research Objective TII
Describe the best method of assessing the skiills for the job title of
greenhouse grower as perceived by members of Bedding Plants
International and agriscience teachers in California, Florida and MiChigan
Review of Findings

There was not & high level of consensus on the methods of assessment. The fac

that the bene [y marks (o Ejectives) often require different levels of educatjop, may have

65




tributed to the lack of conser1sus when assessing the skills.
contr

writte n it 1€SPonses given.
v 1 minati ste
Observation and/or writt€n exami ation were the most cons'®
se B

of acquiring the

. mod-
tsecondary education as m¢

) ment andpos ry educati
Written exams for assesS

i . \yz< the financial
kill was chosen for the follow ing sk111S: monitor, manage and an?
skill w

and scheduling of crops.

Conclusions

Methods of assessment to determine the corm petency of each skill must be in place
e

for the creation of national skill staandards. Therefore individual Tubyrics for each
A ~eloped h i :
benchmark (objective) must be de ped through further dialo Buye

Recommendationg

{. Industry and agriscience teachers should develop ry

jecti Tics to assess all skills
and benchmarks (objectives).

5 Written assessments should be developed and agreeqy

Upo
. n gy -
agriscience teachers for some of the skills. A creder, ting: by Ingy, ty
Il]g teSt and
c
developed. Qa/dbe

3. Observation, asa method of assessment, needs to be defineg .

. . 1 d . 7 hd
agriscience teachers. This method, to be equitable, needs checy, ust’}a,,
oy o
: . .
defined procedures, outcomes and in some cases a time factor ts,

4 National teacher and industry organizations should bring together X
. eacher

industry to develop assesSment models.

Research Ob ,'ective | A4

Ident;fy any national differences in the perceptions of members of
Bedqjng Plants 1ntema“°“'fﬂ and agriscience teacl}ers in Califomia,
Florj s and M i <higan relating to the important skills, where the skijis can
be aq quired or e best method of assessing the skills for the joy title of
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greenhouse grower.

Conclusions

—_——_20 V1>

¢ ox industry members
Analysis of the data by region showed that where the teac"®
alysi

were employed did not appear to infl¥ience their responses-

Becommendation

. cience
1. National Skill Standards Should be developed BY industry and agriscienc

teachers.
2 National organizations and associations should faci litate meetings for teacher
d industry to devel©P national skill standards.
an

Recomm €ndations for Further Resear -

/\_’_\—\h
1. A comparison of hight school and postsecondary cu'\t\i

cula to develop a0
alignment.

2. Most industry respondents have bachelors degrees.

S[Pue

. St;
they take agriscience in high school? Is there anothe,. Onto e aske d: did

. . I‘eason "
to be unfamiliar with the high school curricula? Why, o R y

fy
1 4 . . ¢ Sz . L4 on
3. Who are the students taking high schoo1 agriscience Classeg o

the job training is the best method for learning so Many,

. Wh
their career goals? How can we increas e the percentage of high AU ape

. . SchOoI
students that obtain jobs in horticulture or pursue horticulture

OstSecond
education.
4. What are the education levels of workers being hired as srowers
5. 'Why are there differences in some benchmark (objective) wrens et
industry zaxa d teachers?

6. Howand ~~ hy are new methods adopted by industry?
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net Sates.

7. Areplication using 2nother industry group and teachers i ©

Reflections

nvirof"“e“ta] conditions

) ) bout diversity in local crops and €
nal attitudes a . .
Educatio withx national skill

d agriculture from moving forward

inders that have prevente .
e et curriculum selected

that used industry input to develoP .

standards. Even the states o
e \es s temtorial and more

: i o)
only industries located in their state- Agriculture needs to

assing. A paradigm shift is needed to look at the Process, not the product, as
encomp .

industry has had to do with Quality Standards 9000 .

I was pleased and surprised With the industx—s respOnse rate 44 the time growers

They showed willingness to

took to add comments and letters- Ssist in this project. Many

teachers also took the extra time t< provide addition al informag;

On, The problem with

teachers’ response rate could b€ that they are the target of mulg;

© surveys especially In
the area of curricular research. s

1 hope that some national agriscience teachers’ Organiza;;

. . a
organization or association steps forward to continue the dialog, b gnculﬂlre
(S

: o
industry to develop national skill standards. n,

All career and technical education programs , such as agﬁSCience

W,
. t udent i 4
sti gxma that their classes were not for the st $ W ith postsecondary, Po teng, 2 4,

-7 It bas

CCes s,
we need to look at lifelong learmning and adopt a new paradigm: economijc Security
C

takern a long time to convince people that college was the key to econop; ¢ sy
ow

achieved with less than a bachelors degree in many fields. e

It is ypfortunate that anyone would be teaching plant science or horticulture
without 2 greenhouse. Hopef““y’ these teachers have some type of gTOWing area for

hands-on acg;yities.
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i 1fe<) that I've
This survey did not lend 1tself to powerful statistical analysis; put

in agXiculture
added to the general knowledg < and produced pioneering baseline dat

education.

. ... ~nal QLxestions that should
The results of this survey raiS<€d many interesting additio™

\SCience programs as
be addressed. I found industry’s lack ©f support for high school 28 progr

methods of acquiring skill surprising- Industry often chose Writtenassessment for skills

they said could be acquired at the postsecondary lewv el and tended to prefer observation as

a means of assessment for skills that they say can b e st be acquired through on the job

training. Does industry have written levels of objec tives foron the job training or

observation? How is observation <onducted? Isit & ~written Cher list or internal criteria?
st orin'

Is the observation made at specifi € times or are mental or wmteh |
notes taken dunng 2

casual pass by?

Teachers had more difficulty in selecting only one ansy,,

. . Or
assessment. Could this bea r eflection of their knowledge of djy, 2 method of
I‘Se 1
e .

in
Ikeq , & stylegy Part
Q

of the difficulty may have been that industry and teachers Were

instead of the individual benchmarks (objectives) that may leng the Q&Qs
Se]‘,e 1y tbe Sk .
S 1l]s
types of assessment. | 38 c
2/,
. S,
The present educational reform movement hias viewed high Schoo; Ve
d

postsecondary career and technical programs as places to prepare studenyg for g,
workforce. But should industry needs totally control what we teach? Of coyrge n:
are still basic skills like open tray seeding and fun skills like hydropom‘cS’ bulb o °re

propagation and leaming scientific names that make classes more interesting for sty dents

The purposeo £ this study was to find out whether industry anq agriscience

teachers Coyy 1d agree wa goon a list of skills, where the skills can best be taught and method
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of asse W
ssment. T ho h
t. The re 1
| sults s
agrlculture edu t rwat e
cation can N
move fo ) !
achie
. ved .
, as other car o e
eer and techni ”
ical edu ’
cation
clusters

a dS.
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MICHIGAN STATE
UNIVERSI TY

July 2, 1999

T7O: Dr.Frederick WHIMS
410 Agriculture Hall

RE: IRB# 99277 CATEGORY: 1¢
APPROW AL DATE:July 2, 1999

TITLE: G REENHOUSE GROWER
S = RSPECTIVE SKILL REQUIREMENTS: A NATIONAL

The Uniwv ersity Commi

> a mittee on RéSearch | .

project 1= compl nvolving Hum iacts'

P ecls  =appe apr etts g:d Lam l:'?ased to advise that tah‘:e Sn'u?{?scts (UCRIHS) review of thig
appropiiaate. Th adequately protected and method ghts and welfare of the h

erefore, the UCRIHS approved this projec : to obtain informed conse Utman

nt are

EWALLS: i
Rﬁg o abUCRIHs gpproval is valid for one calendar
da NV ove. Projects continuing beyond one year )r{ne: r. beginning with
st b

ewa\ form. i .
ren A maximum of four such expedited renewals DOSs'be renewed the approval
i

with the green

continue @ project beyond that time need to submit i i
. mit it again le. Investi
gVIS\ONS: UCRIHS must review any changes ing prozzoerda comp,etg‘;':t?gf,mrs wishing to
ures .

rior ‘0 initiation of the change. If this is done i
> . at the tim
Sl o 15 s 3 et el o her
\|~RB# and title. Include inS Chair, requesting revised app"ovme during the year, send
- Tts. co p your !'equest a description al and referencing th Roitnil
jnstrumel’s. nsent forms or advertisements that are appli of the change dg o Praect's
I OBLEMSICHANGES: Should either of the followi PPlicabye. anc any reviseq
notify UCRI.HS promptly: 1) problems (unexpected pr-Sl
uman s_ubjects or 2) changes in the research e _snde
greater risk to the human subjects than existed Wher? ‘{ggn

approved

OFFICE OF if we can pe of further assistance, please co

RESEARCH UC'}""S@p"Of-'::“/-edltJ/- Please note that all UCRIHS forms e jarat o2 180
Jfwww.msu.edu/uni uc sarel or vi

AND http vprgs/UCTRIRS! ocated on the web:v "4 ema;.

GRADUATE Sincerely'
STUDIE
University Committee m\k . { \;D
Research tnvolving Ph. DL

Human sSubjects
(UCR\“S\

Michigan State Univessity
246 Administration Building
East Lansing. Michigan
48824-1046
517/355-21&0 DEW’ db
FAX. 51 7/353-2916 o Nancy Higgins

involvi
newar g human subjects
» Please use the greer'\

Se during the cou
rse of th
mt:ffects. complaints, etc N
protnt or new information.
ocol was previously revi

e wor
)_lnvol\,i '
°d and

,pan State Universily
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MICHIGAN STATE
TVERS I TY

UNIVERS
June 29, 2000

TO: Frederick WHIMS
410 Agriculture Hall

RE: IRB# 99217 CATEGORY: ¢

R EENEWAL APPROVAL DATE:

June 28, 2000
TITLE: G R

Research i
is complete and | am ple:s?:j to advise tllvnavlotil‘::ang l-’l:t:man subjects’ (UCRIHS) reviel of this project
= tely protected and meth ods to obtain | r?fo rsma::jd :(/)elfare of the human subjects appear to

A.FPROVED THIS PROJECT'S RENEWAL.

RENEWAL_S: UCRIHS approval is valid for one calen :
ShOWN .above. Projects continuing beyond one year musdtat;eyf:,:' beglnqmg with the approval date
A rnaximury of four such expedited renewal are possible. Investj ewed w'?h the green renewal f
be‘JOnd nat time need to submitit again for complete review. gators wishing to contin wal o!m.t
\g\ONS: UCRIHS must review any changes in procedures | ue a projec
\n\{\a\\O“ of the change. Ifthis is done at the time of renewal, pj S Involving human subjects, prior t
1evis® an approved protocol at any other time during the yeae ase use the green renJ ,fpnor ?)
UCR“"S Chair, requesting revised approval and referencing ther' send your written rewua : ?T\'the
» \'_equest a description of the change and any revj prpject-s IRB# and tit?: ?s \ od in
advemsements that are applicable. Sed instruments, consent ?ocn‘i\se ‘or

pe adequ
UCRIHS

nsent are appropriate. Therefore, the

oB\_EMSICHANGES: Should either of the following arise duyri
U CR|HS pro:wguy: 1) problems (ur)expected side effects, complaui;r:?g the course of the work, notify
or 2) changes in the research environment or new information ind's' etc.) involving human Silb'
subjec‘s than existed when the protocol was previously reviewed anl:aatg;g gre:ter risk to the |, jects
roved. uman
|f we can be of further assistance, please contact us at 517 355-2180 or vi
via email:

UCRIHS@Pilot.msu.edu,

AND .
GRADUVATE. pavid E. Wright
STUNES chair UCRIHS

University cCommitt® an
Research \noiving
Huaman swiects

OFFICE OF S@J\Q E/
RESEARCH ' \J\) |

ichigan Stae Unversity

246 Administraton Building
cast Lansing, Mchigan DEW: kS

AB24-1045

SUES-2180 O
EAX: 5\1153-2976
Web: www _msu.eduuse/ucrins
g-Mail: ucrins@msu.eds

_ T4
. State Universly

%ﬁwmml Dlva’q?)f

I/ Fxct”ﬁ"“ in Actio.

L e affifl ma!IVE-IIM
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MICHIGAN STATE

U NI VERSITY

May 17,2000

pear Ag riscience Teacherr

As education reform has P>€SOome a national issue, the career
and te<hnical education alea 15 looking at national skills
and me ©hods of assessment® - In the area of agriculture we are
pehind €MOST other careerl and technical areas in developing
natiomam 1 Skills. DiversitY in our field is one reason we
have n<e & Moved forward at a8 national level. These are issues
1 am aclciressing in my doctoral dissertation.

This S\ X Vey looks at the skills needed for the job title of
g;eonhou§c grower. There are nineteen skill questions. This
survey will take approximately 15 minutes to comp]ete.
pectise this is a national survey your input is

atist ically important. You have been randomly 4
st:;:c&ctpqce. elected to

way be assured of complete confidentiality, The
nas 2° identification number for mailing purPoses on;“FVBy
38 3° that we may chack off your name from the "’liliny'l'-rhi’
wnen YOur questionnaire is returned. Your name wj)) nz ist
l_;ced on the guestionnaire. You indicate your VOlung.,:;: be

. ‘t‘.’:r;cnt to participate by completing and returning this
su :

results of this survey wtll be available lat
'i‘;’,@e:s of the Bedding Plant Industry and to :;:fgic:u{;:r
Caucators in a national agriculture educator publication.

ease return your completed survey in the stamped self-
1ea%t ed envelope byMay 31, 2000.D0 not put a return
‘ddg.ss on the anwvelope.

please accept the enclosedl pen as a token of appreciation

nk you for your assistance.

Tha
gincerely.
\
A ;/L L
pr. Fred Whims Nancy L. Higgins
ggof°”°r Doctoral Student
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MICHICAN SIAT__E_

U NIVERSIT

July 17, 2000

De a r Bedding Plant I‘?tetnational Member,

As education reform h&S become a national issue, the career
and technical educati@? area is looking at national skills
and rnethods of asseSSTMERT. In the area of agriculture we are
peh i rxd most other car€©®r and technical areas in developing
nat 3 ©nal skills. DiveEfSity in our field is one reason we
have= NOot moved forward at a nationnal level. These are issues
1 arre  Aaddressing in my doctoral dissertation.

Thi = Survey looks at the skills needed for the job title of
ree1house grower. There are nineteen skill questions. This
suCVeyY will take approximately 15 minutes to complete.
gecause this is a national survey g°“f-' input jg
stat istically important. You have been random)y ¢
pattiCipqte_ Y elected to

Jou may be assured of complete confidentialjey oy

nas an identification number for mailing PuUrposes e SUMY.
;s so that we may check off your name from the ui;‘_‘lyo This
when your questionnaire is returmed. Your name “illlng lisc
laced on the questionnaire. You indicate your volunneve: be
greement to participate by completing and retumingt:;),{s
survey .

rhe results of this survey e available later &

to members of the Bedding Plant Industry and to aq:igjé;ex{:a:

educators in a national agriculture educator publicaction ®
ed survey i

please retur?n your complet y in the st ed sarr.

addressed envelope by July 31, 2000. Do not pumt py tgtlf:n

address on the envelope.

please accepPt the encLosed pen as a token of appreciatjon

Thank you £Or your ass istance.

Sincerely,

o | N |
M\( "}fﬁ'\:l-vi “’n’ L #"U Fo

pr. Fred Whims Nancy L. Higgins
professor Doctoral Stydent
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Nov. 24, 2000

Dear Agriscience Teacher

Last semester you should have received a survey titled
Greenhouse Grower Skills Requirements: A National

Perspective. As of today, I have not received your completed

survey. If you have alxeady returned the survey I would like
to thank you. .

In case you misplaced the first survey, I have enclosed
another one for your convenience. Because this is a national

Survey your input is statistically important. You have been
Xandomly selected to participate.

You may be assured of complete confidentiality. The survey
has an identi fication number for mailing purposes only. This
is so that we may check off your name from the mailing list
when your questionnaire is returned. Your name will never be
Placed on the questionnaire. You indicate your voluntary

agreement to participate by completing and returning this
survey .

Please take a few minutes to complete znd return your survey
in the stamped self-addressed envelope by December 9, 2000.
Do not put a return address on the enwvelope.

Thank you for your assistance.

Sincerely,

Nancy L. Higgins
Doctoral student
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Nov. 24, 2000
Dear Bedding Plant Industry Member,

In July you should have received a survey titled
Greenhouse Grower Skills Requirements: A National
Perspective. As of today, I have not received your
completed survey. If you have already returned the
survey I woéould like to thank you.

In case you misplaced the first survey, I have
enclosed another one for your convenience. Because
this is a national survey your input is
statistically important. You have been randomly
selected to participate.

You may be assured of complete confidentiality.
The surxrvey has an identification number for
mailing purposes only. This is so that we may
check off your name from the mailing list when
your questionnaire is returned. Your name will
never be placed on the questionnaire. You indicate
your woluntary agreement to participate by
completing and returning this survey.

Please take a few minutes to complete and return
your survey in the stamped self—addressed envelope
by December 9, 2000. Do not put a return address
on the envelope.

Thank you for your assistance.

Sincerely, f :
Nancy L. Higgins
Doctoral student
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Dear Agriscience Teacher:

A week or two ago you received a survey,

enhou wer Skills R irements:
National Perspective,

If you have returned the survey, thank you. If
not, please do so as soon as possible. Everyone's
input is important ON a national survey.

Sincerely,

Nancy L. Higgins
Doctoral Student
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Appendix C

Survey Instrument
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Greenhouse Grower

Skills Requirements:
A National Perspective

This doctoral research survey asks industry and educators to assess
the importance of various skills that are required for greenhouse
growers; where the skills can best be taught and how to assess if a
person knows the skill at an employable level.

Nancy L. Higgins
408 Agriculture Hal]
Michigan State University
East Lansing, MI 48824
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De»

Be sure to answer each question as accurately as you can.
A1l answers will be kept completely confidential.

Section I contains nineteen skills. For each skill you will be asked if the skill

is important, what are necessary parts of the skill, where this skill can best
be taught and how to assess if a person has this skill-

Section II containe demographic information.

Example:

Skill One: Hydroponics
as a skill? Chéck one:
€ ®) important O (0) no opinion (3 (d) not very imporant
mwwmammm

1. How tmportant is
) Qmww .

Q (e) not fymportant at all

a. NFT system ) d (@) yes ®)no O (¢! dont know
b. Nutrient sotution monitonng Q (@) yes ®)no QO (c)1don't know!
¢. Ebb and flow syster davs O®no Qicidutknow

2. mm«-wmmummhmammm: Check one -
__(a)mahighsdwolmum(misdam)mm .

—__ (b in a certificate Of associate degree program
~/_(c) in a bachelor degtee program

____(d) in an advanced degree program
____(e) on the job training

___ [ oche (specify)

. mumm«um.mm)ﬂlmmmMsnww
‘ lewel? Check one:

Q (a) wrinien eam & (b) oral exam O (c) timed hands-on exam O (d) observation Q) (€) has a certificaie OF Clegree

Agriscience teachers only:

Do you teach horticulture or plant séience?
Check one: 2)/
Q (a) yes (b) no

If po, please return the survey unanswered.

Thank you for your assistance.
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1.

SECTIONI

Skill One: Planat Propagation
Hew importast is the plant propagetion skilil? Check ane:

Q (a) very tmportant O () ixnportant O (c) no opinica O €d) not very important O () not important at all

a. Propagate by seeds (open tay) Q (a)yes
b. Propagate by seed for plug production Q (a) yes
c. Propagate by cuttings Q (a) yes
d. Propagate by bulb 0 @yes
e. Propagate by tissue culture O () yes

. This skill can best be acquired through which of the following methods: Check one:

_(a) in a high school harticulture (agriscience) program
(b) in a certificate Of assoCiate degree program
(c) in a bachelor degree program
(d) in an advanced degee Program
(e) on the job training
(f) other

Q ®no
Q ®no
Q () no
Q Mo
Q ) no

a (c) | don’t know
O (c) [ don’t know
Q (c) 1 don’t know
Q(C)ldon'tk.mw
Q (c)ld(m'tm

3. Wikatis the hest way 0 Seng WI-mmu&ﬂunmwm

Check one:

Q (2) written &am O'W)“Nmm O (c) timed hands-on eam Q (d) observation Q (e) has a certificate o« degree

skill Two: Monitor, Manage and Analyze the Financial

Performance of the Greenhouse

A How Importast is mositoring, managing and analyzing the financiel performance of the Gremehouse 83 8 skill?

Check one:

Q (a) very tmportant O ®) important Q@ (¢} no opinion Q (d) not very important Q) (e) DOt important ag all

2 Uses the propet computer software Q (a)yes
b. Understands the concept of square foot weeks Q (a) yes
¢. Understands fixed cost 0 (@) yes
d. Understands how to calculate variabie cost Q (a)yes
e. Is involved in marketing Q @) yes

S. This skill can best be acquired throwgh which of the following methods: Check one:
___{a) in a high school horticulture (agriscience) program
—___ (b in a certificate of associate degree program
T (c) in a bachelot degree program
___ {d) in an advanced degree program
" () on the job training
___ () ocher (specify)

Q ®)no
Q ®)no
Q ) no
Q ®) no
Q ®) no

O (c) 1 don't know
Q (c) I don't know
Q (c) I don't know
Q (c) I don't know
Q (c) I don’t know

6. What is the best way to assess (determine) i a person knowys this skill at an acceptable employment level?

Check one:

Q () written @am O () oral exam () (c) timed hands-on exam ) (d) observation Q (e) has a certificate or degree

Skill Three: Worlk Relationships

7. How important is the work relationship skill? Check ona:
O (a) very important O (b) important O (c) no opinion Q () not very important Q (e) not important at all

Are these secessary parts of the above skill?

a. Works well with others Q (a) yes
b. Provides written action plan and/or schedules for each crop Q (a) yes
¢. Communicates if crop size or market date cannot be met Q (a) yes
d. Manages and comnmunicates with co-workers Q (@) yes

mﬂm“hmw-ﬁlﬂh Sollowing methods: Check one:
(a) in & high schoal horticulture (agriscience) program o
(b) in a cetificate or associate degree program
(dmabad:eladeamemm
(d)mmadvnmddemoamm
— (e) on the job training
— (f) othex (specify)

0O bl no
0 b) no
0 ®b)no
0 ®b) no

Q (c) I don’t kpow
Q (c)Idon't know
0 (o) I don‘t know
Q () I don‘t know

wkymmhmwlammuﬂuume

Check ove:
€ (a) written eam Q ) ol eam Q (c) timed hands-on exam Q) (d) observation Q) (e) has a certificate or degree
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10. How lmportamt is the receiving, unpacking and

11.

13. How impertant is

14 This skill can best be acquired through which of thae following methods: Check one:

Skill Four: Receives, Unipacks and Places
Incoming Plants and Material

l-c-hgv plants and material skili? Check one:

placing
0O (a) very important QO (b) important  Q (c) no opinton 3 (d) not very important (O (e) not important at all

Are these pecessary parts of the above skill?
a. Inspects incoming plants for insects Q @yss

Q ®)no
bhommommaphnuixm O (@) yes 0O ®no
. Checks incoming plant root health Q (a) yes a ®)no

—___(c) in a bachelor degree

__ (d)in an advanced degree program
(o) on the job

— (0 other

O (c) 1dont knowr
Q (c) I1doa’t know
Q (o) [ doa’t know

muwwmbmwu.mmuuunmw""

Check one:

Q (a) written exam O ®) oeal ean O (<) timed handa-on exam Q) () cbeervation (Q (6) has a certificate or 357

Prepares Plants for Delivery

Check one:

grading, harvesting and preparing plasts §or delivery gikfil?
O (@ very important U(b)lmaomm O (c) no opinion Q (d) not very important O (e) rucy important at all

mmmﬂv&maasmm
a. Decreases fectlizet 1evel f necessary

b. Responsible for moist media and dry foliage Q (a) yes Q ®)no
d. Communicate packing methods Q @ yes Q b
tmmmwm Q (@) yes

Q Mo

___(a) in a high school horticuiture (agriscience) program
(b)lnueamﬂaxeamdeqmuwm
__(c)lnlbadnlcldegmepmgum

Q (c) 1 don't know
0 (c) 1 don't knowW
Q (c) [ don't know
0 (c) 1 don't knoW
Q (c) 1 don't knoW

1S. mummmuwwllmwumunwwm

Check one:

O @wisaeoan O G)oalean QO (3 Umed handgs-on eam O (d) cbeervation u(o)w-carmmaaqm

85




Skill Stx: Knowledge of Plant Physiology and Growth

16. How impertant is the kncouriedge of plant physielegy and growth skill? Check one:
0O (a) very important O (b) important  Q (c) no opinion [ {d) not very important O (e) not important at all
Are these noCoSSary Pasts of the above skill?

a Photosynthesis Q (a) ves Q ®no  Q (c)[don't know
b. Respiration Q (@) yes O bino O (c) [dont know
¢. Transpiration Q (@) yes Q bino Q (c) | don't know
d. Light intensity Q@ys O Mo o(c)ldm“‘m
€. Temperature requirements Q@ys Qb o(c)ldmz:w
£ Photoperiod Q (a) yes 0 ®ino Q (e 1 don’ o
g. Water relationships Q@ys Q®no O(c)ldm'kw
h. Plant nutrients Q (a)yes Q ®bino 0O (o) 1don’t

17. This skill can best be acquired through which of the fellowing methods: Check one:
____(a) in a high school bordcCulture (agriscience) program
T (@) in a certificate of ass0Ciate degree program
T (c) in a bachelor degree Progzam
~_ (d) in an advanced degi®e Deogram
~__(@onthejob
— (D other
18. What iu the best WaY 0 S30aas (determine) if a persen kmows this skill at an acceptable employment level?
Check one:
O @writeneoam O ®) oml exam O (c) timed hands-on exam Q (d) observation O (€) has a cerificate of degree

Skill Seven: Height Control/Cultural Manipulation

19. How lmportant is the beight control/cultural manipuiation skill? Check
0 (@) very tmportant Q' () important Dtdmmhmu(d)mmsmpomm u(e)nalmpotm atall
Are these necessary Parts of the above skill?

a Chemical or growth regulators Q@ys Q®no Q (c) I don't know
b. Propex planting depth Q (a) yes Q ®) no Q (c) I don't know
c. Position and spacing of seedlings and rooted cuttings Q@ys Q®no Qg (g)idontknow
d. Pinching Q@ys QO ®no

Q (c) I don't kxnow
e. Plant support/staking Q@yws OOno g ofdntknow
- mumbmumw-tudmmm Check one:
____(a) in a high school horticulture (agriscience) program
____(d) in a certificate or associate degree program
_(c)mabad\eladeqmplogmm
____{(d) in an advanced degree program
___(e) on the job training
— (f) othex (specify)
21. What is the best way to assess (determine) i & person ks this skilll at aa acceptable employment level'P
Check one:
O (@wiiteceam Q M)oalexam O (c) imed hands-0n excam O (d) cbeervation  ( (e) has a certificate o deg ree

Skill Eight: Prepare Soi] and Growing Media

22. How impertant is the preparing soll and growing mediiq gifil? Check one:
uwmmmam Q ) important QO (0) no opinion O (d) not very important Q (e) not important at all
Are these necessary parts of the above skill?

2. Quality and uniformity of media Q@yes Q®no O (€ Idontknow
b. Understands uses of soil components 