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Abstract:

This thesis was a descriptive study to assess the greenhouse management competencies needed by
beginning agricultural educators. The survey used was both an open and closed form instrument based
on the survey research design by Borg and Gall (1996). The populations consisted of agricultural
educators at high schools and junior colleges in Montana, North Dakota and Wyoming. (Tri-State
Area) who operated a greenhouse as part of their horticulture curriculum.

Survey responses were entered into a Microsoft© Excel spreadsheet program and statistically analyzed
using the SPSS statistical program. Total group responses for each competency were analyzed using
descriptive statistics. A Likert-type scale (1-5) allowed each respondent to rate each competency.
Competencies were analyzed to determine valid (most important) or invalid (least important) status. To
reach a valid status and to retain for a future greenhouse management curriculum, the competency
would have to be rated a r (Important) or 5 (Most Important) by more than 50% of the respondents.
Data analysis revealed thirty-nine competencies were considered valid for beginning agricultural
educators teaching greenhouse management.

Responses to the survey indicated over 50% of the greenhouses in the Tri-State Area were used
year-round for activities involving plant production education, greenhouse management instruction and
student plant sales in the spring. A large majority of agricultural educators responding indicated they
acquired their horticulture knowledge by being self-taught.

The study's thirty-nine valid competencies serve as an excellent source for a needed horticulture
education guide for agriculture education majors in the Tri-State Area. They may also be used as a
training guide for current agricultural educator horticulture inservice training as well as the foundation
for the development of a greenhouse management curriculum for high schools and junior colleges in
the Tri-State Area.
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ABSTRACT

This thesis was a descriptive study to assess the greenhouse management
competencies needed by beginning agricultural educators. The survey used was both an -
open and closed form instrument based on the survey research design by Borg and Gall
(1996). The populations consisted of agricultural educators at high schools and junior
colleges in Montana, North Dakota and Wyoming. (Tri-State Area) who operated a

. greenhouse as part of their horticulture curriculum.

Survey responses were entered into a Microsoft© Excel spreadsheet program and |
statistically analyzed using the SPSS statistical program. Total group responses for each
competency were analyzed using descriptive statistics: A Likert-type scale (1-5) allowed
each respondent to rate each competency. Competencies were analyzed to determine
valid (most important) or invalid (least important) status. To reach a valid status and to
retain for a future greenhouse management curriculum, the competency would have to be -

- rated.a r (Important) or 5 (Most Important) by more than 50% of the respondents. Data
analysis revealed thirty-nine competencies were considered valid for beginning
agricultural educators teaching greenhouse management. '

Responses to the survey indicated over 50% of the greenhouses in the Tri-State
Area were used year-round for activities involving plant production education,
greenhouse management instruction and student plant sales in the spring. A large
majority of agricultural educators responding indicated they acquired their horticulture
knowledge by being self-taught.

The study's thirty-nine valid competencies serve as an excellent source for a
needed horticulture education guide for agriculture education majors in the Tri-State
Area. They may also be used as a training guide for current agricultural educator
horticulture inservice training as well as the foundation for the development of a
greenhouse management curriculum for high schools and junior colleges in the Tri-State
Area. - '




CHAPTER 1
THE PROBLEM
Introduction

.Historically, culti%/ation of plant material in the greenht_)usc: industry in the states.
of Montana, North DakAota‘a’nd Wyoming (Tri-State Area) has been late in development
: compa-red to areas of the. Midwest and Northeast. E;/en though the Zone 3 - 4 climate
may be si‘milar,' vast differences in available ﬁon‘ies, numbers of students and trained
staff, and facilities limit educational greenhouse establishment and utilization in high
schools and junior colleges. Giranted, many sthall greenhouses also exist on
homeéwners’ ’property, but their main ﬁse is for food and ornamental horticulture -
production. |
In the last deéac_le, hc;rticdlture curricula were formulate& for each of thg three
states, however, less than half of thfs high school and junior college agricultural education
- departments had greenhouses operating to supplemeﬁt ﬁorticultural education or
traditional agriculture curricula (Fochs, 1‘998). Horticulture students from the Tri-State ™
Area often have their first experience with a greenhouse management course in thei.r

junior or senior year at a major college or university. However, students graduating from

a high school or junior college program do not have this opportunity. Even if a
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gréenhouse is established at these sites, many agricultural educators feel uncomfortable
about teaching a subject for which they have received little training.- The majority have
felt most comfoﬁable teaching in the areas they obtaine(‘i‘ their educational degrees in, i.e.,
traditional agriculture producltion methods (Linder, i993). 'By‘/ having a ranked list of
competencies contained in a greenhouse management c__urriculum, tﬂe agricultural
educator could focus their time and éducafion. on the competencies rated most important
by their qualiﬁed peers.

Various high school agricultural educators, junior college educators, and
agricultural education administratérs had béen contacted from eéch state and they
unanimously endorsed the need for a greenhoﬁsé ma;nagemeﬁt cun"icuh_lm-and the

appropriate resource materials.

Purpose

This study defined the horticultural education competencies needed by beginning

- agricultural education instructors to successfully educate high school and junior college

students in Greenhouse Managerhent in the Tri-State Area.

Statement of Need

-

I

Throughout history, the focus of horticulture around the world has si‘gniﬂcantly
changed as peoples’ needs change. ' In the past, horticulture’s purpose was more for food
production than for ornamental purposes. The latter is true today in America as :an increasing

number of greenhouses, nurseries, garden centers, landscape design companies, and yard
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maintenance businesses are being establ’ishéd as the publicis willing'to spend mére time and
money to have their home landscapes aesthetically pleasing. Hiring sc;meone else to do their’
landscape work giveshthe homeowﬁer more free time for recreational activities. If fhey_do
the work themselves, the hoﬁqeowner also wants to know the correct procedures for plant
establishment, the acclimated plant épecies for the.ir‘climate, and the propér location for the
plant in their landscape. 'fhey also expect the _séme knowledge, if not fnore, from a private
horticultural business. Thus, there is a .strong demand in today’s world for trained
horticulturist.s; especialiy in norfherh climates such as the Tri-State Area (Ellis, personal
communicatién, June, i998).

In order to justify' operating é greenhouse year round in a northern climate,
curriculum and resource needs for reducing operating éxpensés must be known and
addresse(i to accoinmo_déte the traditiona] agricultural educaipr and‘their school Budget.
Educators are often placed in the positiori of teaching students abqut horticulture and its
relation to standard pl;oduction agriculture. This situation can make fhgm feel uncomfortable
in teaching a subject for which they have }ittle formal ti‘aining. If the;e same educators had
an established greenhduse management curriculum that used an integrated gpproach sﬁoh as
'combining mathematics, science, computer technology, and plant nutrition, their job would
be sifnpliﬁed (Eames-Shealy, 1994). The curriculum would be complete with unit a13d
lesson plans to use as a guideline. The increased ease of teaching the curriculum should have
a positive effect on the educatér as well as the horticultﬁ;e student. High school and junior

college educators.and administrators are aware of these changes and are supporting new

horticulture curriculums and greenhouse construction at their institutions. Godfrey (1980)
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‘stated that "infonnation is needed about ways Qf using a-greenhouse in Montana in a .
pﬁmaﬁly production agriculture curriculum". Although eighteen years have passed since
’;heﬁ and horticulture curriculums hav.e been developed fpr each state, the greenhdus;:s that
exist are rarellylirn‘ operation for their intended role. Most fﬁﬁction for pfoduction of material
for i)lént éaleé and are hot used for eciupational class purposes from léte falll to the egrl}y‘
spring months. Very fe.:\.rv agricultural education greenhouses 'in Montana, North Dakota and
Wyc.)ming have been utilized to their fullest?otenti’al (Holloway, personal communication,
August 1997). The review of literature suggested little has been done to fully intégrate
greenhouse management into -existing horticulture curriculums in these three states. Forceg
~ affecting the integratio‘n are budgetary concerns, the _northerri climate, and agriculture-
educators who laék forrﬁa1 hoi’_ticultui'e training. The implementation of a cqnfemporag
éeemouse management curricuium should increase utilization of esta;t;lished greenhouses
and greenhouses built in the future. .

Traditional and ﬁon‘—traditional agﬁculture s‘tudents have been ;eeking new avenues
for prosperous careers. The -hortipulturé field has. many job openings, which are available
throughout the United States: Hortipulture business owners in the Tri-State Are’a are
continually seéking cﬂlualiﬁed, competent help in their field of work so the demand for these
educéted students is already evident (Ellis, peréonal cdmrhunicétion, December 1 997). With |
- the proper classroom and ‘klaﬁds;on tfaining, the students should be able to find work in a
_hortjcéulture field after graduating from a high school or junior college program. Or, they
may want to continue théir education at a university and start.their own businegs after

obtaining a Bachelor’s degree. The starting point for the success of these students is to have
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a professionally developed or designed horticulture curriculum in place early on in fheir
education. By enrolling in .the greenhouse management curriculum, the students will add to
their jeb skills and resume. This f.undamenta-l education will increase students’ chances of
becoming lifelong learners in a horticultural field. ‘In a commercial greenhoese operator
needs assessment study conducted in Colorado, 6.8.3.% of the 'operatoré had at least an
Associate’s degree with the maj ority of that figure having Bachelor degrees (Panter,‘ 1994). |
The greenhouse operators surveyed were very interested in obtaining new inforrﬁation from
different sources to add to tﬁeir knowledge base.

This study willi define the educational competeneieé needed by begihniné horticutture
education instructors to suecessfully educate students 1n ’Fhe management and use of a

greenhouse in the Tri-State. Area.
Objectives

To accomplish the major purpose of this_ study, the following ebj ecti;/e;s were
identified: |
1. To determine the competencies needed by be§inning agrieultural- education ~
teachers in Montana, North Dakota, and Wyoming pertaining to a greenhouse.
management curriculum. )
2. To determine the highest rated 'greenhouse management curriculum components
dealing with agricultural edilcato; cempeteﬁcies involving the five categories of

Greenhouse Management, Plant Production, Plant Propagation, Pest Management

and Soil Media and Fertilizers.
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Assumptions

It was assumed greenhouse management teaching competencies needed by
beginning vocational agricultural educators were used as a benchmark for horticulture
instruction in high schools and junior colleges in Montana, North Dakota, and Wyoming.

Competencies in these three states are different from other states’ established curriculums

" due to the northern climate of the region. It was also assumed educators who were

currently utilizing a greenhouse were in the best position to identify competencies needed

by future educators.
Limitations

The population was limited to agricultural educators in the Tri-State area who
teach students using a greenhouse as part of their instruction during the school year of
1998-99. The résqarch was limited to the curriculum areas of Greenhouse Management,

Plant Production, Plant .Propagation, Soil Media and Fertilizers, and Pest Management.

Definitions

Tri-State Area is defined as the three states of Montana, North Dakota, and Wyoming.

Zone 3-4 Climates are defined as areas of similar temperatures and growing conditions ~

with which the cultural requirements of various'plants may be correlated. Plant

hardiness ratings for each zone are based on the average annual minimum
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temperatures, -35° to ~20° F. for Zone 3 and -20°to -10°F. for Zone 4.(Nationél
' Gardening Association, 1994).

Greenhouse Management is defined as the knowledge and supervision of a structure

having ample light and temperature control where plant propagétion and/or
production is undertaken.

Greenhouse Curriculum is defined as an educational program outlining the required

instruction needed to satisfy competencies in greenhouse management.
Competency is defined as the knbwledge and skills attained by students for a set

* curriculum (McCormick, 1994). -

Late respondent is defined as a survey respondent who is late in returning the completed

survey for analysis beyond the time specified by the researcher.

Non-respondent is defined as a survey respondent who does not return the completed
survey aftef se%/eral, reminders. |

Double Dip is defined as the procéss wheréby survey respond'ents who do not answer the
survey sent to them after several reminders are then contacted by' the researcher and

asked to answer the survey questions over the phone.

~ Rewrite using AN OVA

-

Survey responses were entered onto an Excel spreadsheet program. The spreadsheet
information was statistically analyzed using the SPSS statistical program; Responses
from each state were rated as a percent of total return. Each of the survey questions was

given a numerical and % response rating according to the Likert scale. The most highly
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rated responses abbye the Mean Score (t-test) for each question were included in the

finished curriculum with the lowest rated being dropped' out. Responses from each

".individual state were compared againét each other to determine if significant differences

exist. The same proéedur’e applied to late respondents. If there were no differences, the

responses were pooled into groups according to the subject matter.




CHAPTER 2

Review of Literature

A review of literature for greenhouse management instructor competencies and
resource sources in northern climates is somewhat limiting. There are several greenhouse
educator surveys resulting from needs assessments located at high schools and major

universities from the eastern and southermn United States. One of these surveys uses rated

“educator competency needs to develop training for curriculum instruction (Attarian,

1980). The greenhouse mahagemenf curriculum and educator competencies developed
from these studies (McMahon, 1992); can be adapted fairly easily to high school aﬁd
junior college curriculum levels in the Tri-State Area. For example, certain floriculture

species that are Zone 5 - 7, based on United ‘States Department of Agriculture plant

hardiness zone map, may be practical for only demonstration purposes. Whereas Zone 2

- 4-épecies can be implemented for production whose end products will be sold at plant
sales, used for classroom instruction, or planted around the institution’s grounds. The

agricultural educator competency level will remain the same for instruction, j'ob-related

.duties, and applied gréenhous_e management assignments. Even though instruction may™

occur in a northern climate, the educator may move to a different geographical area and

climate. Thus, they need to be educated on a broader, nationwide scale.

N T YR W A
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Timing of agricultural educator cuniculurﬁ activities relating to plant production and
sales may remain the same as in eastern and southern élimates, i.e., 1) poinsettias in the
fall, 2) Easter lilies (bulb crop) in the_Wintér, 3) bedding plants (seed crop) in the spring,

and 4) a nursery crop (plant cutting) in the summer (Lehigh County Area Vocational-

" Technical School, 1983). The fourth portion of the plant production time pattern may be

dependent upon how many students will be available to take proper care of the plants
through summer break.

Integrated into all educator teaching methods will be cﬁrrent computer technology for
the both th¢ agﬁculturgl educators and students to use, sucfl as worldwide web
educational instruction, term paper/project information, and resource soﬁrdes (Sistrunk,
1996). By utilizing the Internet, an educator will add to their own subject matter
knowledgé, be able to join horticulturél discussion groups combosed of béth private and
public experts, and kéep currént on the industry’s newest information.

Computers will play an ever-increasing role in the horticulture industry and

Greenhouse management curriculums are an excellent base for educators and students to

become acquaiﬁted with computer use.‘ Instrtictiqnal methods will inc.h'lde applied grass
projects involving ordering plants and production materials and building their own
homepages. Other methods being used fnay include: 1) irllsfruction' for proper
bookkeeping procedures and variouslco'mput,er programs available for that use, 2) getting
the latest infonnation on new plant species and their production pracfice‘s, 3) re;ading

research articles presented at horticulture society association meetings; and 4) marketing '

their products beyond their region utilizing the Internet.




T

The amount of time a student spends on a computer has Been positively correlated to
higher.test results in a study completea_ in Illinois (Zamparo, 1995). Students in a wooedy
landscape plants identiﬂc;ttion cléss were tested in an 'integrgted-teaching'vsjstem which
used high-quality digital computer images and other instructional rrllediums to help
students retain course material. It was assumed the same results would appiy to the fime
an educator spent on a computer correla"[éd to the quality of their knowledge and teaching
skill.

' .Alt.hough computers play an important roie in fhe today’s business and edﬁcaﬁonal
\;vorlds, instruction must be heavily based on application of knoWledge and job skills
needed in the real-world. Instruction should include every available chance for students
to att_ain’ hands-on éxperience in the real world, bo,th locally and 'regionally. On\e way of -
increasiﬁg the student’s work experience through-élassroom education is t‘he:ut_ilization of

a high number of interdisciplinary activities in a class project. Research results indicate

this method of instruction improves a student’s level of education and increases their

" motivation toward learning (Rhodus and Hoskins, 1'995); For example, a student would

use a combination of their reading, mathematfcs, writing, and problem sqlviri'g. skillsin
successfully completing an applied greenhouse managemeﬁt project that covers several
disciplines such as research, crop ;;roduction, ecoﬁomics, and marketihg. In South
Carolina, horticulture and ggricultural education students combined to complete a
Teacﬁing F}'uit-Gardeﬁ for a community p.roj‘ect (Olien, et.al,, 1995). The:proj ect used

team activity, learning across curriculums, and hands-on learning as tools to reach final
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products of a low mairitenance, sustainable garden complete with. self-teaching ;nodules
for K-12 teachers.

| Horticulture busiriess 6wner§ across the United States want workers who can begin
and finish a job immediately after setting foot on the job site, without having to,l.)e taught
the skills needed.” Having to train workers after hiring reduces the owner’s valuable time.
_for managing their business and marketing their products. As part of the student’s
greenhouse m’anaéement class requifemen’ts,‘ inte1:nships and other experiential“ projects
with local greenhouses and related hox.'ticulvture industries should be stressed as haviné
rﬁajof importance (Stearns, 1995). The agricultural educator who contacts local
hbrticul_tufe bﬁsinesses quite often has a win-win situatic;n for both. The _busineés,owner '
is educated on the educational program being taught“and often becomes a supportér of the
program. The owners are also excellent sources for information on horticulture
curriculum priorities that emphasizg instruction pertai'ning'to real world job experience.
After the owner becomés a supporter, they often hire students froﬁq thé program for
summer work at that bus.iness (Fochs, personal communication, -March 1999j. Getting -
real world experieﬁg:e-while still completing fheir. education gives the student a better idea
of the relationship that exists b_etvs./een the classroom and the job. The more applied job
skills the studént can learn, relate to, and perform while enrolled in a greehhouse
m.;lnagement class, thg'more prepare& they will be to enter the workfo.rce or start their
ox;vn business. Ashworth, Saxton & Buckle (1989) state that these 'work-b'ased learning
vexperiences also‘aia in educating a st'ud‘ent toward a specific horﬁculture career or job

they ‘may want to seek later in life. Agricultural educators need to be aware of these
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-experiences and impl‘efn_ent them into their greenhouse management curriculums as‘muqh
as possible. |

Non-traditional students are also attractéd o the horticulture programs being offered
in agricultural education programs throughout the Tri-State area. These students may not |
have farm/ranch backgrour'lds., but are deeply interested in horticulture subject matter
such as greenhouse management, landsca;;ing, floriculture, and nursery production. An
increased enrollment of fema’le sfudenfs in agricultural education appears to be a result of
horticulture instruction being offered at their high schools; High schoéls without
available greenhouse or horticulture facilities in a traditional agricultural pfodﬁctiori
program attract less non-traditional agricultural students (Siddle, personal
c.ommunication, October, 1997).

The demand for horticultﬁral education haé‘ increased significantly not only in the
numl:;er of studenté majoring in ‘horticult.ﬁre‘ across. the United 'ét‘ates, but also in the |
number of horticulture textbook sales. At Montana State Uni;/ersity, there were 61
students majoring in horticulture in 1993 combared to 156 majors in 1999 (Pohl,
personal communication, March 23, 1999). Hortiéulttire textbook sales in the _Tri-St}'lte
area have also .increa.sed over the last 10 yearé. All te;(tbodk sales (repoirted a29%%
increase com.pared to a 48% increase for horticulture titles according to one publishing )
company exeéuti\}e; (Pentony, Interstate Publishing, personal communication, April 16,
1999). To keep up with the increasing educatioﬁal demand, the evolution of greenhouse

management courses is constant and ongoing. Agricultural educators must be trained to
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not only satisfy the deméngi, but also to ;nake timely changes and adaptations as various
factors influence subject matter. |

Ea’ch state of the Tri-State area has é land-grant institution that has faculty who are
' trained in horticulture and greenhoﬁse compétencies. Summer teaching sessions for
agri‘cul.tural educators at fhese sites or central locations in each state in these subject
matters would help the eciucafors in successfully passing the required informat.ion to ‘the'
studénfs (Bates, perSonal communication, June 4, 1 999): |

Many professional organizations also have Education and Exténsion sessions at their
annual meetings for training rﬁembérs. For example; at the 1998 meetiﬁg of the
Horticultural Science éoci.ety'of America, presentations ipcluded using i)ro'blem-bé.sed.
approaches for learning (Haque and VanderMéy, 1998). Attendance at professional
meetings also gives the agricultural educator an ‘opportulnity to communicate one on one
with hofticulturai specialists from all over the world.

The Native American junior golleges can.beneﬁt from these greenhouse cur_n'culum
activities since a recently completed study indicates an .education/research.greenhouse
facility rated in the toﬁ 25% of résponses when adyisory board membefs were qﬁen'ea
about the possibility of new facility construction at their sites (Hofferber, 1997).
Combining traditional Nativé American knowledge and production pr'a'lctices. pertaining to
native and introduced plant specieé and current non-traditional productibﬁ practicgs to

those species will help develop a multicultural science curriculum and respect for

diversity at those sites.
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_ Junior college horticulture instfuctiqn will be more compfehensive 'thaﬁ at the high ...
school level. Students will be able to choose one of two options of study. | They are: 1) to’ |
obtain an associate’s degree and after gra'duation seek employment in their field, 2) to
continue.their education at a maj or univ;rsity and graduate with a baccalaureate degree in
their field (Fisher, pefsonal commuﬁic_ation, July, 1998). |

Th'é agricultural educator should be prepared to sqccessfully instruct high school and
junior college students in horticultufe subjects, guch as greenhousg managément. To
accomplish this obj ective; in the Tri-Stz_ﬁe area, begipning educator competencies need to
be prioritized first for this field of study. Secondly, the proper subject matter training
needs to be offered so the vocational educator can return to their c’léssroo'm and students
with the knowledge and tools necessary for successful transféral of horticultural

knowledge (Frantz, Jr., N., 1994).
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CHAPTER 3

Methodology

This descripﬁve study was designed to determine the greenhouse management
competency needs for Beginning agricultural education teachers in Montana, North
Dakota, and Wyoming. The three methodology procedures used for completion of the
study are described in this chapter. They were 1) population, 2) instrument design and

validation, and 3) data collection and analysis.

Sample Population

The selection of the sample population resulted from an e-mail sent to thé State
Supervjsor of Agricultural Education in each of the three states in the Tri-State Area.
Théy were as'ked to send the names and addresses of agricultural educators in their state
operating a greenhouse as part of a horticqlture curriculum. Montana had 29 agric.:ultural
educators, North Dakota had 15; and Wyoming had 19 who were operating.a greenhouse
according to the State Supervisors. Agricultural educators in the Tri-State Area who did

not have a greenhouse on site were excluded from the study as it was felt they might not

have the expertise to respond.




L™

17

Instrument Design and Validation -

A survey instrument based on the Tri-SAtat.e Area’s and other states’ horticulthure
curriculum guides and other states’ horticulture vx./orker and educator competency surveys
(Mississippi Curriéulum F rameworl; for Horticulture, 1996, and Lamberth, 1983) was
developed. In addition, instructions from Dr. Vaﬁ Shelhamer’s Educational Research
Methods class, Agriculture and Technology Education - 506 at MSU-Bozeman were
implemented. ~The sﬁrvey was bqth an open anci closed form instrument based on ’the
survey research design by Borg and Gall (1989).

The survey ins_trurhent (63 questions) was formulated and mailed to the 63

_agricultural educators. The focus of the survey covered five main competency areas,

which were Greenhouse Management, Plant Production, Plant Propagétion, Pést
Managemént, and Soil Media and Fertilizers. Competeﬁcies were plaéed into the 5
above-mentioned categories according to the reSe&cher’s 16 years of experieﬁce in the
field.

Survey items included greenhouse management comﬁefencies and what résou_rces ,
were needed to accomplish curriculum objectives. The survey instrument was designed
to answer Objectives 1" & 2 of this study (See Chaﬁter 1). The rough draft of the
instrument was reviewed by tl;e researcher’s gra.tduate committee for face and content N
validity and then given or m_éiied toa gfeenhouse manager/horticulture professor at a-

college/university in each of the three states to conduct another face and content validity

test of the survey. The survey was redesigned with very minor corrections following
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their suggestions for improvement. A demogr,aphic’ survey (Appendix B), composed of

14 questions was mailed to the pbpulation with the second competency survey remirnider.

" Data Collection and Analysis

An introductory postcard .(Appendix O 1ettiﬁg the reépondents know the
competency survey would be arriving within one week was mailed to the sample
population. A cover letter (Appendix D), a le";t;ar of introduction printed on Montana
Stat.;e University stationery and signed by ;[he. researcher and Dr. Marty Frick, chair of
graduate committee, and a self-addressed, stam;ﬁed envelop_e were encloéed. with each
Competéncy survey mailed to the target population. Conﬁdentjali'ty was maintained by.

. placing a numbe; code on the surveys. When ‘sur'v.eys were ot returned wit‘hin‘ ten days,
a postcard reminder (Appeﬁdix E) was sent to non-respondents aéking them again to
respond. After ahothe_r ten days, a reminder letter (App;:n'dix F) and the demographic

“survey were sent to non-respondents. Sample nur'n'ber_s; returned for.the cofnpetency
survey were adeqﬁate after 20 days from the survey’s first mailing. After another ten
days, a rgminder postcard (Appendix G) was sent to the non-respondents of the
demographic survey. Sémple numbers after anéther ten days were adequate. -The results

were then tabulated. N

Combetency survey responses were entered onto a Microsoft© Excel spreadsheet

program. The data were statistically analyzed using the SPSS statistical program for

Analysis of Variance (ANOVA) for significant differences between individual states.
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Resf)onses from e,ach'state were rated as a perc;ent of total r'gturn. Montana had‘ 12 ‘(35%') '
responses, North Dakota had.ll2 (35%) and Wyoming had 10 (30%). A Likert—type'scale,
ranging from lv being‘Least Important to 5 being Most Impértant allowéd respondents to
rate each of the 63 survey cdmpetencies. Total group responses were analyzed usingl,
descriptive statistics to determine valid competencies. The same procedure applied to‘

late respondents versus early respondents.
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CHAPTER 4

Results of the Study

The following results ére presented to satisfy the study’s objectives. A s.urvey
sent to agricultural educators on greenhouse managemént competencies was used to
collect data on which the results were based.

Data collected came from two groups in each of the three states: 1) high school
agricultural educators and 2) junior college agricultural educators. The results are only
generalizable to the agricultural educators of the greenhouse management competency

survey.

Demographics

A total of 28 (52%) out of '54 demographic surveys were comipleted, returned; and.
used for data analysis. Due to only one qualified response from the Tri-State Area junior
college group, it v;fas felt they were not represent.ed adequately and thus data shown is
ohly a representation of the high school group. However, the data from the one juni‘or
college response was used in the analysis section. I;c did not differ significantly from the
other group responses with thé exception of freshman and sophomore college classes

being taught in addition to all high school grades. The demographics of the four
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subgroups (Montana, North Dakota, Wyoming, and Summary) are detailed in Tables 1;4.
" There were 14 respondents from Montana, 9 from North bakota; and 5 from Wyoming.

The ‘r,esp‘o‘ndents’_ gender was overwhelmingly male with 24 (8‘6%)v of 28 |
respondents in that category. Montlana hgd th;ee, (11%) females who retunned the survey,
North Dakota zero, and Wyoming one (3.5%).

Nineteen (67%) of the respondents had been a teacher for 10 years or more, four
(14%) had 4-9 years experience, and 5 (18%) had 1-3 years of experience. Thirteen
(46%) of the twenty—eighf respondents reported they had taugh’n horticulture.4-9 years,
eight (29%) had taught 10 or more years, and seven (25%) having taught 1-3 years.

Table 1. Demographics of Agricultural Educators in the Greenhouse Management
Competency Survey

Gender, Teaching Status and ‘ Montana North Dakota ~ Wyoming Total- all

Teaching Experience ' Three
‘ B States
Total number of respondents . 14 9 5 28
: 50% 32% 18%. 100%.
Gender: . :
Female . 3(11%) 0o - 14%) = 4(15%)
Male 11 (39%) 9 (32%) 4 (14%) 24(85%)
Current Teaching Status: C -
1-3 yrs. experience in ag. ed. 4 (14%) . 1(4%) 0 - 5(18%)
4-9 yrs. experience in ag ed. 2 (7%) " 1(4%) 1(4%) - 4(15%) -
10 or more yrs. experience in ag ed. 8 (28%) 7 (25%) 4 (14%) 19(67%)
Years of Teaching Horticulture: C ' :
1-3 years ‘ 5(17%) 1 (4%) 1(4%) . 7Q25%r
4-9 years ' C 5 (17%) 4 (14.5%) 4 (14.5%) 13(46%)

10 or more years . S 4(145%) . 4(44.5%) 0 - 8 (29%)
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. The demographic data for educational backgrouhd and Work-reiated experience is
shown in Table 2. ‘Twenty-seven (96%) of the twenty-eight held an agricultural

education degree. Within that demographic, fourteen (54%) had Bachelor of Science

‘ degrees and 13 (46%) had a Master’s degree. North Dakota led this latter category with 7

(78%) of 9 educatbrs having a Mastér’s. Two respondents ﬁom Montana had 2.Bachelor
of Science degrees,. while the junior college respondent from Montana did not have a
degree.

" Sources for training asa hortic'ultur_e instructor revealed surprising results. A
large number, 24 (41%) responses (respondents could check more than one aﬁswer),

reported they were self-taught. North Dakota only had 1 (11%) of 9 who reported being

* trained on the job. Both~Montana, 7 (50%), and Wyoming, 3 (60%), had a much largér

percentage of their instructors féporting being trained on the job. The next largest
training source was a collage/imivers’ity prografn,13 (22%) of 59, and on.the job training,

11 (19%) of 59. Other responses included agricﬁlt-ural‘ educator -updafe courses, 6 (10%)

" of 59, adult-education programs, 3 (5%) of 59, and owning their own greenhouse and

using a sister’s knowledge from a horticulture degree had 1 response each (3%) of 59.

The majority of resp-onden.t's had never been employed in a non-teaching rolé ina
horticulture-related industry, 21 (75%) out of 28, 2 (7%) had two years employment in a
non-teaching role, and there was 1 '(3..5%) response each fof 3;4,13, and 43 years of

employment respectively. One respondent did not answer this item.
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Table 2. Demographics of Agricultural Educators in the Greenhouse Management
Competency Survey.

Gender, Teaching Status and Montana North Dakota Wyoming Total- all
Teaching Experience Three

States
Total number ofrespondents 14 9 5 28

M ajor in Highest Degree Attained:

Ag Education 13 (93%) 9(100%) 5 (100%) 27(96%)
Biology 2 (14%) 0 0 2 (7T%)
Horticulture o 0 0 0
Bachelor’s 11 (79%) 2 (22%) 3 (60%) 16(57%)
M aster’s 4 (29%) 7 (68%) 2 (40%) 13(46%)

W here Did You Get Your Source
of Training as a Horticultural

Instructor:
On the Job 7 (50%) 1 (11%) 3 (60%) 11(39%)
High School Program 1(7%) 0 0 1 (4%)
College/University Program 5 (36%) 6 (67%) 2 (40%) 13(46%)
Adult Education Program 0O I (11%) 2 (40%) 3(10%)
Self-Taught 12 (86%) 8 (89%) 4 (80%) 24(86%)
Other:
Update Courses 3(10%) 3 (33%) 1 (20%) 7 (25%)
Owned Own Greenhouse 0 0 1 (20%) 1 (4%)
Sibling w/ Hort Degree 0 0 1 (20%) 1 (4%)

Years of Non-Teaching Work in
a Horticulture Related Industry:

No experience 10(71%) 7 (78%) 4 (80%) 21(75%)
| year 0 2 (22%) 0 2 (T%)
2 years 1(7%) 0 0 1 (3%)
3 years 1(7%) 0 0 0

5 years 1(7%) 0 0 0o -

13 years 0 0 1 (20%) 1(3%)
43 years 1(7%) 0 0 1(3%)

The responses for horticultural class type, number taught per day, length in
semester and grade level being taught are listed in Table 3. Horticulture programs began
at high schools in the Tri-State Area in the late 1970’s and continued through 1999.

Montana had 3 (21%) years, North Dakota had 2 (14%) and Wyoming had 2 (14%) years
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during which 2 pfograms were started @n one year. Montana had 8 (29%) years in which
;)ne program started per year, North Dakota had 7 (25%) of 1 per y.ear, and Wyoming had
1 (3%) of 1 per year. | |
Data in Table 3 réveal Greenhouse_ management classes were being taught by the
majority of educators 22 (79%). This survey item had the‘option of more than one
answer. Other classes being taught wére floriculture - 16 (57%), Horticulture Mechanics
- 8 (29%), Landscape Horticulfture - 10 (36%)), Nl’lrsery Production - 10 (36%),_Tﬁff
Technology - 3 (11%), and Native Plants and Garden Production e_ach receiving 1 (3.5%)
respohse. Landscape horticulture classes' had a higher prioﬁty in North Dakota than the
.other states with 7 (78%) (;lit of 9 fespondents indic;ating they taught the subject matter.
M;)nfana had 2 (7%) of 14 and Wyoming had 1 (3.5%) of 5 respdnses for the landscape
hoﬂiculture class. . |
The classes were normally taught once per déy, 17 (61%), with twice per day at 8
(29%) responses (Table 3). Only one response (junior college).ind.icated horticulture
being taught 5 times per day and two respoiw.dents reported they incorporated the |
instruction into their existing classes. -
Every respondent 28 (199%) taught horticulture during -t.hG spring semester, while
12 (42%) also taught horticulture during the fall semester. Seventeen (61%) of tWenty- )
eight saia courses lasted only one semest.er while 1'1 (39%) reported the courses lasting
two semesters. |

The courses were mainly presented to juniors; 25 (89%), and serﬁors, 26 (93%), in

high school. Closely following those levels were high school sophomores, 19 (68%),
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with freshman, 10 (36%), being the high school class with the lowest numbers.
Freshman and sophomores in college were only being taught at one (3.5%) site in
Montana. There were no qualified responses from junior colleges in North Dakota or
Wyoming.

Each state had only 2 years during that time period when more than | program
began during the same year (4/state), 12 (43%) of 28. Montana had 8 (29%) of 28
responses of | per stated year, North Dakota had 7 (25%) of 28 of | per stated year, and
Wyoming had | (3%) of 28 of | per stated year.

Table 3. Demographics of Agricultural Educators in the Greenhouse Management
Competency Survey.

Gender, Teaching Status and Montana North Dakota Wyoming Total- all
Teaching Experience Three

States
Total number of respondents 14 9 5 28

W hen did a Horticulture Program
of Instruction Begin at Your School:

1978 0 1 (11%) 0 I (4%)
1979 0 I (11%) 0 I (4%)
1980 1 (7T%) 1 (11%) 0 2 (7%)
1983 2 (14%) 0 0 2(7%)
1984 1(7%) 0 0 I (4%)
1985 2 (14%) 2 (22%) 0 4(14%)
1986 2 (14%) 0 0 2 (7%)
1989 0 0 2 (40%) 2 (7%)
1990 1(7%) 2 (22%) 0 3(11%)
1992 0 1(11%) 0 I (4%)
1993 I (7%) 0 0 1(4%)
1994 1(7%) 0 1 (20%) 2 (%)
1995 1(7%) 0 0 I (4%)
1996 1(7%) 0 0 I (4%)
1997 1 (7%) I (11%) 0 2 (%)
1999 0 0 2 (40%) 2(7%)
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Table 3. Demographics of Agricultural Educators in the Greenhouse Management
Competency Survey. (Continued)

Gender, Teaching Status and
Teaching Experience

Main Horticulture Areas You
Currently Teach:
Greenhouse Management
Floriculture
Horticulture Mechanics
Landscape Horticulture
Nursery Production
TurfTechnology
Other:
Native Plants
Garden Production

Indicate the Number of Daily
Sections You Teach Horticulture:
|
2
5 o0rmore
Incorporate into Classes

Indicate the Number of Semesters
You Teach Horticulture in One Year:
Fall Semester
Spring Semester

Does any Course Last More
Than One Semester:

Yes

No

Indicate the Class Year of Your
Horticulture Students in High
School or Junior College:
Freshman (High School)
Sophomore (High School)
Junior
Senior
Freshman (College)

Sophomore (College)

Montana

11 (79%)
6 (43%)
6 (43%)
2(14%)
6 (43%)
I (11%)

I (11%)
1 (11%)

8 (57%)
3(21%)
1(7%)
2(14%)

4(29%)
14 (100%)

6 (43%)
8 (57%)

5(36%)
12(86%)
13(93%)
13(93%)
1(7%)
1(7%)

North Dakota

8 (89%)
8 (89%)
2 (22%)
7 (78%)
4 (44%)
2 (22%)

6 (67%)
3 (33%)
0
0

5 (56%)
9 (100%)

3 (33%)
6 (67%)

3 (33%)
4 (44%)
9(100%)
9 (100%)
0

0

Wyoming

3 (60%)
2 (40%)
0
I (20%)
0
0

3 (60%)
2 (40%)
0
0

3 (60%)
5(100%)

2 (40%)
3 (60%)

2 (40%)
3 (60%)
3 (60%)
4 (80%)
I (20%)
I (20%)

Total- all
Three

States

22(79%)
16(57%)
8 (29%)
10(36%)
10(36%)
3(11%)

I (4%)
I (4%)

17(61%)
8 (29%)
I (4%)
2 (4%)

12(43%)
28(100%)

11(39%)
17(61%)

10(39%)
19(68%)
25(8994)
26(93%)
2 (7%)
2 (7%)
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Responses for type of greenhouse and seasonal use are in Table 4. Greenhouses
used by the respondents were either freestanding, 21 (75%) of 28, or built as an addition
to an existing building, 7 (25%) of 28. Montana, 10 (71%) of 14, Wyoming, 4 (80%) of
5, and North Dakota, 7 (78%) of 9, used a freestanding greenhouse. Respondents from
Montana, 4 (25%) of 14, North Dakota, 2 (22%) and Wyoming, | (20%) reported having
built a greenhouse as an addition to an existing building. A surprising number of these
greenhouses were used year-round, 15 (54%) out of 28. Both North Dakota reported 7
(78%) of 9, Wyoming, 3 (60%) of 5, reported horticulture classes using a greenhouse
through the entire year. On the other hand, Montana responded with only 5 (36%) of 14

being used year round.

Table 4. Demographics of Agricultural Educators in the Greenhouse Competency Survey

Montana North Dakota Wyoming Total-
n=14 n=9 n=5 Three
States n=28
W hat Type of Greenhouse do You
Use in Your Program:
Free-standing 10(71%) 7 (78%) 4 (80%) 21(75%)
Built as an Addition to Existing Bldg 4 (29%) 2 (22%) 1 (20%) 7 (25%)
Is Your Greenhouse Used Year Round:
Yes 5 (36%) 7 (78%) 3 (60%) 15(54%)
No 9 (64%) 2 (22%) 2 (40%) 13(46%)

The greenhouse management competency survey (see Appendix A) resulted in 44
(70%) out of 63 agricultural educators responding. However, due to ten of those
respondents not using greenhouses for horticultural instruction, they were excluded from

the data collected for a final tally of 34 (64%) out of 53.
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Signiﬁcaht differences were found between F values for early and late responders
in six survey questions using Levene’s Test for Equality of Variance. Please refer to -
Table 5 to review the items found to be different. There were 28 early responders and 6
late responders. Montana had 3 late responders, North Dakota 2 and Wyoming 1. The
questions statistically different were 7, 12, 22, 26, 46, and 49. Question 7 had. significant
correlation with question 12 only. For question 12, there was significant correlation with -
7,22, and 46. For qugstion 22, there w‘as sign;ﬁcant correlation with 12 and 49. There
was no co'frélation between quéstion 26 and any of the cher 5 questions. Question 46
had significant correlation with questioﬁ 49 only. Random érror was cqnsidered as the

factor that caused these 6 items to be significantly different between early and late

responders. The data from late responders was included in the competency survey data.

Table 5. Early Versus Late Responder Significant Differences for Six Competency

Questions ‘
- Significance
" No. Competency F Values (2-tailed, .05)

7. Needs of growing specialty crops such as

poinsettias, lilies, etc. 6.475 ) 016 ~
12. Potential safety hazards and their elimination. 4.855 035
22, How disease are spread to and among plants. 5.661 023
26. Knowing the correct stage for greenhouse - . -

plants to be harvested. 4.420 .043
46. Parts of an herbaceous plant used in

propagation. : 4.684 038
49. Specialized plant organs used for asexual

propagation. " 6.530 © 016
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Competency survey data represents the total of the three sta;tes’ responses when
compared individually rather than by group. Using Pearson’s correlation statistic, all of
the competencies exhibited significant correlation with at least one other item in their
category. However, there Were.no significant di-fferences between data categories. |

Competencies were analyzed to determine valid (most. important) or invalid (least
important) status. To reach a valid status and to retain f;>r a future greenhouse
management curriculum, the competency would have to be rated .51'4 (Important) or 5-
(Most Important) by more than 50% of the respondents. Those competencies described
as valici are listed in Tabies 6-10 by competericy subject area'. Refer to Table 6 for a list
of valid Greenhouse Managemen’; Competencies; Table 7 for Plant Propagaﬁon; Table 8
for Pest Management; Table 9 for Plant Prdpagation; and :fable 10 for Séil Media and

Fertilizer.

Tablé 6. Mean and Percent Frequency Scores for Valid Greenhouse Management

Competencies
_ Mean Percent
No. Competency ' Frequency®
1. Potential safety hazards 3.92 70.6 _
2. = Common and greenhouse
' plant identification 4.00 , 73.6

15. Correct greenhousé

ventilation requirements - 4.08 64.7 - -
31.. ~ Common greenhouse term

definitions 4.00 73.5
62. Use of a computer for seeking

information on the Internet 4.42 58.8

* Percent scores indicated the percentage of respondents rating a competency 24 (Important) or 5 (Most Important).




30

Table 7. Mean & Percent Frequency Scores for Plant Propagation Competenéies ‘

Mean Percent
No. Competency - - . Frequency®
34, Common plant propagation 7 .
" terms 4.00 85.3

35.  Plant parts and processes ,

relating to sexual reproduction - . 433 91.2
36. Asexual and sexual reproduction . 4

parts and processes 433 91.2
39. Environmental needs of newly ‘ ' )

propagated plants - 4.17 , ' 70.6
45. Proper methods of cuttings . _

taken from woody plants 4.08 ' 70.6
46. Parts of a herbaceous plant :

' used in making cuttings ' 425 - 61.8
47. Plant layering processes 3.75 | - 52.
49. Specialized organs for asexual ) o ‘

reproduction . 375 '55.9
50. Separating plants correctly for :

plant propagation 4.08 . 61.8
51. Budding and grafting terms 3.83 o 58.8 .
52. -  Uses of budding and grafting 408 - - 64.7
57. Dormancy factors and . .

methods to break them : 3.83 : 70.6

% Percent scores indicated the percentage of respondents rating the competency a 4 (Important) or 5 (Most
Important). ‘ :
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Table 8. Mean and Percent Frequency Scores for Pest Management Competencies

. ‘ Mean Percent

No.  Competency Frequency*®
10. Comimon diseases, insect pests '

and control methods 417 824
20.  Common greenhouse insects

and damage symptoms 4.50 94.1
21. Common disease organisms,

diseases they cause and

damage to plants’ 4.17 70.6
22.. Way diseases spread among plants *~ 4.08 ° 58.9
23. Disease control in a greenhouse 4.17 67.7
24, Pesticide label information 4 50 79.4

T Percent scores indicated the percentage of respondents rating the competency a4 (Important) or 5 (Most

Important)

Table 9. Mean & Percent Frequency Scores for Plant Production Competencies

Mean Perceht

No. = Competency _ ' . Frequency?
5. Production schedules for : .

bedding plants and flowers 3.67 61.8
6. Light, soil and temperature )

requirements for houseplants 333 73.6
11. Stock plant selection for cuttmgs -

o and seedlings ' 4.17 76.5

12. - Correct pro.cedures for cutting,

thinning, pruning, typing and _

disbudding plants ‘ 4.17 - 794 -
13. Correct procedures for

watering plants 4.50 85.3
14. Greenhouse crop production

schedule 3.58 61.7
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Table 9. Mean & Percent Frequency Scores for Plant Production Competenc1es

(Continued)
‘ Mean Percent -
. No. Competency Frequency?
26. Correct stage for greenhouse ,
crop harvest ‘ 3.67 53.0
58. Prenaration, planting and :
' ' care of seeds and seedlings ' 475 91.2
59. Seedling transplanting
procedures 4.08 85.3

* Percent scores indicated the percentage of respondents rating the competency a 4 (Important) or 5 (Most
Important).

Table 10. Means and Percent Frequency Scores for Soil Medla and Fertlhzer

Competencies
' 'Mean Percent
No. Competency ' Frequency®
3. Soil mixes for common plants - 4.00 - 70.6
- 4, . Procedures for mixing soil media 1358 L 58.8
8. Rates of fertilizer needed by
specialty crops 3.67 58.8
17. Influence essential elements o :
- have on plant growth . 383 73.5
18. Deficiency s'ymptoms of ‘ _
~ essential elements 4 - 4.00 . - 677 -
37. Types and characteristics of ‘ 7
various plant soil media 3.58 52.9
38. Soil media reciuirements'f()r ' . o -
seedling transplants and
propagated material 3.75 61.7

@ Percent scores indicated the percentage of respondénts ratmg the competency a 4 (Important) or 5 (Most.
Important).
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It was interesting to note while competency 6 ip Table 9 3.33 mean rating, 50% of
the respondents rated it a 4 or 5. The Soil Media and Fertilizer category had no invalid
competencies.

For the invalid competencies very close to the 50% cutoff point, a i’earson
correlation analysis was used to determine if they were signiﬁcanﬂy correlated to a valid
competency. It was determined that competencies 17, 42 and 55 were exactly at the 50% |
frequency rating. Competency 17 had éigniﬁcaﬁt correlatiqn with valid competency 15 at
the .05 level (.'OOO). Competency 42 had significant correlation with valid competency 31
(.043) and competency 55 had significant correlation with valid competency 50 (.005).

These items were dropped from the valid competency list.

Table 11. Mean and Percent Frequency Scores for Invalid Greenhouse Management

Competencies
Mean Percent
* No. Competency Frequency?
15. Heating requirements and
fuel cost for greenhouses . . 3.17 : 41.2
17. Cooling methods for a greenhouse 3.50 - 500
31. Greenhouse shapes, designs and )
parts 317 29.4
32. Advantages and disadvantages of . .
greenhouse building materials ~ 3.42 354 -.
39. Environmental concerns and
pollution problems 3.67 441
61. Computer use for greenhouse
production records 3.92 44.1

a Percent scores indicated the percentage of respondents rating the competency a 4 (Important) or 5 (Most
Important).
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Table 12. Mean and Percent Freqnency Scores for Invalid Plant Propagation -

. Competencies _ . B
Mean Percent
‘No.  Competency Frequency*
39 Propagating structures and '
equlpment ‘ . 3.58 - 44.1
42 Label propagated material 3.83 ' - 50.0
43 Types of woody plant cuttings | 3.50 471
44 Toois, equipment and materials
needed for woody plant cuttings 3.83 47.1
45  Separation, division and offset . .
in plant propagation . 342 ' 38.2
53.  Process of rnak_ing a eompleted
graft union ‘ ‘ 4.00 : 47.1
54. Types'of grafts and budding , :
procedures 3.92 44.1
55 Flower and vegetable seed ID 333 500
56 . Reliable seed sources , 3.50 40.1

* Percent scores mdxcated the percentage of respondents rating the competency a 4 (Important) or 5 (Most
. Important).”

Table 13 Mean and Percent Frequency Scores for Invahd Pest Management

Competencies
Mean Percent
- No.  Competency ' ~ Frequency?
7 Basic needs of specialty crops - 3.33 - 471 N
'25.  Common greenhouse weeds and B
‘ their control : . 3.58 35.3
60 - Computer use for pesticide records 3.67 ' 41.1

3 Percent scores indicated the percentage of respondents rating the competency a 4 (Important) or 3 (Most
Important).
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Table 14. Mean and Percent Frequency Scores for Invalid Plant Production

Competencies _
- Mean Percent
No.  Competency ‘ ‘ : - Frequency?®
7. Photo-period and time"requiremenfs- .
for specialty crops S .3.42 441
26. ' Grades and quality of plants . _
according to industry standards 342 _ 29.4
27. Labeling and packaging :
greenhouse plants - ‘ 3.25 _ 26.4 -
-28. Removal of dead and diseased _
plant material while in storage 3.33 442
20. ‘Proper storage conditions.for .
flowets, prolonging life . ‘ 3.58 S 412
63.  Computer use for ordering supplies, - ' ‘
equipment, and plants - 3.33 : 38.2

2 Percent scores indicated the percentage of respondents rating the competency a 4 (Important) or 5 (Most
Important). ‘

Respondents had suggestions for other ’competencies as \;vel‘l. Théy -weré: D
integrate agriculture and science departments through greenhouse activities, 2) identify
and discuss handling i)rocedures of commoﬁ pésticides used in the greenhouse, 3)‘ut_i1izé
and discuss Integ‘rated. Pest Management, 4) uses for a greenhouse in elementary
edimation, 5) practices used in coﬁstructing greenhouses, 6):dev¢lop a ;mdent S
horticulture portfolio, 7) develop a marketing plan for greenhouse plants (2), 8)
determine prices and pricing methods for greenhouse plants; 9) requirements of cert.a‘iﬁ

plants for proper germination,. 10) materials for and types of greeﬁho’use benches, 11) '
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plant spacing, shade cloth, and white washing, ,-12) use of hot beds and cold frames, and

13) knowledge of local native plants.
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CHAPTER 5
CONCLUSIONS AND RECOMMENDATIONS

The purpose of the study was to determine the horticultural education

competencies needed by beginning agricultural education instructors to successfully

educate students in Greenhouse Management. Results are based on agricultural educator

responses to a 63-item survey instrument. The population for this descriptive study came

from agricultural educators who operated a greenhouse as part of their instruction at high

To complete the; purpose of the study, agﬁcuIMal educators were surveyed to
fulfill the following objectives:
1. To determine the competenéies needed by beginning agricultural education
teachers in Montana, North Dakota and Wyoming pertaining to a greenhouse

management curriculum.

' ~ schools and junior colleges in the three states of Montana, North Dakota and Wyoming.

2. To determine the highest rated greenhouse maﬁagement curriculum components

dealing with agricultural educator competencies involving the five category areas

of greenhouse management, plant production, plant propagation, pest

management, and soil media and fertilizers.

-
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" Conclusions

1. Thirty-nine valid competencies were fouﬁd to be needed by a beginning
agricultural educator. The category breakdown had Greeﬁhouse Manage'ment.
with 5, Plant Propaggtion with 12, Pest Management with 6, Plant Production

. with 9 and Soil Media and Fertilizer with 7.

2. Demographic. data showed over 50% of thq greenhouses in the Tﬁ-Staté Area ar.e'
used year;round for a;:tivities including plant prociuction education, greenhouse
management instruction and s.tuc‘lent. plant salesin the spring.

3. A iarge majority of the agri.culturall educators operating greehhouses were self- .'
taught according. to ciemo graphic data.

4, Free star_lding greenhouses are the most commonly used facility for teaching
greenhouse management.

Implications

Beginning agricultural educators are increasingly in need of horticultural training .
to successfully complete their role of -answering an increased demand for horticultural.

_ instruction in high schools and junior colleges.
Recommendations o ' -

" The following recommendations are for future research, curriculum development,

and agricultural educator education: -
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The study’s thirty-nine valid compétencies should be used as a needed
horticulture gducation guide for agricultural education majors Who are planning to
teach at high schools and juhior colleges in the Tri;,State Area.

Increased hands-on horticulture seminars, using tﬁe stlidy’s valid competencies as
a guide, need to be implemen;ced at each annual state agricﬁlture educator‘trainir.lg
update. These semiﬁgrs should be for one full 'day or a full week in leggth. In
addition, agriculturg edﬁcators should continue t'heiAr admirable work ethic in
educating themselves on horticulture.

The fesearche; suggests the study"s valid competencies should be used as a
foundation in future devélopment of a-greenhouse mmagement curriculum for
high schools and juﬁior colleéeé in ﬁle Tri-State Area. |

A1dditional horticulture res_earch for educétion at the elementary and high schooi
level 1:s recommgnded for the northérn climaté of the Tri-State Area. |
The researcher fecommends that increased effdrts be made to tie horticultural
instruction year-round With other sciéﬂce and mz;thematics classes at each
educational iﬁstitutfon. Again, the valid competencies from the study should be

used as a guide.
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COMPETENCY SURVEY

TECHNICAL COMPETENCIES IN GREENHOUSE

NEEDED BY AGRICULTURAL

IN MONTANA, NORTH DAKOTA AND

In the right hand column, indicate a response to each question by filling in the circle you

" COMPETENCIES

1. Identify potential safety hazards and
to eliminate those hazards in a

2. Identify common houseplants and
3. Identify correct soil mix for common
4. Demonstrate correct procedure in mixing

5. Prepare production schedules for -
plants and y

6. ldentify light, soil, and temperature
common '

7. Identify and describe the basic. needs of
crops such as poinsettias, Easter lilies, or

8. Calculate rates of fertilizer needed

9. Determine the photo-period and
specialty crops.

16. Identify common diseases, insect
for their control in. ' .

11. Select good stock plants for

12. Demonstrate correct procedures
" pruning, typing, and

13. Demonstrate correct procedure for
14. Prepare-a corﬁplet'e production

greenhouse

1]

Level of

Mastery

Teachers
Greenhouse

LEAST MOST

-IMPORTAN IMPORTANT

12 3 4 5
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LEAST
o , IMPORTAN
COMPETENCIES : 1 2 3

15. Determine correct ventilation '
"~ greenhouse.

16. Compare neating requirements'
for various size of

17. Compare cooling methods for a

18. Describe the influence each of the
has on plant

19. Identify deficiency symptoms of
chemical

. 20. Identify common greenhouse msects and
each

21. Identify'comr.non disease organisms, the
cause, and describe their damage

22, Identify ways diseases are spread

© 23. Identify methods used in
house ;

-24. Nameé and interpret all the
pesticide label.

25. Identify common weeds and a
among greenhouse

26. Identify the correct stage durlng which
should be

27. ldentify grades and quahty of
industry

28. Correctly demonstrate procedure
packaging greenhouse

29. Identify and remove dead and
leaves on plants in

30. Identify proper storage conditions
materials that may be used to

31. Define common greenhouse terms

4

MOST

IMPORTANT
5
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COMPETENCIES

32. Identify types of greenhouse
define common g_reenhouse parts

33. List advantages and
greenhouse building

34. Define common plant propagation

35. Identify sexual organs and process
in a complete

36. Identify parts and processes in
“reproduction and state reasons for
propagation for various

37. Identify types and charactenstlcs
growing media.

38. List requirements of media used
seedlings and asexually '

39. Describe environmental needs of

40. Describe environmental concerns
pollution problems regarding a

41. Compare types of propagatmg
eqmpment

42, | abel propagated -

43. Differentiate between the common
from woody

44. ldentify tools, equipment, and
. proper handling of

45. Demonstrate proper methods for
from woody ,

46. Identify parts of a
-used in making

47. ldentify, define and demonstrate plant

LEAST MOST

IMPORTAN  IMPORTANT
123 45
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- COMPETENCIES

48. Define separation,
- propagating

49. ldentify specialized organs by
" reproduce

-50."Separate plants correctly for
51. Define terms related to grafting
52. Explain uses for grafting

53. Explain the prodess involved in
union on a completed

54. Sdccessfully demonstrate different
different budding

55. Identify different flower and
56. List reliable sources of

57. List factors affecting d‘ormancy
of breaking dormancy of

58. Prepare, plant, and care for seed
59 List steps when
60. Use a computer to accurately keep

61. Use a computer to accurately keep
production

62. Use a computer to seek
information .on the

63. Use a computer to order supplies,
- plants needed for

OTHER:

LEAST MOST
IMPORTAN  IMPORTANT
1 2 3 45
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APPENDIX B

DEMOGRAPHIC QUESTIONNAIRE




49

v

Demographic Questionnaire
Greénhouse Management Competencies for Beginning Agriculture Educators
in Montana, North Dakota and Wyoming
Instructions -
Questions require a check (v') mark or short answer. PLEASE ANSWER ALL QUESTIONS AS

ACCURATELY AS POSSIBLE. Any information received will be held in the strictest of confidence.
Code #s will be used for follow-up on responses.

Please return the COMPLETED form in the SASE as quickly as your.busy schedule permits. THANK
YOU! : ‘ - :

1. Gender .
' FEMALE
____MALE

2. Current status: . ' ‘ .
_____TEACHER, 1-3 YEARS EXPERIENCE IN AGRICULTURAL EDUCATION
__. _TEACHER, 4-9 YEARS EXPERIENCE IN AGRICULTURAL EDUCATION
___. TEACHER, 10 + YEARS EXPERIENCE IN AGRICULTURAL EDUCATION .

"Years of teaching. horticulture:
_____1-3YEARS . .
_____4-9YEARS - ‘
" 10 OR MORE YEARS ‘

4. Major in highest degree attained: , .
AGRICULTURAL EDUCATION BS MS PhD

BIOLOGY OR BOTANY BS MS PhD
HORTICULTURE : BS- MS PhD
OTHER (specify) BS MS PhD

5. Years of non-teaching work in a horticulture-related industry.
__YEARS (write in)

6. Check the main horticulture areas you currently teach:

GREENHOUSE MANAGEMENT , : -
FLORICULTURE .

HORTICULTURE MECHANICS

LANDSCAPE HORTICULTURE

NURSERY PRODUCTION

TURF TECHNOLOGY

OTHER (specify)

AR
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7. Indicate the number of daily sections you teach horticulture:
1 .
2 o _ \
_ 3 :
4 .
5 or more
8. Indicate the number of semesters you teach hdrticulture in one year:
FALL SEMESTER
S‘PRING SEMESTER

9. Does any course(s) subJect last more than 1 semester’?
____YES
____NO

10. Indicate the class year of your hortlculture students in hlgh school or junior college '
(check all answers that apply)
__ FRESHMAN (HIGH SCHOOL)
_____ SOPHOMORE (HIGH SCHOOL)
____JUNIOR
____SENIOR .
__ FRESHMAN (COLLEGE):
______ SOPHOMORE (COLLEGE)

11. When did a horticulture program of lnstructlon begln at your school?

(YEAR)

.12. Where did you get your source of training as a horticulture instructor:
(check all answers that apply)

___ONTHEJOB _

_____HIGH SCHOOL PROGRAM :
COLLEGE/UNIVERSITY PROGRAM

ADULT EDUCATION PROGRAM

SELF-TAUGHT

- OTHER (speC|fy)

13. What type of greenhouse do you use in your program'?
_____FREE STANDING
____BUILT AS AN ADDITION ON AN EXISTING BUILDING

14. Is your greenhouse used year round?
YES
NO
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APPENDIX C

NOTIFICATION POSTCARD
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NOTIFICATION POSTCARD

Dear

Within a week I will be sending you a questionnaire concerning my thesis which
is on the greenhouse management competencies for vocational agriculture
teachers in Montana, N. Dakota, and Wyoming. You will be sent a copy of the
results and the information received will be used to formulate a greenhouse
management "cookbook" for the respondents in the future. -Please take the time
to fill out the questionnaire as your valuable input is greatly needed.

‘Sincerely,

Roger Hybner

Master’s Candidate : ' o
Agricultural Education '
Montana State University
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APPENDIX D

COVER LETTER
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MONTANA STATE UNIVERSITY
-BOZEMAN, MT 59717
College of Agriculture
Dept. of Agricultural Education

April 5, 1999

Dear } R

{
In an effort to develop a greenhouse management curriculum to aid in high school and
junior college horticulture instruction in Montana, North Dakota and Wyoming, we are
requesting your assistance. -

Please take 10 to 15 minutes of your valuable time and establish what you feel are
essential skills and competencies that horticulture teachers need to know for successful
_ instruction of a greenhouse management curriculum in a northern climate.

Currently, we are compiling data for a Master’s dissertation. Time is very critical as the
Master’s candidate has only a 1-year leave of absence from his job as Supt. of the
University of Wyoming’s Sheridan Research and Extension Center. We would be most -
grateful if you would complete the following questionnaire and mail it in the enclosed,
stamped, self-addressed envelope no later than April 15.

Thank you for your contributions for an important study. We hope we haven’t taken too
much of your valuable time, but we do feel your input on greenhouse management is
urgently needed. The project will do a great deal in formulating a hands-on, applied
curriculum that vocational agricultural teachers in these 3 states can use in their
programs. ' | '

Sincerely, - ' Sincerely,
Roger Hybner | * o "~ Dr. Martin Frick- -

Master’s Candidate ' , Assoc. Professor
' ' . Agricultural Education
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APPENDIX E

1% COMPETENCY SURVEY REMINDER POSTCARD

N
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1** COMPETENCY SURVEY
REMINDER POSTCARD

{May 15, 1999

Dear ,

Montana State University
College of Agricultu're ,
Dept of Agricultural Education
406-994-2132

We sent you a survey to solicit your opinions of the important factors involved in a greenhouse
management program for high schools and junior colleges in Montana, North Dakota, and Wyoming.
The study will do much to improve current and future horticulture programs for students.

Since we haven't received your survey, this postcard will be a reminder to you. We .would be most
grateful to receive your response ASAP. :

If you need another copy of have questions, please call.

Again, thanks for your time.

Sincerely,

Roger Hybner
Master's Candidate

Marty Frick -
Assistant Professor
Agricultural Education-
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. APPENDIX F

2" REMINDER FOR COMPETENCY SURVEY &
INTRODUCTION OF DEMOGRAPHIC SURVEY
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2nd REMINDER FOR COMPETENCY \SUﬁVEY &
INTRODUCTION OF DEMOGRAPHIC SURVEY

B MONTANA | Departmgnt of Agricultural and Technology Education

STATE 3;?:;; l:'%{ta:lte University

Bozeman, MT 59717-0374

UNIVERSITY 406-994-3201 or 994-3691

May 25, 1999
Dear R

You should have received a greenhouse management competency survey for agricultural -
. educators from me last month along with a reminder postcard several weeks ago.: If you
have not filled the survey out and sent it back yet, pléase do so at this time. To those
educators who have returned it, again, Thank You Very Much!

Enclosed you will find a demographic survey that will take less than 5 minutes of your
valuable time and will establish characteristics of my survey populations. . Please fill it
out and mail it back to me in the enclosed SASE envelope.

Thank you for your contributions for an important study. I do feel your input on
greenhouse management is very valuable and urgently needed.

Sincerely, ‘
Roger Hybner - " Marty Frick

Master’s Candidate = Assistant Professor ]
o ' : Agricultural Education =

MSU is an equal cpporiunityfatiirmatve acticn institution
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APPENDIX G

1 POSTCARD REMINDER FOR DEMOGRAPHIC SURVEY
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1 POSTCARD REMINDER FOR DEMOGRAPHIC SURVEY |

A survey on agricultural educator demographics was mailed your way
recently. If you have not received the survey, please contact me at your
earliest convenience so I can send you a replacement. If you have not
completed the survey, please take 5 minutes of your valuable time and do
so. If you have completed and mailed the survey back, Thank You Very
Much!! : ‘

Roger Hybner

Master’s Candidate

MSU- Ag Education

Box 173750 ‘
Bozeman, MT 59715-0374

Phone: 406-994-2132
_|Fax: 406-994-6696
email: rthybner@trex2.oscs.montana.edu
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