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ABSTRACT

Competency-based curriculum involves defining set knowledge, skills and values
for a particular education. Many technical undergraduate majors have developed a list of
competencies for evaluation, assessment, and improvement of higher education
curriculum.
This national Delphi-study is the first a concise list of competencies described for
a horticulture curriculum. A sample of horticulture educators within the U.S. (N=22)
were selected as experts in horticulture education and curriculum improvement through
an email requirement letter sent to each university chairperson. Average panel member
was a 51-60 year old Male, with a Ph.D. in Horticulture. Panel members had an average
of 21 years of teaching experience and their department had been involved in assessment
for 6-20 years. Institutional average size was 15,000-25,000, with a departmental
enrollment size of 50-200. Age, teaching position, bachelor’s degree earned by panel
member and department size did not significantly impact the panel members’ decision on
ranking of competencies. The three round Delphi-study results provided a list of
competencies considered to be important or not important in the general horticulture
education field. Final competencies described a total of 108 competencies, with 41
horticulture technical competencies, 34 life science technical competencies and 33
professional competencies.
A competency skill survey was given to seniors in the Plant & Soil Science
Department the following semester enrolled a capstone course (N=20). Results showed a
significant difference between Horticulture and Agronomy students mainly in
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horticulture competencies, but Agronomy student rated their skills lower in other
important competencies as well.
Overall, the described competency skills list may be used for future assessment
and development. Horticulture programs may start with confidence in having learning
outcomes approved from horticulture experts throughout the United States.
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CHAPTER I
INTRODUCTION

Background and Setting
Evidence of quality education is the primary agenda of accreditation agencies in
their evaluation of the American higher education system. American academe is
increasingly viewed as an economic service to give industry the competitive edge.
Financial backers and employers of the institution desire more than the traditional use of
evidence through grades, certificates, and degrees to measure student’s knowledge, skills,
and abilities (Baker, 2004). Accreditation institutions are in place to insure quality has
moved from presuming quality by the institutional characteristics, intentions and assets,
to requiring documentation of achievement of intended outcomes to validate claims of
quality and effectiveness (Baker, 2004).
Universities will usually give departments freedom to determine different
methods of documenting student learning outcomes. Forms of direct assessment
documentation are assignments embedded in a course, portfolios, and evaluations of
student performance (Hernon, 2004). Indirect assessment measures are surveys (Exit
Survey, Alumni, Employer) and tracking student data. In “Knowing What Students
Know” (Pellegrino et al., 2001) one recommendation for institutions to improve quality is
to practice using large-scale assessment to sample a broad range of competencies that
could be shared with teachers, students and other education stakeholders. This summary
goes on to say, “Knowledge and skills to be assessed and the criteria for judging the
desired outcomes should be clearly specified and available to all potential examinees” (p.
1
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13). Knowledge and skill can be measured by defined competencies, which are
established behavior requirements needed for the student to be successful.
Competencies have been used in curriculum evaluation and reform to measure
learning and to keep academic entities accountable for the growth of that learning. Many
undergraduate majors already have defined competencies that are needed for assessing
what students have learned throughout their degree programs. One example is the
architecture major, where the National Architecture Accreditation Board has defined 37
competencies (student performance criteria) used to review curriculum within
architecture programs. Architecture programs use those competencies to develop a
matrix of courses offered with their related competencies which are met by the
curriculum. Industry and academia also use competencies to define the skills within the
major and positions within a company (Keech, 1998; Kochanski, 1997). Competencies
have also been used to describe student growth in a course within a distance education
program (Dooley and Linder, 2002).
In the United States, the Horticulture undergraduate major has no defined set of
national competencies and currently does not have an accreditation organization that
reviews these programs. In the 1980s, the American Society of Horticulture Science
created a curriculum committee to review curriculum for the major and determine its
relevancy (Hegwood and Merritt, 1987). From this committee, a summary of core
requirements was established for a certified horticulturist designation. The requirements
included required courses in the degree program as well as a minimum of five years of
experience in the field. These efforts at creating core requirements fell short of setting
course content and required skills needed within the horticulture field (Certified
2
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Professional Horticulturist Bulletin). Completion of a competency based curriculum for
the horticulture major would facilitate unity in horticulture programs and provide
assurance to industry professionals of the educational background potential employees
have acquired.

Statement of the Problem
The purpose of this study is to develop a competency-based curriculum for the
horticulture undergraduate major using a national Delphi study to gather input from
horticultural experts in academia and industry.

Objectives
The first objective of this study is to describe a set standard of competencies
needed for a bachelor’s degree in general horticulture. The second objective is to
develop an associated instrument to assess the competencies of horticulture students and
their progress in the competencies to measure learning outcomes.

Definition of Terms
Accreditation- public recognition that an institution or program meets the accrediting
agency’s established requirements (Baker, 2004).
Assessment- the systematic collection, review and use of information about educational
programs undertaken for the purpose of improving student learning and
development (Palomba and Banta, 1999).

3
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Competency- ability (including knowledge, skills and or attitudes) to perform a specific
set of related task successfully to meet a specified standard (Chamberlain, 1992).
Curriculum- an intentional design for learning negotiated by faculty in light of their
specialized knowledge and in the context of social expectations and students’
needs (Toombs and Tierney, 1995).
Curriculum evaluation- judgments applied to assessment efforts of the curriculum
(Ratcliff, 1997).
Delphi Method- a structured process for collecting and distilling knowledge from a group
of experts by means of a series of questionnaires interspersed with controlled
opinion feedback (Alder and Ziglio, 1996).
General Horticulture- the science and art of producing nutritious food crops (fruit, nuts
and vegetables) and landscape plants (flowers, ornamentals and landscape plants)
(adapted from Preece and Read, 1993).
Student Learning Outcome - “statements describing what students should know,
understand, and be able to do with their knowledge when they graduate” (Huba &
Freed, 2000, p. 9)

Delimitations and Limitations of the Study
This study was delimited to horticulture educators within four-year institutions of higher
education in the United States. Sample size was also delimited to horticulture educators
considered as the expert in curriculum/assessment within their department.
This research design resulted in the following limitations. Opinions of the experts
represented a population of the United States horticulture educators and cannot be
4
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generalized as opinions of over the total population of horticulture educators. List of
horticulture competencies was from previous program assessments and expert educators
and this list may not be up to date. The study was further limited as a sample of four-year
programs, which does not represent community colleges and two-year institutions
offering horticulture courses within the United States.

Basic Assumptions
The first assumption is the researcher collected an extensive list of competencies
relevant to the general horticulture industry. A second assumption is the panel of experts
selected has knowledge of the most relevant competencies for the horticulture major.

Significance of the Problem
There has been no written standard for competencies required for a bachelor's
degree in horticulture in the United States. The results from this study provide general
horticulture program guidelines to assist with curriculum review with regards to
competencies deemed relevant by horticulture educators and industry professionals. The
results may be used as an assessment tool for evaluating a degree programs and making a
curriculum matrix with competencies vs. courses offered in the major.

Summary
The United States undergraduate horticulture programs have no accreditation
organization evaluating the quality and relevancy of the curriculum offered by individual
universities. Horticulture educators can take a proactive step implementing a curriculum
5
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system to evaluate necessary knowledge and skills for the horticulture major. A national
Delphi-study was used to determine a set of necessary competencies. This survey
resulted in a guideline to assist with curriculum review by general horticulture programs
and the development of a curriculum matrix of competencies vs. courses offered by
individual programs.

6
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CHAPTER II

LITERATURE REVIEW

Over the past twenty years, higher education in the United States has been
criticized of not delivering a quality education. The report “Integrity in the College
Curriculum: A report to the Academic Community” by the Association of American
Colleges and Universities (1985) describes the need for change within undergraduate
curriculum. This report concluded:
As for what passes as a college curriculum, almost anything goes. We
have reached a point which we are more confident about the length of
a college education than its content and purpose. Indeed, the major in
most colleges is little more than a gathering of courses taken in one
department, lacking structure and depth, as is often the case in the
humanities and social sciences, or emphasizing content to the neglect
of the essential style of inquiry on which the content is based, as is too
frequently true in the natural and physical sciences. (p.2)
The undergraduate horticulture program as a whole in the United States has no
guidelines as to what constitutes the horticulture major. This chapter provides evidence
for the main assumption that a competency-based curriculum is needed for the
horticulture major. The following sections are: a) Theoretical Framework, b) History of
the Horticulture major, c) Evaluation of Horticulture Curriculum, d) Competency-based
Education, e) Delphi- Technique, and, f) Summary of the Literature.
7
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Theoretical Framework
Functional Context Theory
The principle of Competency Based-Curriculum (CBC) can first be explained by
the Functional Context Theory. This theory approaches the idea of making instruction as
relevant and meaningful as possible in terms of the learner’s prior knowledge. Materials
used by the learner will be similar to the “real world” and enhance the transfer of
knowledge. The cognitive system is the model underlying this approach of learning.
Cognition can be defined as “the act or process of knowing in the broadest sense:
specifically, and intellectual process by which knowledge is gained from perception or
ideas” (Webster’s Dictionary). There are three interaction components within this model:
1) a knowledge base 2) processing skills including language, problem-solving and
learning strategies and 3) information displays that present information. The Functional
Context Theory was developed by Thomas Sticht specifically for adult technical and
literacy training in military programs but has other applications for learning skills in
general. The Functional Context Theory is the basis for major workplace training and
literacy programs sponsored by the Department of Education (Kearsley, 1994).

Science Model
A simplified model for science curriculum by Gott and Mashiter (1991) breaks
down the cognitive system needed to solve a problem, involving interaction of conceptual
and procedural understanding. The model in Figure 1 divides the understanding of
knowledge into facts and skill. This may also be applied to a competency-based
curriculum for science fields as the fundamental basis of what types of knowledge are
8
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necessary to adequately cover scientific problems. The horticulture major is an applied
science and the factors of conceptual and procedural understanding affect the type of
competencies needed for the horticulture major as a branch of science.
Solve
problems

Cognitive
processes

Conceptual
understanding

Procedural
understanding

Facts

Skills

Figure 1. A model for Science (based on Gott and Mashiter, 1991)
Curriculum Development and Review
Curriculum Development refers to the process of decision as to what elements go
into an educational program for both instruction and learning (Schubert, 1986). Schellede
and Lepisto (1984) describe curriculum development as a continual process. In this
model, there are four major areas which initiate the curriculum development process:
faculty philosophy and objectives, faculty resources, competitive analysis and
marketplace needs.

9
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History of Horticulture in the U.S.
The Compact Oxford English Dictionary defines horticulture as, “the art or
practice of garden cultivation and management” (2007). The word horticulture is based
from the Latin word Hortus, (a garden) and cultura (cultivation). George Acquash (1999,
p XXX ) defines modern horticulture as, “the science and art of cultivating fruits
vegetables and ornamental plants.” Horticulture began in the U.S. with Native Americans
as the original inhabitants, growing vegetables for survival. The Spaniards introduced
most of the European plants, while the French, Dutch, and Swedes brought over their
favorite edible plants as well as ornamentals. However, the British greatly influenced the
early inhabitants with knowledge of growing methods in agriculture and horticulture
(Hedrick, 1950). George Washington and Thomas Jefferson are well known for their
enthusiasm for gardening with flowers, shrubs, and trees creating a park-like setting. The
average American did not have time for pleasure gardening and great ornamental gardens
were often under the care of European gardeners.
When America began growing in population and wealth after the Civil war, the
change brought more leisure time to spend on interests such as horticulture. Leading
horticulturist visited Europe to keep in touch with new developments and bring in new
exotic plants. American breeders had more access to create improved varieties from
vegetables to ornamentals. This wealth of new plant material became known through
various channels, such as gardening magazines and books. These sources include the
latest scientific data on plant culture, diseases, soils, and insect pests (Ravenswaay,
1977).

10
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Modern horticulture has made many advances in the way crops and other plants
are produced, with increased productivity per acre, mechanization, and the ability to grow
large acreages of plants. This growth and diversity in horticulture may be recognized by
the broad specialty areas which include fruit culture, vegetable culture, ornamental
horticulture, and landscape architecture. In academia, Landscape Architecture is
frequently considered to be its own discipline and will not be considered under
horticulture in this report. Allied industries that are directly involved in horticulture
include the nursery and seed industries. These industries constitute the bulk of
employers for the general horticulture major (Acquaah, 1999).

Horticulture Curriculum
National standards have not been defined for an undergraduate degree in the
horticulture major. In the U.S. faculty within a department usually decide on the
curriculum for the horticulture degree. The American Society for Horticulture Science
(ASHS, 2007) developed core requirements through the horticultural certification
committee. This certification is available to individuals who possess a bachelor’s degree
for an accredited university and have five years of professional work experience in the
industry. The core requirements for the Certified Professional Horticulturist are written
in the Certified Horticulturist bulletin and described in Table 1.

Competency-Based Education
A group of educational authors defined competency-based education (CBE) as
the:
11
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…form of education that derives a curriculum from a specification
of a set of outcomes-general and specific-and the means by which
they will be assessed that faculty, students, and interested third
parties can make reasonable objective judgments with respect to
student achievement or non-achievement of these outcomes; that
tends to conceive learning experiences in terms of these outcomes;
and that certifies student progress on the basis of demonstrated
achievement of these outcomes (Grant, 1979, p. 5-6).
Competency based education (CBE) is a ‘systems approach’ to curriculum design
and instruction developed out of the work of Ralph Tyler (1949). Tyler describes
education as a purposeful activity with schools having defined goals and then using these
goals for what is taught and evaluated to measure students learning (Toohey, 1999).

Table 1. Summary of Core Requirements for Horticulture Certification in ASHS
Professional Core
Course Hours
Plant Physiology
3 Sem. Hrs.-4 Qtr. Hrs.
Horticulture Crops
12 Sems. Hrs.-16 Qtr. Hrs.
Plant Management/Plant Production
6 Sem. Hrs. -9 Qtr. Hrs.
Biology
3 Sems. Hrs.-4Qtr. Hrs.
Genetics
3 Sem. Hrs.-4 Qtr. Hrs.
Soil Science
3 Sem. Hrs.-4 Qtr. Hrs.
Chemistry
8 Sem. Hrs.-4 Qtr. Hrs.
Total Professional Core Required
41 Sems. Hrs.-57 Qt. Hrs.
Supporting Core
Horticultural Specialization
6 Sem. Hrs.-9Qtr. Hrs.
Mathematics
3 Sem. Hrs.-4Qtr. Hrs.
Communications
6 Sem. Hrs.-9 Qtr. Hrs.

CBE had a prominent influence on college curriculum during the 1960’s when a
push began to be made for measured learning outcomes (Fincher, 1985). This effort was
12
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to ensure college graduates where competent in the subjects encompassed in their degree
plan. At least nine national reports came out in 1983 that addressed the curricular needs
of secondary schools, showing that quality education had become a matter of public
policy and debate. The theme of each report defined a major concern for academic
competence and its decline over a twenty-year time frame. The College Board took
action in its Educational Equality Project specifying basic academic competencies all
college students should have at the time they enter college (Fincher, 1985).
In 1985, the Corporate-Higher Education Forum, a Canadian organization,
commissioned the Making the Match program to investigate the skill development of
university students and graduates. The result of this research is a common language of
general skills needed by college and university graduates for lifelong learning and
employability. The skills are grouped into four base competencies: managing self,
communicating, managing people and tasks, and mobilizing innovation and change
(Evers, 1998).
The accreditation of universities and specific programs are examples of the CBE.
The Accrediting Board for Engineering and Technology (ABET) established eleven
learning outcomes for engineering and technology graduates (Association of American
Colleges and Universities, 2004). Similarly, students preparing to become pharmacists
must learn to think critically, communicate effectively, evaluate ethical issues, develop
people skills and acquire the means for continuous learning, as well as, learn specific
technical knowledge about chemical compounds and their impact on the human body.
Regional accreditations are now requiring assessment of desired student outcomes as a
central part of their process (Association of American Colleges and Universities, 2004).
13
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Defined student learning outcomes is a measuring tool for institutional
effectiveness and accountability. However, institutionally generated outcomes are
general and are usually outputs of retention and graduation rates. Educational
expectations should be identified by creating objectives and standards within the core
curriculum through school or college policy programs, departmental plans and finally in
course syllabi (Dugan, 2004).

Delphi Technique
The Delphi technique uses an expert panel with several rounds of specific
questions to arrive at a group consensus on a particular subject. The methodology is an
advantageous survey technique as it allows the researcher to have respondents reach
group consensus without the high costs associated with focus group research, while still
maintaining anonymity of the participants. The Delphi technique provides a systematic
approach using group decision making for assessing particular needs, forecasting trends
or arriving at a consensus (Keech, 1998). Benefits of the Delphi method are generation of
ideas/problem solving by known experts in the field and evaluation of others’ ideas
(Delbecq et al., 1975).
This technique was first used during the 1950s by the Rand Corporation to obtain
reliable consensus from a group of experts. This study was for the U.S. Air Force, from
the perspective of a Soviet strategic planner, what would constitute an optimal industrial
target in the U.S. and then estimate the number of A-Bombs necessary to complete its
destruction (Keech, 1998). Seven experts were given a series of five questionnaires
submitted at weekly intervals, with interviews following the first and third questionnaires
14
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with each of the respondents. This allowed for the development of opinion without being
overly influenced by other’s participants. The Delphi technique was offered as a
plausible research methodology to generate group decision making, however, there were
weaknesses in this first study. Some members of the panel had contact with other
members due to work projects, thus violating anonymity. In addition, there was the
possibility of the presence of leading questions and answers inadvertently presented by
the researchers as they gathered the information supplied by the respondents (Keech,
1998).
The first round in this type of survey is usually initiated by a thorough literature
search and personal interviews (Centron, 1969). In each of the following several rounds,
the Delphi survey develop towards a greater consensus of opinion ultimately providing a
statistical summary of the group responses (Weatherman and Swenson, 1974). One
concept is that it is not obvious there are rounds and after each round, the survey is
adjusted and resent for further input.
Delphi research is commonly used for policy decisions and research priorities, but
Murry and Hammons (1985) explained that the Delphi method is used in higher
education to develop goals and objectives, improve curriculum, assist in strategic
planning, and develop criteria. It is specifically used in defining competencies for
undergraduate curriculum. Bailey-Evans (1994) performed a national Delphi study to
define the competencies that should be included in a model curriculum for agriculture
communications. In this study, the researcher designed a three-round modified Delphi
technique from a panel of experts within a selection of professional organizations. Keech
(1998) also used a three round Delphi technique for determining competencies desired for
15
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entry-level retail management positions, with expert panel sample consisting of corporate
recruiters from retail organizations in the U.S. This technique is a cost-effective and
accurate method to arrive at a group consensus on the identification of specific
competencies (Keech, 1998).

Summary of Literature Review
Curriculum development of an undergraduate horticulture degree program needs
to be relevant, up to date, and have a process of evaluation to ensure quality is delivered
to the students. A competency-based curriculum is an approach many technical fields are
moving to in order to provide a quality relevant education. Figure 2 shows a curriculum
development model linking the connection between functional theory, the science model,
and curriculum development for producing a competency-based curriculum. Functional
Context Theory is the basis for having a relevant curriculum that states real world
examples are necessary for an efficient curriculum (Kearsley, 1994). This is especially
true with general horticulture, an applied science that involves many hands-on skills and
facts. The science model influences the content of the curriculum, outlining the
necessary knowledge needed to develop critical thinking involving both skill and facts as
the medium (Gott and Mashiter, 1991).
A curriculum needs to have identified objectives, as well as skills, that will be
obtained by completion of the program. The Curriculum Development model includes
the following four components of decision making for curriculum development: faculty
philosophy and objectives, faculty resources, competitive analysis and marketplace needs
(Schellede and Lepisto, 1984).
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Figure 2. Theoretical Framework connects Functional Context Theory and Science Model to Competency
Based Curriculum.
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CHAPTER III
METHODOLOGY

This methodology chapter contains the following sections: 1) Research Design,
2) Selection of Sample, 3) Pilot Survey, 4) Delphi-Survey, 5) Conditions of Testing, 6)
Confidentiality, 7) Bias, 8) Validity and Reliability, 9) Procedures of Data Analysis 10)
Coding of Demographics, 11) Budget and Timeline, and 12) Assessment of Student
Competency Skills .
Research Design
The research design consisted of a three-round Delphi method technique. The
Delphi method technique used in this study consisted of a sequential series of
questionnaires sent to a panel of horticulture undergraduate educators involved in general
horticulture. A pilot study was conducted to insure face and content validity in the
Round I questionnaire design. The first round of the Delphi study ranked competencies
in the questionnaire and identifying new competencies. A competency had to receive a
score of 75% importance to remain on the list of competencies for the horticulture
undergraduate major. Any competencies not receiving a score of 75% importance was
removed from the questionnaire. The Round II questionnaire consisted of new
competencies added by the participant’, high ranking scores from Round I questionnaire,
and a new section with ranking the main topics of the competencies. The Round III
questionnaire contained new competencies from Round II and showed all rankings from
Round I and II questionnaires. Previously eliminated competencies were included in
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Round III upon request by a few participants. The Round III questionnaire was the final
round of ranking the competencies without the option of adding any new competencies.

Selection of Sample
The population for this study was comprised of general horticulture leaders from
specific horticulture professional organizations within the United States. The total
number of current horticulture programs is approximately 100 as determined by Childers
(1989). Sample for the expert panel consisted of horticulture educators for Round I, II,
and III (n=22, 19, and 17), to represent a range of horticulture programs. A recruitment
letter was emailed to the department head of each Horticulture program that had an
available email (Appendix A). Individual department heads were requested to forward
the email to the individual within the department identified by their department heads as
being experts in higher education curriculum in the discipline of horticulture. Panel
members would accept being apart of the study by sending an email to the researcher.
Another letter was then emailed with the hyperlink to Round I of the survey (Appendix
B). Only during the first round of the survey were non-respondents contacted to increase
participation. Non-respondents were first contacted by email (Appendix C), and then by
phone. Upon contacting the non-respondents by email and then by phone, an additional
three participants were added to Round I. The sample increased from 19 to 22 panel
members.
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Outcome Measures
The Delphi technique was used in the study, consisting of a three-round design.
The instrument was a redesigned questionnaire using a list of competencies from Iowa
State’s Horticulture Assessment Survey (Appendix D), and “Making the Match
Questionnaire on Skills” (Evers et al., 1998.) Dr. Ann VanDerZanden was contacted in
for permission to use the Iowa State Assessment Survey for forming the survey
instrument (VanDerZanden, 2005). Fredrick Evers was contacted by phone and email
with no response. The survey instrument used a Likert-type scale five-subject ranking of
very important, important, neutral, unimportant, and very unimportant.

Pilot Survey
A pilot survey was administered to a selection of faculty from other universities to
evaluate content, face validity and clarity of the first round questionnaire. The sample of
participants for the pilot test questionnaire (n= 6) were horticulture educators from Texas
Tech University, Texas A&M University, Arkansas, Iowa State University, and Utah
State University. The criteria for the participants were experience in horticulture
education, higher education, or educational surveys.

Delphi Survey
Round I
The Round I questionnaire consisted of two main sections (Appendix C). The
first section consisted of a list of disciplines defined in the ASHS Certified Professional
Horticulturist Application Booklet (ASHS, 2007) as educational areas necessary for
20
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certification. Disciplines were placed in three groups: 1) Technical Knowledge:
Horticulture, 2) Technical Knowledge: Life Science, 3) Professional Skills. Thirty-five
competencies from the Iowa State outcomes assessment survey were modified, and
included in three groupings. “Making the match” questionnaire was used for eight
competencies under the subject Decision Making and Visioning (Fredrick et al., 1998).
Competencies were added and reworded under each section by the researcher and pilot
study panelists. After the pilot survey, a total of 25 disciplines and 97 competencies were
added to Round I.
For Round I, panel members were asked to evaluate each competency listed
concerning importance to the horticulture undergraduate program. The response choices
used a five point likert-type scale consisted of the following choices: 5=Very Important;
4=Important; 3=Neutral; 2=Unimportant; 1=Very Unimportant. After the end of each
section, a comment box was provided for any new competencies the panelist wanted to
add, or suggestions for changing an existing competency (Bailey-Evans, 1994; Keech,
1998).
The second section contained 13 demographic questions asking about the
respondent’s personal/professional characteristics and university’s characteristics and
current assessment measures. The responses in this section were made by checking
appropriate boxes next to the given choices as well as items with a space for open-ended
responses.
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Round II
The Round II questionnaire was developed from the data complied from Round I
and was used to determine the identified curriculum areas (Appendix D). Only
competencies that had 75% of the rank Very Important (5), and Important (4) were
included. The format for Round II was similar to part B of the first round, with the same
disciplines with new added competencies by the panel members. However, results of
Round I were given in each section to inform the panel member of what decisions had
been made. The purpose of Round II was to approve new competencies added by the
group and to have them give their opinion on the results from Round I. Round II
contained a section for rating the 25 major disciplines. These items also utilized a likerttype scale of importance. (Bailey-Evans, 1994; Keech, 1998).

Round III
Round III was the final collection of the respondent’s opinions for disciplines and
competencies deemed important for a horticulture baccalaureate curriculum. The
percentage of respondents who marked “important” or “very important” for each item in
Round II was listed beside each discipline area and competencies. Each item that did not
have 75% importance rating had the word cut next to the competency, representing that it
would be eliminated from the curriculum list. A space was provided at the bottom of
each item for the participants to explain reasons for disagreement (Bailey-Evans, 1994;
Keech, 1998).
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Each round of the Delphi questionnaire was administered through email. The
questionnaire was developed in SelectSurveyASP 8.1.1 (ClassApps.com, 2004) and an
email with a hyperlink attached was sent to each panel member.

Conditions of Testing
The Delphi-method survey took place over a six month period to administer and
collect data. The pilot study and amending the survey for Round I took approximately
one month. Each round was given one month for total completion. The panel members
were given two weeks to complete the survey and email it back to the researcher. The
data was then analyzed to make amendments for the next survey round.
The panelists were given a detailed cover letter explaining the research, time
frame, steps in the process, and benefits of the study. An email was given at the
beginning of the initial week of the survey and as a reminder of the deadline each week
until it was completed by the panelist.

Confidentiality
Procedures were developed to maintain privacy between the panel members in
this research study. A research proposal containing a copy of the survey instrument and
recruitment letter was sent to the University Human Subjects Committee and the
projected was approved by the committee. Survey completion by panel member was
tracked by a separate web-link from the questionnaire where the participants entered their
name. The purpose of the separate web-link was to maintain separation of the survey
results from the individual panel member, while obtaining confirmation of which panel
23
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members actually completed the survey. Once a round was completed, if the panel
member did not participate they were not included in further rounds.

Bias
Bias is ,“the tendency for some extraneous factor to affect the answers to survey
questions or the survey results in genera, in a systematic way, so that results are “pushed”
or “pulled” in some specific direction” (Alreck and Settle, 1995, p.442). To reduce the
amount of bias present in this study, the population of four-year colleges with a
horticulture degree were attempted to be found through Childers survey review (1989)
and 68 identifiable programs were contacted by the researcher.
Non-response bias can be a serous problem as some demographic groups may be
over represented or under represented when many individuals fail to respond. After the
second email/ phone call, 22 panel members were obtained from the 68 programs, a
response rate of 32%. Sheehan (2001) reported the average response rate of 31-36% for
email surveys. The response rate was deemed sufficient to continue the Delphi-study.

Validity and Reliability
Validity and reliability of the survey instrument is based on the use of previously
tested survey instruments, pilot survey and sampling of population. Alreck and Settle
define validity as, “The degree to which the survey data or results are free from both
systematic bias and random error” (1995, p.457). Reliability is defined “The degree to
which the results are free from random error, as opposed to systematic bias, often
expressed in terms of confidence intervals or confidence levels (Alreck and Settle, 1995,
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p.453). The instrument was modified from two existing instruments that had previously
been tested. The modified survey instrument was reviewed by two horticulture experts,
piloted by six horticulture education experts to confirm construct validity and reliability.
The entire identified population of horticulture programs were included in the emailing
list, resulting in a reduction of sampling error. This reduction allows for a high level of
validity and reliability in the results of the survey.

Procedures for Analysis of Data
SelectSurveyASP Advanced 8.1.1 was the software used for the Competency
Delphi Survey data was exported from the email survey to an excel spreadsheet. Data
from each round was downloaded to excel spreadsheet format. Data was analyzed using
SPSS 15.0 (SPSS, Inc, 2007). Delphi and Student Survey Data were ordinal in nature.
Non-parametric techniques are used when the data are ordinal and not numeric (Siegal,
1956). Descriptive statistics used were frequencies and percentages. Kruskal-Wallis was
used to analyze differences in independent variables among groups. The Kruskal-Wallis
test is a one-way analysis of variance by ranks. The null hypothesis is tested if multiple
independent samples come from the same population. Unlike a standard parametric
ANOVA, normality is not assumed, which allows this test to be used for ordinal variables
(SPSS, 2007). Kruskal-Wallis assumes that the variable under study has an underlying
continuous variable. Statistics given in a Kruskal-Wallis test are frequency, mean rank,
chi-square and Asymptotic significance. Significant level for determining statistical
difference between groupings mean ranks was p < .05.
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Coding of Demographic Data
Demographic independent variables were coded for grouping into more concise
categories. All groups were coded and agreed upon by two researchers. Panel member
bachelor degrees were categorized in the two groups: 1) Horticulture and 2) Biological
Science. These groups were then analyzed for difference of bachelors and possible
affects on ranking of competencies using Kruskal-Wallis. Horticulture degrees that were
grouped under horticulture were Horticulture/Turf Management, Landscape, Floriculture,
Ornamental Horticulture, Forestry, Plant Science. Other Bachelor degrees were the
following: Mathematics, Biology, Zoology, Philosophy/Liberal Arts, and
Botany/Chemistry. Master’s degrees were grouped as Horticulture and Biological
Science, and Ph.D.’s were grouped as Horticulture and Plant Science. Departmental
degree offerings were also grouped from panel members’ descriptions. Some panel
members would give course offerings and specializations. These would be grouped
under a horticulture degree. Other degrees were coded in the categories of Production,
Environmental, Landscape/Turf, and Plant Science.

Budget and Timeline
The survey instrument was designed by the researcher requiring time and labor,
but no direct costs were incurred. SelectSurveyASP Advanced software with web survey
capability was provided by the Teaching, Learning and Technology Center at Texas Tech
University. Other facilities such as computer access, e-mail access and office facilities
were provided by the university.
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The time required to conduct the study included four months to do background
research, develop the survey and administer the pilot survey. Round I was launched on
March 8, 2006 and ended April 28, 2006. Round I survey was extended to recruit nonrespondents and increase sample-size. Round II survey was launched on March 1, 2006
and ended on March 19, 2006. Round III was launched May 31, 2006 and ended June
20, 2006. Total time for the administering the Delphi-method survey was four months.
Panel members were given a final report of the results in July 2006.

Assessment of Student Competency Skills
Upon completion of the Horticulture Competency Skill Set, students in a senior
capstone course were tested with a modified Student Evaluation survey. Sampling size
was 20 students, 12 Horticulture Majors and 8 Agronomy Majors. The student
evaluation survey had all competencies put in alphabetical order, not by type of discipline
(Appendix H). Students were given a likert-scale of high ability = 2, adequate ability =1
and no ability = 0. Students were given 45 minutes to complete the survey. Data from
the survey was analyzed using the Kruskal-Wallis test and are reported in Chapter IV.
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CHAPTER IV
FINDINGS

The purpose of this study was to describe competencies for the horticulture
undergraduate curriculum, using input from a sample of horticulture educators actively
involved in improvement of curriculum. In the findings of the national Delphi survey,
the following questions were analyzed:
1. What characteristics are found in horticulture educators considered as experts in
curriculum and assessment? To determine this, demographic questions from Round I
were analyzed using descriptive statistics. Descriptions of educational level, type of
education, major type, gender, age, years of teaching, and departmental size are
provided in tables 3-6.
2. Is there any difference in the participants or horticulture program that would indicate
a difference in opinion? To identify difference between panel members, the
independent variables of age, teaching position, bachelor’s degree (Horticulture and
other), and department size were analyzed using the Krusckal-Wallis test. KruskalWallis test showed no significant difference between these groups.
3. What disciplines and competencies are considered important in being included in a
curriculum for horticulture as identified by horticulture curriculum experts? In order
to answer this question, panel member’s rankings of the disciplines and competencies
are described in percentage of importance. Figures 3-28 describe the disciplines and
competencies according to the percentage of importance by the Delphi-survey panel
members.
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4. What are the current forms of assessment at the participating educational programs?
The answer to this question was determined by an open-ended question in Round I.
This question was, “If your department participates in outcomes assessment, what are
your current methods of assessing learning outcomes.” Panel members’ answers of
departmental assessment are described in Table 8.
5. Is there a difference skill between groupings of horticulture and agronomy students
on the Horticulture Competency Skill survey? Students’ self-evaluation survey of
skill was analyzed by grouping by the majors Agronomy and Horticulture using the
Kruskal-Wallis test. Departmental students’ ratings of skill on the Competency Skill
Survey are given in Table 10.

Round I Instrument: Characteristics of Panel Members
Round 1 of the Delphi study was mailed to the 22 respondents who agreed to
participant in this study. Panel member locations and academic affiliations are presented
in Table 2. Eighteen states were represented in the National Horticulture Competencies
Delphi Survey.

29

Texas Tech University, Ashley Basinger, May 2007

Table 2. Location and work area for each Delphi Study panel member identifying
competencies in the U.S. horticulture baccalaureate degree. N=22
Academic Area
University Affiliation
Location
Horticulture and Crop
University of Arizona
Tucson, AZ
Division
California Polytechnic State
Horticulture and Crop Science
San Luis Obispo, CA
University
Environmental Horticulture
University of California,
Davis, CA
(2)
Davis
Plant & Soil Science
University of Delaware
Newark, DE
Horticulture Science
Horticulture
Tropical Plant and Soil
Science
Agriculture

Florida Southern College
University of Georgia

Athens, GA

University of Hawaii, Manoa

Honolulu, HI

Illinois State University

Horticulture

Iowa State University

Agriculture

Murray State University

Plant & Soil Sciences
Department of Agriculture,
Biology, Chemistry and
Physics
Plant Sciences & Plant
Pathology
Agronomy & Horticulture
Horticulture
Natural Resources and
Experimental Design
Horticulture
Horticulture, Forestry and
Landscape Parks
Agriculture
Agriculture
Plant, Soil Science and
Biometerology

Lakeland, FL

Mississippi State University
Lincoln University
Montana State University

Normal, IL
Ames, IA
Murray, KY
Mississippi State, MS
Jefferson City, MO
Bozeman, MT

University of Nebraska

Lincoln, NE

Cornell University
North Carolina A&T
University
Pennsylvania State
University
South Dakota State
University
Sam Houston State
University
Texas State University

Ithaca, NY

San Marcos, TX

Utah State University

Logan,UT
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Characteristics of the panel members are described to show qualifications, and
consider the application of homogenous qualities within the sample population. A small
sample of 10 to 15 respondents is adequate for a sample when the group is homogeneous
(Ferguson, 2000). In analyzing highest education degree achieved, 19 of the panel
members (86.3%) received their doctorate, with six continuing on with a post-doctorate.
Three member’s highest education level was a Masters degree (13.6%). Horticulture is
central tendency for all three degree levels with over 77% of the participants earning their
B.S. and M.S. in horticulture and more than 50% achieving their Ph.D. in horticulture
(Table 3). All doctoral degrees were obtained in a plant science related field with 12 of
the 19 obtaining their doctorate specifically in Horticulture.
Table 3. Frequency of degree levels of the Delphi Study panel members identifying
competencies in the U.S. horticulture baccalaureate degree.
Degree
Frequency
Percent
Central
(N=22)
Tendency
Bachelor's
Horticulture
17
77.3
Horticulture
Other
5
22.7
Master's
Horticulture
Biological Science

17
5

77.3
22.7

Horticulture

PhD
Horticulture
Plant Soil Science
None

12
7
3

54.5
31.8
13.6

Horticulture

The respondents for this study were predominantly male with 18 of the 22 panel
members identifying they were male. Age was ranked in 10 year increments with 50% of
the panel members identifying themselves between the ages of 51-60 (Table 4).
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Table 4. Frequency distribution of gender and 10-year age spans of the Delphi Study
panel members identifying competencies in the U.S. horticulture baccalaureate
degree.
Personal Characteristic
Frequency
Percent
Central
(N=22)
Tendency
Gender
Female
3
13.6
Male
Male
18
81.8
No Answer
1
4.5
Age
31-40
41-50
51-60
61-70

3
6
11
2

13.6
27.3
50.0
9.1

51-60

Teaching characteristics in Table 5 show 17 of the 22 panel members had over ten
years experience, with nine of them having over 21 years of teaching experience.
Averaging teaching load over a two year period is 2.5 classes in a lower division subjects
and 4.5 in higher division courses.

Table 5. The current position and years of teaching for the Delphi Study panel members
identifying competencies in the U.S. horticulture baccalaureate degree.
Frequency
(N=22)

Percent

Current Position
Instructor
Assistant Professor
Associate Professor
Full Professor
Chair

3
6
3
6
4

13.6
27.3
13.6
27.3
18.2

Years of Teaching
1-9
10-20
21+

5
8
9

22.7
36.4
40.9

Teaching Characteristics
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Round I Instrument: Institution and Department Characteristics
The number of years the departments had participated in assessment varied
dramatically. The number of departments that had not participated in assessment was
27.3% with 22.7% having participated in assessment between 1-5 years. The central
tendency for the group was 6-20 year span of years of assessment, representing 31.8% of
the responding participants. Four panelist, representing 18.2% of the total panel, chose
not to respond to this demographic question.
Panel member’s institutional student population were distributed in the categories
of 1,000-15,000 students, 15,000-25,000 students, and 25,000-75,000 students with
similar frequencies of seven (31.4%), eight (36.4) and seven (31.4%), respectively. The
average panel member was affiliated with an institution with a student population of
15,000-20,000. Department size frequencies were eight (0-50 students, 36.4%), five (50100 students, 22.7%), eight (100-200 students, 36.4%) and one panel member made no
response. The average department size average was either large at 100-200 students or
small at 0-50 students.
Table 6. The department degree offerings for the Delphi Study panel members
identifying competencies in the U.S. horticulture baccalaureate degree.
Frequency
Department Degrees Offered
Percentage
Central Tendency
Horticulture
18
81.8
Horticulture
Production
3
13.6
Environmental
3
13.6
Landscape/Turf
3
13.6
Plant Science
3
13.6

Eighteen of the twenty-two panel member’s departments offered an
undergraduate degree in Horticulture. Other degrees offered were narrowed down to the
categories of Production, Environmental,33and Landscape/Turf. Twelve of the 22 panel
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members had some experience with assessment in their department. The average was 620 years of experience with departmental assessment.

Table 7. Department assessment responsibilities for the Delphi Study panel members
identifying competencies in the U.S. horticulture baccalaureate degree.
Assessment Responsibilities
Frequency
Percentage
Round 1 Survey Options
Teach classes
22
100.0
Student Advisor
18
81.8
Coordinate course offerings
14
63.6
Handle institution documentation with course
offering
14
63.3
Submit content description
11
50.0
Coordinate peer reviews
7
31.8
Coordinate internship/co-op experience for
students
7
31.8
Supervise student evaluation of faculty
4
18.2
Counsel teaching faculty on methodology
4
18.2
Frequencies of assessment responsibilities of the panel members are displayed in
Table 8. Assessment responsibility with the highest frequency was teaching classes,
followed by being a student advisor. Another main duty of most of the panel was
handling course offerings and institutional documentation of courses. A comment box
was given for any other duties they felt would be part of the assessment process. Other
assessment type mentioned in the open comment box with a 1 panel member frequency
(4.5%) were the following, (1) Coordinate international exchange program, (2) Faculty
senate chair, (3) Curriculum committee, (4) Enterprise project advisor, (5) Manage
horticulture program, (6) Create new majors, (7) Counsel undergraduate research project,
(8) Prepare assessment document, (9) Coordinate assessment for College, and (10) Offcampus and Director of Horticulture Program. Two panel members (9%) also listed club
advisor as a responsibility they considered to be assessment. It was surprising that only
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one panel member mentioned dealing with the actual documentation and coordination of
the assessment process in the comment section.

Table 8. Types of Departmental Assessments for the Delphi Study panel members
identifying competencies in the U.S. horticulture baccalaureate degree.
Types of Assessment
Frequency Percentage
Graduate exit interviews
3
13.6
Employer surveys
2
9.0
Student evaluations
2
9.0
Employer interviews
1
4.5
Alumni interviews
1
4.5
Program review
1
4.5
Graduate follow up survey
1
4.5
Selected upper division course assignments
1
4.5
Exit exams
1
4.5
Yearly evaluations
1
4.5
Use of PEARL
1
4.5
Pre/Post tests
1
4.5
Pass rates on professional exams
1
4.5
Senior capstone course
1
4.5

Table 9. Central tendency profile of panel member and affiliated academic institution
for the Delphi study identifying competencies in the U.S. horticulture
baccalaureate degree.
Profile
Central Tendency
Percentage
Gender
Male
81.8
Age range
51-60
50.0
Position
Assistant Professor and Full Professor
27.3
Degree
PhD
63.6
Degree type
Horticulture
54.5
Years of teaching
21+
40.9
Student population
15,000-25,000
36.4
Department population
0-50 and 100-200
36.4
Assessment years
6-20
31.8
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Description of Round I, II, and III Discipline and Competency Results
Figures 3-28 describe the percentage of panel approval for every topic and
competency introduced in the Delphi Survey. Each figure summarizes the different
topics along with the competencies associated with that topic. The competencies for
Round I, II and III are separated on the y axis in sequential order and are designated by
separate colors. In addition, on each figure the red vertical line indicates the 75%
importance rating which was previously identified as the minimal level of acceptance to
remain on the curriculum list. This 75% acceptance level is a criteria frequently used for
Delphi Study work and is the result of pooling the top two categories together. In Round
I, the 75% importance level means that 17 out of the 22 participants voted either four or
five on the competency ranking for it to remain on the list. Round II had 20 panel
members requiring 15 panel members (75%) to rate the competency a four or five.
Round III had 17 members and the 75% agreement of required 13 out of 17 to score four
or five on the competency. Panel members requested previously eliminated
competencies be added a second time to Round III. These competencies have a red +
sign next to them indicating the competency was added back in Round III.
In Round I, 25 disciplines were introduced in the study in Round I and 17 of these
were approved (Figure 3). A total of 108 competencies were approved in Round III.
Topics and competencies were placed into the following three categories: 1) Horticulture
Technical Competencies, 2) Life Science Competencies and 3) Professional
Competencies. Horticulture Competencies had 41 competencies approved, the highest
number of all the categories. Life Science and Professional Competencies also
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maintained a high level of acceptance with 34 and 33 competencies approved
respectively.

Horticulture Technical Competency Results
The following description covers Horticulture Technical competencies
determined by the survey to be important and these competencies are represented in
Figures 2-6. Figure 4 presents Plant identification topical approval rate of 100%. In
Round I, eight panelists made comments that the researcher consolidated into four new
competencies. Round III consisted of two competencies from Round 2 that were split into
two separate competencies each at the request of a panel member. The higher
competency rating of 82% and 94% compared to 80% in Round II indicates the panel
members agreed with the competency change. Overall, the three competencies that were
eliminated focused on taxonomy and the knowledge of dichotomous keys.
Field and Greenhouse Management discipline (Figure 5) had a 95 % approval
rating by the panel. All of these competencies were approved as important for the
horticulture major. Three field competencies and one greenhouse competency were
added in Round 2 from several panel members’ comments. In Round III, two panel
members requested the addition of these competencies.
Landscape management discipline (Figure 6) was approved by 100% of the panel
with only one competency eliminated with a 73% approval rating. Three competencies
were added in Round II from the comments of five panel members. In Round III, two
competencies were added from a single panel member’s comments.
Figure 7 indicates a high approval rating for Agriculture Chemicals (100%) and
all of the Agriculture Chemical competencies ranging from 85% to 100%. Four new
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competencies were added in Round II from three panel members’ comments. One new
competency was added in Round III from a single panel member’s comments.
Figure 8 reveals a high approval for Technology (95%) with five competencies
being approved in the first round while two were removed with a 67% and a 73%
ranking. One additional competency was added in Round III from a panel member’s
comments and was approved with a 94% importance ranking.

Life Science Technical Competency Results
Biological Science was the first topic introduced in the Life Sciences topic area
(Figure 9). Biological Science’s importance rating as a topic was 90%, considered to be
very important, but lower than any of the horticulture topics. In all three Rounds, only
one competency was approved. This competency was “demonstrate fundamental
knowledge of biological science,” a very broad competency that changes with
interpretation. The competency that described understanding “cellular structure and
function” had an approval of 73%. Sixteen panel members considered cellular structure
to be an important knowledge competency, however, four of the panel members
considered it neutral and two others unimportant to the horticulture curriculum. Three
other members eliminated competencies dealing with using a microscope, plant ecology,
and plant taxonomy.
Physical science discipline had a low approval rating of 60%, indicating the topic
is not considered important in a horticulture undergraduate curriculum (Figure 10).
However, competencies were rated high at 77% to 91%. A possible reason for this could
be the competencies were rated in Round I, and the topics were ranked in Round II at the
end of the survey.
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Plant Physiology discipline was ranked at 90% importance for the horticulture
curriculum (Figure 11). In Round I, six of seven competencies were approved with a
rating of 91-100%. Round II had three competencies added with 90-100% importance
ranking. Three more competencies were added in the third round from a single panel
member’s comments. Round III had one competency eliminatedregarding “selecting
plants for interior and landscape plantings”. This competency is similar to the
competency under the Landscape Management topic that expects students to “Recognize
appropriate placing for specific plants.” Reasons for this competency being cut may have
been repetition of a similar competency and incorrect placement under a topic.
Plant Genetics/Biotechnology discipline received a low importance rating of 65%,
however, three competencies had 82-90% approval (Figure 12). The approved
competencies dealt with broad knowledge of genetics, relationships with plant
improvement and understanding modern genetic engineering.
Plant Breeding discipline was given a low rating of 65% but had a similar trend as
Plant genetics in that two competencies were approved with a rating of 82-91% (Figure
13). The one competency that was eliminated in Round 1 was requested to appear again
in Round 3 by a panel member.
Abiotic, Biotic Factors were considered very important as a Life Science topic
with 100% approval (Figure 14). Three competencies were approved in Round I, with a
ranking of 86-100%. No new competencies were added after Round I.
The topic of Principles of Soils had a high rating of 100% approval as well
(Figure 15). The four competencies in Round I had importance rankings of 82-100%.
From two panel members’ comments, two new competencies were added in Round II
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with 90% approval. All competencies passed the 75% importance rating in the Principles
of Soils topic.
Figure 16 shows Environmental Awareness discipline made the cut off point at
only 75% importance ranking. Two competencies were approved in Round I with
ranking of 91-96%. The competency cut with a 68% importance ranting in Round I dealt
with how humans are affected by environmental change. Round II had three new
competencies added from one panel member’s comments. Two of the three were
approved with a rating of 75-90%. Round III had one competency added from one panel
member with an approval of 77%.

Professional Competency Results
Writing/ Verbal Skills had a very high importance rating of 100% under
Professional competencies (Figure 17). All three competencies introduced in Round I
and Round 2 were ranked high from 95-100 %. No competencies were eliminated.
Research Skills scored very low in importance rating at 50% (Figure 18).
However, one competency in Round I and three competencies in Round III were
approved. Competencies introduced in Round III were similar to Round 1 with more
detailed.
Problem Solving Skills had a high importance ranking of 95% (Figure 19). Only
two competencies appeared in Round I for this topic, with rankings of 91 and 100%.
Decision-making skills had a very high importance of 100% for the horticulture
curriculum by all panel members (Figure 20). In Round I, five out of six competencies
were approved with a rating of 82-91%. The cut competency expected the student to
“identify political implications of the decision to be made.” Panel members may have
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seen this competency as competency belonging in the general education curriculum
rather than horticulture. Another Decision-making competency was introduced in Round
II and ranked with 90% importance
The Leadership/collaborative Skills topic had a high approval of 90% (Figure 20).
Of the eight competencies introduced in all rounds, five had an approval of 77-91%. The
three competencies eliminated all dealt with group skills, motivation, conducting a
meeting and helping a group make a decision. Manager skills would incorporate these
group skills, which might be more important for an advanced degree, or training
considered to me given while working in the industry.
Professionalism had a high rating of 100% importance from the panel (Figure 22).
Round I had five competencies approved with a rating of 86-100%. Round II had two
competencies introduced from a single panel member. Both competencies were
eliminated with a 45-60% rating. In Round III, the competency that dealt with obtaining
an internship was approved with a rating of 94%.
Ethical/Professional Judgement was given a high rating of 90% (Figure 23). Five
competencies were introduced in Round I, with three having an importance rating from
77-91%. Two competencies that were cut dealt with moral issues.
Figure 24 describes Life learning skills, a topic with a low acceptance at the 85%
importance level. Two competencies in Round I were approved with 77-91% importance
rating and one competency in Round III. The competency in Round III dealt with finding
information on the Internet.
Global Perspective received a low ranking of 55% importance ranking (Figure
25). Four of the competencies that were eliminated in Round I were asked to be voted on
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again by two panel members. None of the competencies were approved, although one
competency came close with rankings of 71% in Round I and 73% in Round III. This
competency dealt with a global perspective on environmental issues. All the
competencies voted on a second time were very close rankings from Round I to Round
III, with the largest difference being eight percentage points.
Historical perspective also received a low score of 37% importance in the
horticulture curriculum (Figure 26). Only one competency was under this topic and it
was eliminated the first round with a score of 45%. Two panel members requested this to
be reconsidered., The historical competency received a higher rating of 57% in Round
III, but did not have a high enough percentage to prevent being eliminated a second time.
Literature and Art was given a low ranking score of 35%, similar to Historical
Perspective (Figure 27). One competency was under this topic and it was eliminated with
41% importance rating. Two panel members requested this to be reconsidered and it
received a lower score of 35% in Round III.
Visioning received a ranking of 40% (Figure 28) and consisted of only one
competency. The competency “understand the scope of horticulture and its relation to
other disciplines” had an acceptable approval rating of 86%. The other three
competencies introduced in Round I were reconsidered in Round III upon request by two
panel members, however, they did not receive a high enough rating to be approved on the
final horticulture competency list.
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Figure 4. Ratings of Horticulture Plant Identification discipline competencies as determined by the National Delphi
study in Rounds I, II, and III.
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Figure 5. Ratings of Horticulture Field and Greenhouse Management discipline competencies as determined by the
National Delphi study in Rounds I, II, and III.
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Figure 6. Ratings of Horticulture Landscape Management discipline competencies as determined by the
National Delphi study in Rounds I, II and III.
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Figure 8. Ratings of Horticulture Technology discipline competencies as determined by the National Delphi study in
Rounds I, II, and III.
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Figure 9. Ratings of Life Science Biological Science discipline competencies as determined by the National Delphi study in
Rounds I, II and III.
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Figure 10. Ratings of Life Science Physical Science discipline competencies as determined by the National Delphi study in
Rounds I, II, and III.
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Figure11. Ratings of Life Science Plant Physiology discipline competencies as determined by the National Delphi study
in Rounds I, II, and III.
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Figure 12. Ratings of Life Science Plant Genetics/Biotechnology discipline competencies as determined by the National
Delphi study in Rounds I, II, and III.
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Figure 13. Ratings of Life Science Plant Breeding discipline competencies as determined by the National Delphi study in
Rounds I, II, and III.

* Line represents required 75% importance level
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Figure 14. Ratings of Life Science Abiotic, Biotic Factors discipline competencies as determined by the National Delphi
study in Rounds I, II, and III.

Panel members did not add any new comptencies in Round II and
Round III

* Line represents required 75% importance level

Recognize options for stress reduction with minimal
disturbance to environment and human beings

Understand potential effect of biotic/abiotic stress on
plants at various stages of development

Recognize the common biotic and abiotic stresses

Round 1

Abiotic, Biotic Factors

Texas Tech University, Ashley Basinger, May 2007

0

20

40

60

*

80

86

90

55

% of Importance

100

Figure 15. Ratings of Life Science Principles of Soils discipline competencies as determined by the National Delphi
study in Rounds I, II, and III.

Panel members did not add any new comptencies in Round III
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Figure 16. Ratings of Life Science Environmental awareness discipline competencies as determined by the National
Delphi study in Rounds I, II, and III.
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Figure 17. Ratings of Professional Writing/Verbal discipline and competencies as determined by the National Delphi study
in Rounds I, II, and III.

Panel members did not add any new comptencies in Round III

* Line represents required 75% importance level
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Figure 18. Ratings of Professional Research Skills discipline and competencies as determined by the National Delphi study
in Rounds I, II and III.

Line represents required 75% importance level
Panel members did not add any new comptencies in Round III
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Figure 19. Ratings of Professional Problem Solving Skills discipline and competencies as determined by the National
Delphi study in Rounds I, II, and III.

Line represents required 75% importance level
Panel members did not add any new comptencies in Round II and
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Figure 20. Ratings of Professional Decision Making Skills discipline and competencies as determined by the National
Delphi study in Rounds I, II, and III.

Panel members did not add any new comptencies in Round II and
Round III.
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Figure 21. Ratings of Professional Leadership/Collaborative Skills discipline and competencies as determined by the
National Delphi study in Rounds I, II, and III.
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Figure 22. Ratings of Professionalism discipline and competencies as determined by the National Delphi study in Rounds
I, II, and III.
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Figure 23. Ratings of Professional Ethical/Professional Judgment and competencies as determined by the National Delphi
study in Rounds I, II, and III.

Panel members did not add any new comptencies in Round II and Round III
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Figure 24. Ratings of Professional Life Learning Skills discipline and competencies as determined by the National Delphi
study in Rounds I, II, and III.

Panel members did not add any new comptencies in Round II

* Line represents cut off at 75% importance level
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Figure 25. Ratings of Professional Global Perspective discipline and competencies as determined by the National Delphi
study in Rounds I, II, and III.

65

Understand the geopolitical and economic influence of the United
States on global socioeconomic dynamics

Round 3

Apply fundamental concepts of economics and human interaction

Demonstrate understanding of different beliefs and practices

Understanding of cultural diversity within the nation and around the
world

Demonstrate a global perspective on natural resource issues

Demonstrate a global perspective on economic issues

Demonstrate a global perspective on environmental issues

Demonstrate a global perspective on agricultural issues

Round 1

Global Perspective

Texas Tech University, Ashley Basinger, May 2007

* Line represents cut off at 75% importance level
Panel members did not add any new comptencies in Round II

+

0

20

45

60

59

% of Importance

40

37

*

80

Figure 26. Ratings of Professional Historical Perspective discipline and competencies as determined by the National
Delphi study in Rounds I, II, and III.
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Figure 27. Ratings of Literature and Art discipline and competencies as determined by the National Delphi study in
Rounds I, II, and III.

* Line represents cut off at 75% importance level
Panel members did not add any new comptencies in Round II
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Figure 28. Ratings of Professional Writing/Verbal discipline and competencies as determined by the National Delphi study
in Rounds I, II, and III.
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Analysis of Student Survey of Competencies
Plant & Soil Science department seniors in a capstone course were compared to
see if there were differences between the Agronomy and Horticulture Major. Only
competency results that showed asymptotic significance at the p < .05 statistical results
are shown in Table 11. Mean rank gives an indication of what group had higher
rankings that the other. Rankings were on a Likert-scale of high ability = 2, adequate
ability =1 and no ability = 0. Horticulture majors rated their skills significantly higher
than Agronomy in 31 competencies. Many of these skills are specific for the horticulture
major or contained the word “horticulture” within the competency. Agronomy student
ranked themselves lower on competencies in the plant physiology category that are useful
for their major. The specific plant physiology competencies were environmental factors
affecting plant growth, understanding photosynthesis and plant hormone influence. Other
professional skills Agronomy students ranked themselves lower dealt with writing in
their major, problem solving, working in a team as a leader/participant, identifying
current trends through literature and media, and gaining new knowledge of everyday
experiences.
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Table 10. Results of a Kruskal-Wallis test comparing responses from groupings of
horticulture and agronomy undergraduate students with respects to student’s perception
of skills with the Horticulture Competency Skill Set. N= 20.
Competency

f

Mean
Rank

Horticulture
Agronomy
Horticulture
Agronomy
Horticulture
Agronomy

12
8
12
8
12
8

13.25
6.38
13.00
6.75
12.50
7.50

Horticulture
Agronomy
Horticulture
Agronomy

12
8
12
8

13.29
6.31
12.67
7.25

Horticulture
Agronomy

12
8

12.83
7.00

Horticulture
Agronomy
Horticulture
Agronomy
Horticulture
Agronomy

12
8
12
8
12
8

13.00
6.75
12.54
7.44
12.88
6.94

Horticulture
Agronomy
Horticulture
Agronomy
Horticulture
Agronomy

12
8
12
8
12
8

Horticulture
Agronomy

12
8

Major

Plant Identification
1. Identify plants commonly used in the
discipline by scientific and common name
2. Find and examine sources of information
to identify plants
3. Identify adaptability of common plants to
environmental conditions
Field and Greenhouse Management
1. Define and select planting methods for
different horticulture crops
2. Perform techniques in both sexual and
asexual propagation of plants
3. Know how to apply appropriate plant
management involving pruning, training,
PGR’s and environment
Landscape Management
1. Understand both hardscape and greenscape
problems
2. Design an appropriate mowing schedule
for a landscape
3. Understand landscape bidding
Technology
1. Understand new technologies within the
horticulture discipline
2. Operate typical horticulture equipment
3. Operate common presentation software

Biological Science
1. Relate cropping systems of horticulture
crops to native relatives
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ChiSquare

Asymp.
Sig.

7.983

.005

9.375

.002

4.825

.028

7.594

.006

4.843

.028

6.465

.011

6.185

.013

4.632

.031

5.954

.015

13.04
6.69
12.83
7.00
12.42
7.63

6.876

.009

5.542

.019

4.498

.034

12.83
7.00

5.278

.022
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Table 10. Continued
f

Mean
Rank

ChiSquare

Asymp.
Sig.

12
8
12
8
12
8
12
8
12
8

12.33
7.75
12.17
7.75
12.42
7.63
13.46
6.06
13.75
5.63

4.211

.040

4.222

.040

4.498

.034

4. Understand herbaceous and woody plant
anatomy
5. Select plants for interior and landscape
plantings

Horticulture
Agronomy
Horticulture
Agronomy
Horticulture
Agronomy
Horticulture
Agronomy
Horticulture
Agronomy

9.029

.003

10.179

.001

Principles of Soils
1. Recognize the soil-water relationship
involved with growing horticulture crops

Horticulture
Agronomy

12
8

13.25
6.38

9.123

.003

Writing/Verbal Skills
1. Write concisely on subject matter within
professional curriculum

Horticulture
Agronomy

12
8

11.79
8.56

5.406

.020

Leadership Skills
1. Work effectively in a team situation either
as a leader or a participant

Horticulture
Agronomy

12
8

12.67
7.25

6.371

.012

Professionalism
1. Understand career opportunities in the
horticulture discipline
2. Be acquainted with major horticulture
industries
3. Identify current trends and topics through
current literature and media

Horticulture
Agronomy
Horticulture
Agronomy
Horticulture
Agronomy

12
8
12
8
12
8

13.79
5.56
13.38
6.19
13.38
6.19

10.557

.001

8.237

.004

8.527

.003

Lifelong Learning Skills
1. Stay updated on latest developments in
horticulture
2. Gain new knowledge from everyday
experiences

Horticulture
Agronomy
Horticulture
Agronomy

12
8
12
8

12.83
7.00
12.00
8.25

5.747

.017

5.029

.025

Visioning
1. Understand the scope of horticulture and
its relation to other disciplines
2. Provide innovative paths for related
business to follow

Horticulture
Agronomy
Horticulture
Agronomy

12
8
12
8

14.08
5.13
12.50
7.50

13.247

.001

5.278

.022

Competency

Major

Plant Physiology
1. Understand environmental factors
influencing plant growth
2. Understand Photosynthesis
3. Understand plant hormone influence
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CHAPTER V
CONCLUSIONS AND IMPLICATIONS

This research study had two objectives which were to describe a set standard of
competencies for a bachelor’s degree in general horticulture and to use the described
competencies to assess student learning. Limitations of this research study will be
summarized and then conclusions from the data analysis will be discussed.

Summary of Research Limitations and Delimitations
This study was delimited to horticulture educators within four-year institutions of
higher education in the United States. Sample size was also delimited to horticulture
educators considered as the expert in curriculum/assessment within their department.
This research design resulted in the following limitations. Opinions of the experts
represented a population of the United States horticulture educators and cannot be
generalized as opinions of over the total population of horticulture educators. The list of
horticulture competencies is from previous program assessments and expert educators
and may not be up to date with industry changes. A further limitation was a sample of
four-year programs, which does not represent community colleges and two-year
institutions offering horticulture courses within the United States.

Research Conclusions and Discussion
In view of these limitations, conclusions can be taken from this study.
The conclusions and discussion of implications to the research questions are as follows:
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1. What characteristics are found in horticulture educators considers as experts in
curriculum and assessment?
A typical horticulture educator with expertise in curriculum and assessment is an
individual who: 1) has a Ph.D. in horticulture, 2) holds a position of assistant professor
or full professor, 3) is around 51-60 years in age, and 4) has been teaching for 21 or more
years. The average expert’s institutional size was 15,000-25,000 students. Departmental
size was less than 50 to 200 students with six or more years experience with assessment.
These profile demographics reveals the reaching of the targeted sampling. The sample
was homogenous in respect to Ph.D. in a plant science related field.

2. Is there any difference in the participants or horticulture program that would indicate a
difference in opinion?
Kruskal-Wallis analysis showed not difference in the rankings of a panel member
with respect to their baccalaureate degree, age, position or departmental size.
Differences in panel members’ background or program have not have not had an effect
on opinion. This uniformity of opinion is shown in the high percentage rate of approval
for the Horticulture disciplines and competencies from the Delphi Study. All five
disciplines received a rating of 95-100% and only seven of the 46 competencies were
elimanted.

3.

What disciplines and competencies are considered important in being included in

horticulture undergraduate curriculum, as identified by horticulture curriculum experts?
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The following horticulture disciplines that should be included in the horticulture
curriculum are: 1) Plant Identification, 2) Field and Greenhouse Management, 3)
Landscape Management, 4) Agricultural Chemicals, and 5) Technology. A high rating
of importance was given for all five disciplines (95-100%). Given that the horticulture
experts were not allowed to discuss the survey with anyone until after Round 3, the panel
members have a uniform understanding of what horticulture major should contain. The
panel member’s uniform understanding of necessary competencies reveals an equality of
standards for the horticulture departments’ curriculum, even though there has not been a
formal national competency curriculum in place. The following disciplines approved as
life science competencies are: 1) Biological Science, 2) Plant Physiology, 3) Abiotic,
Biotic Factors, 4) Principles of Soils, and 5) Environmental Awareness. Physical
Science, Plant Genetics/Biotechnology and Plant Breeding had a lower than 75%
importance rating and were eliminated from the horticulture curriculum. Low importance
of the physical science discipline may possibly be due to the decrease in total required
hours for a horticulture undergraduate degree. Plant Genetics/Biotechnology and Plant
Breeding may also have been cut due to becoming a separate major in many institutions.
. Professional Disciplines approved are the following: 1) Writing/Verbal, 2) Problem
Solving, 3) Decision Making, 4) Leadership/Collaborative, 5) Professionalism, 6)
Ethical/Professional Judgment, and 7) Lifelong Learning. Professional Disciplines
eliminated were Global Perspective, Historical Perspective, Literature and Art and
Visioning. These disciplines frequently fall under the General Education curriculum of
an institution so may not be integrated in a major’s field. Global Perspective
competencies may be found in a multi-cultural class, explaining why these may have
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been eliminated from the curriculum. Even though Visioning as a discipline was
eliminated from the curriculum, the competency “understand the scope of horticulture
and its relation to other disciplines” had a high approval of 86%. This competency could
be important for a student tailoring their education to a specific job they desire. In
addition, students completing a minor in another field or obtaining a specialization may
be required to complete these areas of study. Eighteen of the twenty-two panel members
were student advisors, which may account for the importance level found on that one
competency.
After the Delphi-study commenced, a committee member suggested that the 75%
importance level might skew the results given the decrease in sample size from Round 1
(N = 22), Round II (N=19), and then an additional decrease in Round III (N=17). In the
rankings a median of 4 was considered to be the minimal approval level for
competencies. All competencies with 75% approval or greater had a 4 or 5 median. A
total of 33 competencies eliminated in the study with lower than 75% approval had a
median of 4. However, in Round I the competencies’ approval rating ranged from 5573%. This shows a broad range in acceptance using the 4 median. The competency with
55% showing a scatter plot of two bell shaped curves representing the ranking; thus, the
median was not used for completing the Horticulture Competency List. Future Delphistudy might consider using a combination of statistical information such as frequencies
and median to determine a standard for elimination procedures.
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4. What are the current forms of assessment at the participating educational programs?
Table 8 in Chapter IV describes the panel members’ horticultural departmental
usage of different forms of educational assessment. Many indirect methods are being
utilized, such as surveys and evaluations. However, most methods are not repeated at
any of the universities. Student evaluations have been a major source of assessment of
teaching, although many of these evaluations do have questions pertaining to student
learning. Direct measurements being used by panel members’ departments are pre/post
tests, exit exams, past rates on professional exams, selected course assignments, and use
of a capstone course. Assessments repeated in more than one university were graduate
exit interviews (n=3), employer surveys, (n=2), and student evaluations, (n=2).
Increasingly, accreditation organizations and thus Universities will require departments to
have multiple methods of assessment that include indirect and direct methods. There was
no indication by panel members that learning outcomes were used to assess students.
Banta (2002) found institutions approach to assessment often involved collection of easy
obtainable measures such as student progress, academic plans and satisfaction. Only
53% of the institutions examined the cognitive assessment of competence within the
major. Many horticulture departments are at the beginnings of developing assessment
measures. Good assessment requires attention to the student learning outcomes (Hernon,
2004). Once outcomes are developed, The Horticulture Competency Curriculum List
derived from this study may be used as a tool to develop instruments for evaluation and
assessment at the program, course and student learning level.

76

Texas Tech University, Ashley Basinger, May 2007

Future Implications for Curriculum Development and Assessment
The main objective for this study was to describe a set of competencies necessary
for the Horticulture undergraduate major. An extensive Horticulture Competency
Curriculum list has been developed that now can be used with confidence with expert
opinion backing the results. Horticulture departments will be able to use this and quickly
develop a competency curriculum that meets their individual needs. Assessment has not
become a positively accepted part of scholarly teaching and instruction, and eliminating
research on learning outcomes could enhance horticulture faculties’ experience with
starting up program assessment (Allen, 2004).
Once learning outcomes are developed, the second step in assessment is to
develop or select assessment measures (Huba and Freed, 2000). Departments can start
curriculum evaluation by using the Horticulture Competency Curriculum list as a survey
for faculty and students.
Prior to this study, Iowa State Horticulture Department used their competency list
as a faculty survey and had each faculty member evaluate what competencies were being
taught in their courses (Iowa States Horticulture website). A similar student selfevaluation survey should also be developed. This self-evaluation survey could be used as
a pre-test for incoming freshman/transfer students and as a post-test for graduating
seniors.
Once a faculty survey is given, a curriculum matrix may then be developed that
aligns major program learning outcomes with course offered (Allen, 2004, p 43). An
adapted example of Allen (2004) is shown in Figure 30.
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Horticulture Curriculum Matrix
Course

1311

Program Objective

Program Learning

Program Learning

1

Outcome 2

Outcome 3

I

P

2313
3403

I
D

P

I

I = Introduced, P= Practiced, D = Demonstrated
Figure 29. Horticulture Matrix shows alignment of three courses with three program
level learning outcomes. (Allen, 2004, p43)
By having a visual of what is occurring within the curriculum, the curriculum
improvement committee may make recommendations on changes based on this matrix.
For example, for Learning Outcome 2, students are never given a basic working
knowledge of the outcome or required to actually demonstrate their knowledge/ skill to
give proof that they have indeed learned important outcome. If changes were made to the
course to actually demonstrate the student’s skill, some form of assessment
documentation would be essential to give insight on program quality.
Finally, the importance of this research work in horticulture competencies is a
foundation for future communication in Horticulture curriculum and assessment. At the
2005 ASHS national conference, over 100 horticulture professors and educators attended
a workshop on learning outcomes. Many professors desired collaboration on this
78

Texas Tech University, Ashley Basinger, May 2007

increasingly demanded issue of assessment. Future research should involve collaboration
with horticulture departments on assessment measures and deriving instruments for use in
testing student skills. A future survey will be sent out by the researcher to panel
members involved in the Delphi-study on usage of the Horticulture Curriculum
Competency List for use with program assessment.
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March 8, 2006
Dear Horticulture Department Chairman/ Curriculum Director:
This letter is in regards to recruiting horticulture educators for a National Delphi-study on
Horticulture Competencies in the U.S. horticulture undergraduate degree. This is an
invitation to a web-based Delphi-survey (three rounds) for horticulture educators who
may be identified as experts within the field of curriculum development and assessment.
Please forward this email to your qualified professor/personnel who are involved in
curriculum development/departmental assessment, or may be identified as your expert in
horticulture education.
Dear Horticulture Professor/ Curriculum Expert:
I am writing to ask for your time in completing a web-based survey titled “National
Horticulture Competencies Delphi Survey”. This is a survey that is part of a research
project on developing a list of competencies for the U.S. Horticulture undergraduate
major.
The purpose of horticulture competencies is to measure student learning and use in the
future for assessment of horticulture programs and their curriculum. A competency is a
skill, knowledge, or value necessary for a student to fulfill a desired course/program.
These competencies are often established by experts in a specific area. As an expert
within the field of horticulture education, you will be asked a series of questions on your
opinion of what students should know when they complete their degree at a four year
institution. This would encompass skills they would gain from the general education
curriculum as well as the horticulture curriculum. Most questions are set on a likertscale and will be quick to answer.
This survey will be in three rounds, with each round requiring around a 20 minute
commitment. If you would like to take the survey, once you begin you will have 1 week
for each round, with 1 week break in between each round. The survey will begin March
27 and the third round end around May 6. Please forward me your email address if
you are interested in becoming a part of this survey. As part of this study, you will
be given the final results from the Delphi-study. I will then send you a link to access
the Delphi- survey. Your email will not be linked with the survey you take, but will
be asked for at the end of the survey to keep track of who has taken the survey.
I appreciate your time on this project
Sincerely,
Ashley Basinger
Graduate Student
Texas Tech University
Plant & Soil Science Department
Ashley.r.basinger@ttu.edu
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Thank you for your interest and help! Here are the instructions for
the survey. Please email me if you have any questions.
The following Horticulture Curriculum Survey is a three-round Delphi
survey. After the first round, the competencies will change depending
on how they are rated. The second and third round will incorporate
changes made by the participants. Due to the nature of the survey
building off of your previous answers, each round is time-sensitive,
and you will be given two weeks to complete each round. If for some
reason you are not able to complete a certain round, I would prefer if
you not complete any future rounds.
This survey will be anonymous and will be included in my research
results. If you are a participant I ask that you would keep the
contents of this Delphi-survey confidential until the three-round
survey is complete. The deadline for the first round to be completed
is April 10th, 2006. I will send an email reminder 3 days before the
deadline.
Here is the following link that will give you direct access to the
survey.
http://tyr.tltc.ttu.edu/surveys/TakeSurvey.asp?SurveyID=4K0563MM393LG
After you finish, the survey will take you to another link that will
then ask for your email address.
I appreciate your participation!
Sincerely,
Ashley Basinger
Plant & Soil Science Department
Texas Tech University
806.742.5103
Ashley.r.basinger@ttu.edu
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March 28, 2006
This is a friendly reminder about the Horticulture Delphi Survey that was sent to you a couple of weeks
ago. The first survey must be taken by April 10 for the participants to be included in the study. Please
disregard if you have already forwarded the survey or taken the survey.
Dear Horticulture Department Chairman/ Curriculum Director:
This letter is in regards to recruiting horticulture educators for a National Delphi-study on Horticulture
Competencies in the U.S. horticulture undergraduate degree. This is an invitation to a web-based Delphisurvey (three rounds) for horticulture educators who may be identified as experts within the field of
curriculum development and assessment. Please forward this email to your qualified professor/personnel
who are involved in curriculum development/departmental assessment, or may be identified as your expert
in horticulture education.
Dear Horticulture Professor/ Curriculum Expert:
I am writing to ask for your time in completing a web-based survey titled “National Horticulture
Competencies Delphi Survey”. This is a survey that is part of a research project on developing a list of
competencies for the U.S. Horticulture undergraduate major.
The purpose of horticulture competencies is to measure student learning and use in the future for
assessment of horticulture programs and their curriculum. A competency is a skill, knowledge, or value
necessary for a student to fulfill a desired course/program. These competencies are often established by
experts in a specific area. As an expert within the field of horticulture education, you will be asked a series
of questions on your opinion of what students should know when they complete their degree at a four year
institution. This would encompass skills they would gain from the general education curriculum as
well as the horticulture curriculum. Most questions are set on a likert-scale and will be quick to answer.

This survey will be in three rounds, with each round requiring around a 20 minute commitment. If you
would like to take the survey, once you begin you will have 1 week for each round, with 1 week break in
between each round. The survey will begin March 27 and the third round end around May 6. Please
forward me your email address if you are interested in becoming a part of this survey. As part of
this study, you will be given the final results from the Delphi-study. I will then send you a link to
access the Delphi- survey. Your email will not be linked with the survey you take, but will be asked
for at the end of the survey to keep track of who has taken the survey.
I appreciate your time on this project
Sincerely,
Ashley Basinger
Graduate Student
Texas Tech University
Plant & Soil Science Department
Ashley.r.basinger@ttu.edu
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Department of Horticulture
Outcomes Assessment and Curricular Revision
Updated December 2002
•

INTENDED LEARNING OUTCOMES OF THE PROGRAM:

GOALS:
The general goal of the proposed horticulture curriculum is to provide students a unique education that is
a liberal, science-based, effective in personal developing skills, and that will prepare them for
management-level positions in nurseries, seed companies, landscaping firms, greenhouses, garden
centers, orchards, food processing companies, vegetable farms, or positions where a problem-solving
approach is needed. This horticulture curriculum will provide graduates with the education and training
necessary for them to become effective professionals and leaders in horticulture, their community, their
country and the world. Students will accrue knowledge, grow in wisdom, and develop their skills relative
to:
1. TECHNICAL KNOWLEDGE. The curriculum will provide graduates with the theoretical and
practical scientific knowledge needed for continued efficient and sustainable production of
horticulture crops, i.e. fruits, vegetables, spices, turf, and ornamentals as well as the information and
subject-matter mastery required for the exercise of wise judgement in dealing with complex issues in
resource management. Business education is essential to effectiveness of the otherwise competent
professional horticulturist, and it must be instilled in the student that education is a life-long pursuit.
Student Expectations:
•

Understand the scope of horticulture and its relationships to other disciplines (e.g., biological,
physical, and social sciences) and professions.

•

Develop a basic understanding of plant, soil, water, and environmental principles in both
controlled environments and field conditions.

•

Understand basic technical principles and methods related to production of horticultural crops:
plant nutrition, soils and artificial substrates, propagation, breeding, establishment and
maintenance of permanent planting, preparation and planting practices of annual and perennial
crops, cropping systems and cultivation practices, efficient and environmental sound fertilization,
pest control strategies, harvesting and marketing strategies and assessment of quality standards
for horticultural crops.

•

Understand basic strategies for efficient and abundant production, harvest, and storage of highquality food, flowers, turf and herbaceous/woody ornamental crops.

•

Be able to recognize common biotic and abiotic stresses, their potential effects on plants at
various stages of plant development, and options for reduction of stresses with minimal
disturbance to the environment, and human beings.

•

Understand formulation and management of soil-based and artificial (soilless) substrates used in
horticultural production. Understand how pest control affects environment and human concerns.

•

Be able to identify plants commonly used in the subdiscipline of the graduate.
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2. PROFESSIONAL SKILLS. Students will develop the personnel management and technical skills
needed to function in the forefront of an increasingly complex and global society. Oral and written
communication, computer and leadership skills, and the critical, integrative thinking capacity that
develops competent problem-solving and decision-making is emphasized. Skills development will be
integrated into horticulture courses.
Student Expectations:
Communications
• Be able to present an effective oral report.
•

Be able to orally answer questions extemporaneously in an organized and understandable
way.

•

Be able to write a concise, grammatically correct report.

•

Be able to debate issues in a professional manner.

Leadership
• Possess the management skills necessary to motivate and organize a group of peers and
subordinates in defining and solving a problem.
•

Be able to work effectively in a team situation either as leader or participant.

•

Possess high standards of achievement.

Computer
• Be able to productively use word processing, spreadsheet and presentation software.
•

Be able to use the computer effectively to organize and interpret information.

•

Be competent in electronic communications, including assessing and use of databases, the
Internet, electronic bulletin boards, etc.

Problem solving
• Given a situation, be able to define the problem, identify the resources needed to solve it and
propose alternative solutions based on the resources and/or needs of the client and the
extended global community.
•

Be able to analyze and interpret simple research data, understand the mean and probability.

•

Be aware of need for continuing education through short courses, seminars, conferences.

General Professional
• Have a holistic perspective of the ecosystem, both rural and urban, and the interface between
them.
•

Understand basic business concepts: how to interpret a financial statement, calculate a profit
or loss and return on investment, to construct a budget.

•

Be able to use libraries, electronic repositories of information, and other information sources
in support of further personal and professional
growth.
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•

Be able to perform mathematical calculations appropriate to the profession, and interpret
graphical and tabular information.

•

Understand and use terminology appropriate to the field of expertise.

•

Be able to interpret laws and regulations as they relate to agricultural production and
products.

•

Be able to prepare a resume and prepare for job and internship interviews.

3. PERSPECTIVE. The graduate should have a holistic perspective of horticulture. Students must be
able to visualize integrated systems that operate within a political environment and on a global scale.
Students must be able to visualize what makes the whole system work, and understand the
responsibilities of the horticulturist within the system with respect to production and utilization of
horticultural corps, in both rural and urban settings.
Student Expectations:
• Possess an awareness of the rural and urban influence of horticulture, in the U.S. and around the
world.
•

Know the basic elements of the metric system of weights and measures.

•

Possess a general familiarity with horticultural practices used in other regions of the world and
how, for political, cultural and economic reasons, they differ from those of the Midwestern U.S.

4. ETHICS/VALUES. The curriculum should lead students in development of an appreciation of
ethical resource management responsibilities in regional, national and world social and economic
contexts. It must instill an awareness for sustainable management of energy, soil, water, wildlife and
other natural resources. Horticulture courses should provide opportunities for ethical debate and
value judgment that expand one's tolerance and appreciation for the complexities of societal issues.
The horticulture curriculum will foster development of a personal, professional code of ethics.
Student Expectations
• Be able to recognize and deal appropriately with moral, ethical, and legal conflicts: Recognize a
conflict-of-interest situation involving oneself and one's client or employer; differentiate between
the public good and personal goal.
•

Appreciate the responsibility of the individual in sustainable management of energy, soil, water,
and plants.

5. DIVERSITY. For society to function effectively and justly for each person, graduates must
appreciate the richness that our diverse backgrounds and philosophies bring to the whole. Tolerance
of the opinions and practices of others is the hallmark of an educated person.
Student Expectations
• Appreciate that our cultural diversity, as expressed through the humanities and arts, adds richness
to our lives.
•

Have tolerance of different beliefs and practices.
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•

Apply fundamental concepts of economics and the social sciences to human interaction and
organization.

Student outcomes established for the new horticulture curriculum are essential to the mission of the
Horticulture Department and the College of Agriculture to provide modern, high quality undergraduate
academic programs that develop global leaders, advance horticulture, and promote urban development.
Student outcomes reflect the general educational goals of the university which help students develop an
appreciation of science and technology, an understanding of humane and ethical values, and a global
appreciation of human, cultural, and biological diversity in our society. Our student outcomes also reflect
more specific discipline expectations related to the scientific and technical background, and problem
solving, management, business, and computer skills we believe are essential components of a welleducated horticulturist.
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INTENDED STUDENT OUTCOMES FOR THE GENERAL EDUCATION
COMPONENTS OF CURRICULA WITHIN
THE COLLEGE OF AGRICULTURE
The intended student outcomes described below are consistent with the goals for undergraduate
educational programs of Iowa State University which are characterized by: "Enhanced liberal educational
components that ensure all undergraduate students, regardless of disciplinary major, literacy in science
and technology; environmental awareness; communication and analytical skills; humane and ethical
values; knowledge of the intellectual, historic, and artistic foundations of our culture; and international
and multi-cultural awareness and sensitivity." (The Strategic Plan for Iowa State University, 1990).
Expectations of College of Agriculture Graduates:
Communications
Be able to speak and write clearly and persuasively.
Demonstrate the skills necessary to prepare effective visual presentation.
Be able to receive information effectively through reading, listening and observation.
Problem-Solving/Critical Thinking
Be able to work effectively with others on complex, issue-laden problems requiring holistic problemsolving approaches.
Demonstrate an ability to:
-distinguish verifiable facts from value claims
-determine the accuracy of statements
-identify assumptions and detect bias
-distinguish relevant from irrelevant information
-prioritize needs
Be able to summarize, analyze, and interpret simple research data.
Ethics
Develop an ethical perspective and sense of moral responsibility and values.
Be able to discuss contemporary ethical and moral issues in professional and private life.
Be able to critically evaluate their own arguments and those of others.
Environmental Awareness
Understand the physical and biological properties of the environment and how these properties are
interlinked within ecological systems.
Understand how human activities, such as modern agricultural practices, impact on the environment and
how societies are affected by environmental change.
International/Multi-Cultural Awareness
Have an awareness and understanding of cultural diversity within our own nation and around the world.
Develop a global perspective on agricultural, environmental, economic, and natural resource issues.
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Modify Survey
This survey has at least one response. Only limited changes are allowed on a survey with responses. To fully
edit this survey, you must first delete all of the responses, which can be done by clicking here.

National Hort. Competencies Delphi Surv - Basinger
Competencies for the B.S. Horticulture Major
The following pages contain a comprehensive list of technical skills on a likert agreement scale from Strongly Agree to
Strongly Disagree. Rate each skill according to your agreement with the importance of a student obtaining that skill within
a general horticulture undergraduate curriculum. You will be able to select on one level of agreement for each skill.

1.

I. Technical Knowledge Competencies: A: Plant Identification
Students will be able to:

Very
Important

Important

Neutral

Unimportant

Very
Unimportant

Identify plants
commonly used in the
discipline by scientific
and common name
Use fundamental
knowledge of taxonomy
Use Dictomous Keys
Understand basic plant
morphology

2.

Please add any additional competencies or changes you feel necessary to the previous competencies
dealing with plant identification.
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I. Technical Knowledge Competencies: B. Field Greenhouse Management
Students will be able to:

Very
Important

Important

Neutral

Unimportant

Very
Unimportant

Define and select
planting methods for
different horticulture
crops
Construct and manage
different irrigation,
fertilization, and pest
management systems
Understand
formulations and
manage soil-based,
artifical substrates used
in horticulture
Identify strategies for
efficient and abundant
production, harvest,
and storage of high
quality crops (food,
flowers, turf)
Perform techniques in
both sexual and
asexual propagation of
plants

4.

Please add any additional competencies or changes you feel necessary to the previous competencies
dealing with field/greenhouse management.

Competencies for the B.S. Horticulture Major

5.

I. Technical Knowledge Competencies: C. Landscape Management
Students should be able to:
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Very
Important

Important

Very
Neutral
Unimportant
Texas
Tech University,
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May 2007
Unimportant

Understand both
hardscape and
greenscape problems
Identify source of the
problem
Apply different pruning
techniques
Design an appropriate
irrigation schedule for a
landscape
Design an appropriate
fertility schedule for a
landscape
Design an appropriate
mowing schedule for a
landscape

6.

Please add any additional competencies or changes you feel necessary to the previous competencies
dealing with landscape management.

Competencies for the B.S. Horticulture Major

7.

I. Technical Knowledge Competencies: D. Agriculture Chemicals
Students should be able to:

Very
Important

Important

Neutral

Unimportant

Very
Unimportant

Understand effects of
pest control on
environment.
Design and Calculate
appropriate application
of agriculural
compounds.
Identify and apply
appropriate saftey
procedure regarding
agricultural compounds.

8.

Please add any additional competencies or changes you feel necessary to the previous competencies
dealing with Agriculture chemicals.
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I. Technical Knowledge Competencies: E. Technology
Students should be able to:

Very
Important

Important

Neutral

Unimportant

Very
Unimportant

Understand new
technologies within the
horticulture discippline
Operate typical
horticulture equipment
Operate common word
processing software
Operate common
spreadsheet software
Operate common
presentation software
Operate a computer to
organize and interpret
information
Understand automation
systems within a
greenhouse enviroment

10. Please add any additional competencies or changes you feel necessary to the previous competencies
dealing with technology

Competencies for the B.S. Horticulture Major

11. I. Life Science Competencies: A: Biological Science
Students will be able to:

Very
Important

Important

Demonstrate
fundmental knowledge
of biological science
Understand cellular
structure and function
Operate a microscope
and locating structures
on a slide
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12. Please add any additional competencies or changes you feel necessary to the previous competencies
Texas Tech University, Ashley Basinger, May 2007
dealing with biological science.

Competencies for the B.S. Horticulture Major

13. I. Technical Knowledge Competencies: B. Physical Science
Students will be able to:

Very
Important

Important

Neutral

Unimportant

Very
Unimportant

Demonstrate
fundamental knowledge
of physical science
Understand basic
chemical reactions, pH
and metric
measurements
Use basic laboratory
equipment and follow
lab protocols

14. Please add any additional competencies or changes you feel necessary to the previous competencies
dealing with physical science.

Competencies for the B.S. Horticulture Major

15. I. Technical Knowledge Competencies: C: Plant Physiology
Students will be able to:

Very
Important

Important

Understand
environmental factors
influencing plant growth
Understand
Photosynthesis
Understand Respiration
Understand the
difference between C3,
C4, CAM
Understand photoperiod
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Understand plant
hormone influence

Texas Tech University, Ashley Basinger, May 2007

Recognize how plant
respond to
environmental stress

16. Please add any additional competencies or changes you feel necessary to the previous competencies
dealing with plant physiology.

Competencies for the B.S. Horticulture Major

17. I. Technical Knowledge Competencies: D. Plant Genetics/Biotechnology
Students will be able to:

Very
Important

Important

Neutral

Unimportant

Very
Unimportant

Understand the
principles of genetics
Identify how to use
genetics for plant
improvement
Recognize the potential
impact of biotechnology
on the environment
Understand the future
of genetics through
professional
development

18. Please add any additional competencies or changes you feel necessary to the previous competencies
dealing with plant genetics/biotechnology.

Competencies for the B.S. Horticulture Major
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19. I. Technical Knowledge Competencies: E: Basic Plant Breeding
Students will be able to:
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Very
Important

Important

Neutral

Unimportant

Very
Unimportant

Understand the
fundamental principles
of plant breeding
Recongnize the
potential impact plant
breeding has on
agriculture

20. Please add any additional competencies or changes you feel necessary to the previous competencies
dealing with plant breeding.

Competencies for the B.S. Horticulture Major

21. I. Technical Knowledge Competencies: F. Abiotic, Biotic Factors
Students will be able to:

Very
Important

Important

Neutral

Unimportant

Very
Unimportant

Recognize the common
biotic and abiotic
stresses
Understand potential
affect of biotic/abiotic
stress on plants at
various stages of
development
Recognize options for
stress reduction with
minimal disturbance to
environment and
human beings

22. Please add any additional competencies or changes you feel necessary to the previous competencies
dealing with abiotic/biotic factors.
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23. I. Technical Knowledge Competencies: G. Principles of Soils
Students will be able to:

Very
Important

Important

Neutral

Unimportant

Very
Unimportant

Identify the different
soil textures
Recognize the soilwater relationship
involved with growing
horticulture crops
Understand the
influences of soil pH on
plants and fertilization
methods
Understand the
movement of water
through the soil-plantair-continuum

24. Please add any additional competencies or changes you feel necessary to the previous competencies
dealing with principles of soils.

Competencies for the B.S. Horticulture Major

25. I. Technical Knowledge Competencies: H: Environmental Awareness
Students will be able to:

Very
Important

Important

Understand the impact
of human activities on
the environment
Recognize how societies
are affected by
environmental change
Understand how
physical and biological
properties are
interlinked within
ecological systems
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26. Please add any additional competencies or changes you feel necessary to the previous competencies
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dealing with environemental awareness.

Competencies for the B.S. Horticulture Major

27. III. Professional Skill Competencies: Writing/Verbal Skills
Students will be able to:

Very
Important

Important

Neutral

Unimportant

Very
Unimportant

Speak effectively on
subject matter within
professional curriculum
Write concisely on
subject matter within
professional curriculum

28. Please add any additional competencies or changes you feel necessary to the previous competencies
dealing with writing and verbal skills.

Competencies for the B.S. Horticulture Major

29. III. Professional Skills Competencies: B. Research Skills
Students will be able to:

Very
Important

Important

Summarize basic
research data
Analyze basic research
data
Interpret research data
Understand the
scientific method
Conduct and implement
a research hypthesis
and controls
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30. Please add any additional competencies or changes you feel necessary to the previous competencies
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dealing with research skills.

Competencies for the B.S. Horticulture Major

31. I. Professional Skills Competencies: C. Problem Solving Skills
Students will be able to:

Very
Important

Important

Neutral

Unimportant

Very
Unimportant

Work effectively with
others on complex
issues
Define problem and
identify resources and
alternative solutions

32. Please add any additional competencies or changes you feel necessary to the previous competencies
dealing with problem solving skills.

33. III. Professional Skills Competencies: B. Decision-Making Skills
Students will be able to:

Very
Important

Important

Make effective
decisions in a short
time period
Assess long-term
effects of decision
Make decisions on the
basis of thorough
analysis of a situation
Identify political
implications of the
decision to be made
Knows ethical
implications of the
decisions to be made
Recognizes all those
affected by the decision
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34. Please add any additional competencies or changes you feel necessary to the previous competencies
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dealing with decision-making skills.

Competencies for the B.S. Horticulture Major

35. III. Professional Skills Competencies: E. Leadership/Collaborative Skills
Students will be able to:

Very
Important

Important

Neutral

Unimportant

Very
Unimportant

Motivate and organize a
group of peers and
subordinates in defining
and solving a problem
Work effectively in a
team situation either as
a leader or a participate
Demonstrate high
standards of
achievement

36. Please add any additional competencies or changes you feel necessary to the previous competencies
dealing with leadership skills.

Competencies for the B.S. Horticulture Major

37. III. Professional Skills Competencies: F. Professionalism
Students will be able to:

Very
Important

Important

Understand career
opportunities in the
horticulture discipline
Be acquainted with
major horticulture
industries
Develop industry
connections within the
field of interest
Understand basic
business management
concepts
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Neutral

Unimportant

Very
Unimportant
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Realize need for
continuing education
through short courses,
seminars and
conferences
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38. Please add any additional competencies or changes you feel necessary to the previous competencies
dealing with professionalism.

Competencies for the B.S. Horticulture Major

39. III. Professional Skills Competencies: G. Ethical/Professional Judgement
Students will be able to:

Very
Important

Important

Neutral

Unimportant

Very
Unimportant

Understand ethical
issues involved in the
formation of
professional judgments
in horticulture
Develops an ethical
perspective and sense
of moral responsibility
and values
Discuss contemporary
ethical and moral
issues in professional
and private life
Understand the
responsibility of the
individual in sustainable
management of energy,
soil, water and plants
Remain aware of
changing legislation
with regards to ethical
and moral issues

40. Please add any additional competencies or changes you feel necessary to the previous competencies
dealing with ethical/professional judgment.
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41. III. Professional Skills Competencies: G. Lifelong Learning Skills
Students will be able to:

Very
Important

Important

Neutral

Unimportant

Very
Unimportant

Stay updated on lastest
developments in
horticulture
Gain new knowledge
from everyday
experiences

42. Please add any additional competencies or changes you feel necessary to the previous competencies
dealing with lifelong learning skills

Competencies for the B.S. Horticulture Major

43. III. Professional Skills Competencies: I. Global Perspective
Students will be able to:

Very
Important

Important

Demonstrate a global
perspective on
agricultural issues
Demonstrate a global
perspective on
environmental issues
Demonstrate a global
perspective on
economic issues
Demonstrate a global
perspective on natural
resource issues
Understanding of
cultural diversity within
the nation and around
the world
Demonstrate
understanding of
different beliefs and
practices
Apply fundamental
concepts of economics
and human interaction
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44. Please add any additional competencies or changes you feel necessary to the previous competencies
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dealing with global perspective.

Competencies for the B.S. Horticulture Major

45. III. Professional Skills Competencies: J. Historical Perspective
Students will be able to:

Very
Important

Important

Neutral

Unimportant

Very
Unimportant

Neutral

Unimportant

Very
Unimportant

Neutral

Unimportant

Very
Unimportant

Apply a historical
perspective to the role
of science and
technology in agriculture

46. III. Professional Skills Competencies: K. Literature and Art
Students will be able to:

Very
Important

Important

Appreciates and
interprets work of
literature and the arts

47. III. Professional Skills Competencies: L. Visioning
Students will be able to:

Very
Important

Important

Understand the scope
of horticulture and its
relation to other
disciplines
Conceptualize the
future of the industry
Provide innovative
paths for related
business to follow
Consider a holistic
perspective of the rural
and urban ecosystem

48. Please add any additional competencies or changes you feel necessary to the previous competencies
dealing with historical perspective, literature and art, visioning.
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49. Please select your age range.
21-30

31-40

41-50

51-60

61-70+

Age range

50. Please select the your gender.
Female

Male

Gender

51. How many years of higher education teaching experience have you obtained in horticulture?
0

1-3

4-6

7-9

10-13

14-16

16-20

Years

52. How many years have you been employed with your current institution?
0-5

6-10

11-15

16-20

Years of employment

Competencies for the B.S. Horticulture Major

53. Select the appropriate job title for your current position
Undergraduate Program Coordinator
Assistant Professor
Associate Professor
Full Professor
Associate Chair
Chair
Other, please specify

54. What are your current responsibilities that involve assessment at your institution?
Coordinate course offerings
Submit content description
Coordinate peer review
Supervise student evaluation of faculty
Counsel teaching faculty on methodology
Counsel teaching faculty on course development

111

Handle institution documentation with course offering

http://tyr.tltc.ttu.edu/surveys/ModifySurvey.asp?SurveyID=125 (15 of 17)2/24/2007 3:21:03 PM

21+

21+

Modify Survey

Student Advisor
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Teach classes
Coordinate intership/co-op expereince for students
Other, please specify

55. Please list the major area of study with each of the following degrees you have completed.
Major area of study
Bachelor's Degree
Master's Degree
Doctorol Degree
Post-Doctoral
experience

56. How many undergraduate courses in horticulture would you approximately teaching in a 2-year cycle?
# of Courses
Lower-Division
Upper-Division

Competencies for the B.S. Horticulture Major

57. Please select the current student population attending your institution.
1,0005,000

5,00010,000

10,00015,000

15,00020,000

20,00025,000

25,00035,000

35,00050,000

50,00075,000

Student population

58. What range best fits your department's current student population?
0-25

25-50

50-75

75-100

100-150

150-200

Number of students

59. What are your current horticulture degree offerings?

60. How many years has your institution been requiring outcomes assessment?
0

1-5

Number of years
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6-10
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11-15

16-20

21-25

26+
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61. If you department participates in outcomes assessment, what are your current methods of assessing
Texas Tech University, Ashley Basinger, May 2007
learning outcomes?

ClassApps.com ©2004
SelectSurveyASP Advanced 8.1.1
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Modify Survey
This survey has at least one response. Only limited changes are allowed on a survey with responses. To
fully edit this survey, you must first delete all of the responses, which can be done by clicking here.

Round II Horticulture Competencies - Basinger
Competencies for the B.S. Horticulture Major
Round II survey is organized in two parts. The first part is a list of Round I competencies showing how a percentage of
participants that voted a rating of important/very important for that competency. Any competencies under 75% will be
taken out of the list of competencies. The second part is new competencies introduced by the participants that need to
be rated. Please, rate each skill according to your agreement with the importance of a student obtaining that skill
within a general horticulture undergraduate curriculum. You will be able to select on one level of agreement for each
skill. If you have any comments/disagreement with rating of any old skills or want to add to/change a new
competency, please do so in the comment box following that section.

1st Round
I. Technical Knowledge Competencies: A. Plant Identification
Identify plants commonly used int the discipline by scientific and common name - 100%
Use fundamental knowledge of taxonomy- 91%
Use dichotomous keys- 64% cut
Understand basic plant morphology - 100%
1.

2nd Round I. Added Technical Knowledge Competencies: A: Plant Identification*
Students will be able to:

Very
Important

Important

Identify geographic
origin, ecology and
adaptability of common
plants to environmental
conditions
Describe basic family
characteristics
Find and examine
sources of information
to identify plants
Recognize visually
common cultivars used
in field of interest
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Neutral

Unimportant

Very
Unimportant

Modify Survey

2.

Please add any additional competencies or changes you feel necessary to the previous competencies
Texas Tech University, Ashley Basinger, May 2007
dealing with plant identification.

Competencies for the B.S. Horticulture Major

1st Round
I. Technical Knowledge Competencies: B. Field Greenhouse Management
Define and select planting methods for different horticulture crops - 100%
Construct and manage different irrigation, fertilization, and pest management systems- 96%
Understand formulations and manage soil-based, artifical substrates used in horticulture - 91%
Identify strategies for efficient and abundant production, harvest, and storage of high quality crops
(food, flowers, turf) - 90%
Perform techniques in both sexual and asexual propagation of plants -91%

3.

2nd Round I. Technical Knowledge Competencies: B. Field Greenhouse Management*
Students will be able to:

Very
Important

Important

Neutral

Unimportant

Very
Unimportant

Understand
construction, and
maintenance of a
greenhouse
Know how to apply
appropriate plant
management involving
pruning, training, PGR's
and environment
( Light, nutrition, water
and soil)

4.

Please add any additional competencies or changes you feel necessary to the previous competencies
dealing with field/greenhouse management.
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Competencies for the B.S. Horticulture Major Texas Tech University, Ashley Basinger, May 2007

1st Round
I. Technical Knowledge Competencies: C. Landscape Management
Understand both hardscape and greenscape problems- 100%
Identify source of the problem - 100%
Apply different pruning techniques - 76%
Design an appropriate irrigation schedule for a landscape - 86%
Design an appropriate fertility schedule for a landscape - 86%
Design an appropriate mowing schedule for a landscape - 81%

5.

2nd Round I. Technical Knowledge Competencies: C. Landscape Management*
Students should be able to:

Very
Important

Important

Neutral

Unimportant

Very
Unimportant

Determine appropriate
time management for
task
Understands landscape
bidding
Recognize appropriate
placing for specific
plants

6.

Please add any additional competencies or changes you feel necessary to the previous competencies
dealing with landscape management.

Competencies for the B.S. Horticulture Major

1st Round
I. Technical Knowledge Competencies: D. Agriculture Chemicals
Understand effects of pest control on environment-100%
Design and calculate appropriate application of agricultural compounds - 95%
Identify and apply appropriate safety procedure regarding agricultural compounds - 96%
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7.

2nd Round I. Technical Knowledge Competencies: D. Agriculture Chemicals*
Students should be able to:
Texas Tech University, Ashley Basinger, May 2007
Very
Important

Important

Neutral

Unimportant

Very
Unimportant

Recognize
governmental
regulations that impact
agricultural chemical
application and use
Design an appropriate
chemical application
schedule (time,
rotation, limitations)
Calculate and make
conversions for
applying.
Be able to obtain a
pesticide license

8.

Please add any additional competencies or changes you feel necessary to the previous competencies
dealing with Agriculture chemicals.

Competencies for the B.S. Horticulture Major

1st Round
I. Technical Knowledge Competencies: E. Technology
Understand new technologies within the horticulture discipline- 100%
Operate typical horticulture equipment - 82%
Operate common word processing software - 91%
Operate common spreadsheet software - 86%
Operate common presentation software - 67% cut
Operate a computer to organize and interpret information - 73% cut
Understand automation systems within a greenhouse environment - 77%
2nd Round
No new competencies
9.

Please add any additional competencies or changes you feel necessary to the previous competencies
dealing with technology
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Competencies for the B.S. Horticulture Major Texas Tech University, Ashley Basinger, May 2007

1st Round
II. Life Science Competencies: A: Biological Science
Demonstrate fundamental knowledge of biological science- 100%
Understand cellular structure and function- 73% cut
Operate a microscope and locating structures on a slide - 54% cut

10. 2nd Round II. Life Science Competencies: A: Biological Science *
Very
Important

Important

Neutral

Unimportant

Very
Unimportant

Understand plant
populations in ecology
as well as agriculture

11. Please add any additional competencies or changes you feel necessary to the previous competencies
dealing with biological science.

Competencies for the B.S. Horticulture Major

1st Round
II. Life Science Competencies: B. Physical Science
Demonstrate fundamental knowledge of physical science- 77%
Understand basic chemical reactions, pH and metric measurements- 95%
Use basic laboratory equipment and follow lab protocols - 78%
2nd Round
No new competencies
12. Please add any additional competencies or changes you feel necessary to the previous competencies
dealing with physical science.
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Competencies for the B.S. Horticulture Major Texas Tech University, Ashley Basinger, May 2007

1st Round
II. Life Science Competencies: C. Plant Physiology
Understand environmental factors influencing plant growth - 100%
Understand Photosynthesis - 100%
Understand Respiration - 100%
Understand the difference between C3, C4, CAM - 68% cut
Understand photoperiod - 100%
Understand plant hormone influence - 91%
Recognize how a plant responds to environmental stress - 100%

13. 2nd Round II. Life Science: C. Plant Physiology*
Students will be able to:

Very
Important

Important

Neutral

Unimportant

Very
Unimportant

Understand herbaceous
and woody plant
anatomy
Understand plant
nutrient uptake and use
Understand plant
responses to
programming by means
of light, and
temperature

14. Please add any additional competencies or changes you feel necessary to the previous competencies
dealing with plant physiology.

Competencies for the B.S. Horticulture Major

I. Life Science: D. Plant Genetics/Biotechnology
Understand the principles of genetics- 82%
Identify how to use genetics for plant improvement - 64% cut
Recognize the potential impact of biotechnology on the environment- 63% cut
Understand the future of genetics through professional development - 46% cut
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15. I. Life Science: D. Plant Genetics/Biotechnology*

Texas Tech University, Ashley Basinger, May 2007

Students will be able to:

Very
Important

Important

Neutral

Unimportant

Very
Unimportant

Understand the
relationship of genetics
to plant improvement
through plant breeding
and selection
Understand the bases
for genetics and be able
to extend that
knowledge to
understanding
genetically modified
organisms and plant
breeding

16. Please add any additional competencies or changes you feel necessary to the previous competencies
dealing with plant genetics/biotechnology.

Competencies for the B.S. Horticulture Major

I. Life Science: E: Basic Plant Breeding
Understand the fundamental principles of plant breeding - 68 % cut
Recognize the potential impact plant breeding has on agriculture - 87%

17. Please add any additional competencies or changes you feel necessary to the previous competencies
dealing with plant breeding.
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Competencies for the B.S. Horticulture Major Texas Tech University, Ashley Basinger, May 2007

I. Life Science: F. Abiotic, Biotic Factors
Recognize the common biotic and abiotic stresses - 100%
Understand potential effect of biotic/abiotic stress on plants at various stages of development - 95%
Recognize options for stress reduction with minimal disturbance to environment and human beings 86%

18. Please add any additional competencies or changes you feel necessary to the previous competencies
dealing with abiotic/biotic factors.

Competencies for the B.S. Horticulture Major

1st Round II. Life Science: G. Principles of Soils
Identify the different soil textures - 82%
Recognize the soil-water relationship involved with growing horticulture crops - 100%
Understand the influences of soil pH on plants and fertilization methods - 100%
Understand the movement of water through the soil-plant-air-continuum - 87%

19. 2nd Round I. Life Science: G. Principles of Soils*
Students will be able to:

Very
Important

Important

Neutral

Unimportant

Very
Unimportant

Apply knowledge of
soils to field soils,
displaced soils and
artificial substrates in
containers
Assess soil type in the
irrigation management
schedule

20. Please add any additional competencies or changes you feel necessary to the previous competencies
dealing with principles of soils.
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Competencies for the B.S. Horticulture Major Texas Tech University, Ashley Basinger, May 2007

I. Life Science Competencies: H: Environmental Awareness
Understand the impact of human activities on the environment - 96%
Recognize how societies are affected by environmental change - 68% cut
Understand how physical and biological properties are interlinked within ecological systems - 91%

21. Round II I. Life Science Competencies: H: Environmental Awareness*
Students will be able to:

Very
Important

Important

Neutral

Unimportant

Very
Unimportant

Recognize
governmental
regulations concerning
the environment and
why they were enacted
Understand the basis
for IPM and organic
practices
Identify invasive
species issues

22. Please add any additional competencies or changes you feel necessary to the previous competencies
dealing with environemental awareness.

Competencies for the B.S. Horticulture Major

1st Round
III. Professional Skill Competencies: Writing/Verbal Skills
Speak effectively on subject matter within professional curriculum - 95%
Write concisely on subject matter within professional curriculum - 96%

23. 2nd Round III. Professional Skill Competencies: Writing/Verbal Skills*
Students will be able to:

Very
Important

Important

Apply critical thinking
with respect to
analyzing and
interpreting available
information
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Unimportant

Very
Unimportant
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Texas Tech University, Ashley Basinger, May 2007
24. Please add any additional competencies or changes you feel necessary to the previous competencies
dealing with writing and verbal skills.

Competencies for the B.S. Horticulture Major

1st Round
III. Professional Skills Competencies: B. Research Skills
Summarize basic research data - 73% cut
Analyze basic research data - 46% - cut
Interpret research data - 72% - cut
Understand the scientific method - 92%
Conduct and implement a research hypothesis and controls - 64% cut

25. 2nd Round III. Professional Skills Competencies: B. Research Skills*
Students will be able to:

Very
Important

Important

Neutral

Unimportant

Very
Unimportant

Interpret graphical
representation of data,
environmental
summaries, and flow
charts
Recognize the use of
statistics and be able to
interpret basic
statistical concepts
Present conclusions or
recommendations and
be able to support them

26. Please add any additional competencies or changes you feel necessary to the previous competencies
dealing with research skills.
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Competencies for the B.S. Horticulture Major Texas Tech University, Ashley Basinger, May 2007

III. Professional Skills Competencies: C. Problem Solving Skills
Work effectively with others on complex issues - 100%
Define problem and identify resources and alternative solutions - 90%
27. III. Professional Skills Competencies: C. Problem Solving Skills*
Students will be able to:

Very
Important

Important

Neutral

Unimportant

Very
Unimportant

Work effectively with
others on complex
issues
Define problem and
identify resources and
alternative solutions

28. Please add any additional competencies or changes you feel necessary to the previous competencies
dealing with problem solving skills.

1st Round
III. Professional Skills Competencies: B. Decision-Making Skills
Make effective decisions in a short time period - 82%
Assess long-term effects of decision - 86%
Make decisions on the basis of thorough analysis of a situation - 91%
Identify political implications of the decision to be made - 45% cut
Knows ethical implications of the decisions to be made - 82%
Recognize all those affected by the decision - 82%

29. III. Professional Skills Competencies: B. Decision-Making Skills*
Students will be able to:

Very
Important

Important

Neutral

Unimportant

Very
Unimportant

Express and defend
decisions effectively

30. Please add any additional competencies or changes you feel necessary to the previous competencies
dealing with decision-making skills.
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Competencies for the B.S. Horticulture Major Texas Tech University, Ashley Basinger, May 2007

1st Round
III. Professional Skills Competencies: E. Leadership/Collaborative Skills
Motivate and organize a group of peers and subordinates in defining and solving a problem - 50% cut
Work effectively in a team situation either as a leader or a participate - 91%
Demonstrate high standards of achievement - 87%

31. 2nd Round: III. Professional Skills Competencies: E. Leadership/Collaborative Skills*
Students will be able to:

Very
Important

Important

Neutral

Unimportant

Very
Unimportant

Capability of
recognizing alternative
view points
Implement a solution to
a problem

32. Please add any additional competencies or changes you feel necessary to the previous competencies
dealing with leadership skills.

Competencies for the B.S. Horticulture Major

1st Round
III. Professional Skills Competencies: F. Professionalism
Understand career opportunities in the horticulture discipline - 86%
Be acquainted with major horticulture industries - 91%
Develop industry connections within the field of interest - 86%
Understand basic business management concepts - 91%
Realize need for continuing education through short courses, seminars and conferences - 95%

33. 2nd Round III. Professional Skills Competencies: F. Professionalism*
Students will be able to:

Very
Important

Important

Identify current trens
and topics through
current literature and
media
Obtain appropriate
client skills
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Neutral

Unimportant

Very
Unimportant
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34. Please add any additional competencies or changes you feel necessary to the previous competencies
Texas Tech University, Ashley Basinger, May 2007
dealing with professionalism.

Competencies for the B.S. Horticulture Major

1st Round
III. Professional Skills Competencies: G. Ethical/Professional Judgement
Understand ethical issues involved in the formation of professional judgments in horticulture - 91%
Develops an ethical perspective and sense of moral responsibility and values - 86%
Discuss contemporary ethical and moral issues in professional and private life - 59% cut
Understand the responsibility of the individual in sustainable management of energy, soil, water and
plants- 77%
Remain aware of changing legislation with regards to ethical and moral issues - 55% cut
2nd Round:
No new competencies

35. Please add any additional competencies or changes you feel necessary to the previous competencies
dealing with ethical/professional judgment.

Competencies for the B.S. Horticulture Major

1st Round
III. Professional Skills Competencies: G. Lifelong Learning Skills
Stay updated on lastest developments in horticulture - 91%
Gain new knowledge from everyday experiences - 77%
2nd Round
No new competencies

36. Please add any additional competencies or changes you feel necessary to the previous competencies
dealing with lifelong learning skills
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Texas Tech University, Ashley Basinger, May 2007

Competencies for the B.S. Horticulture Major

III. Professional Skills Competencies: I. Global Perspective
Demonstrate a global perspective on agricultural issues - 60% cut
Demonstrate a global perspective on environmental issues- 73% cut
Demonstrate a global perspective on economic issues - 41% cut
Demonstrate a global perspective on natural resource issues -57% cut
Understanding of cultural diversity within the nation and around the world - 64% cut
Demonstrate understanding of different beliefs and practices - 55% cut
Apply fundamental concepts of economics and human interaction - 23% cut
2nd Round
No new competencies

37. Please add any additional competencies or changes you feel necessary to the previous competencies
dealing with global perspective.

Competencies for the B.S. Horticulture Major

1st Round
III. Professional Skills Competencies: J. Historical Perspective
Appreciate a historical perspective to the role of science and technology in agriculture - 45% cut
2nd Round
No new competencies
III. Professional Skills Competencies: K. Literature and Art
Appreciates and interprets work of literature and the arts - 36% cut
2nd Round
No new competencies

III. Professional Skills Competencies: L. Visioning
Understand the scope of horticulture and its relation to other disciplines - 86%
Conceptualize the future of the industry - 64% cut
Provide innovative paths for related business to follow - 39% cut
Consider a holistic perspective of the rural and urban ecosystem - 55% cut
2nd Round
No new competencies
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Texas Tech University, Ashley Basinger, May 2007
38. Please add any additional competencies or changes you feel necessary to the previous competencies
dealing with historical perspective, literature and art, visioning.

39. Please Rank the section of competencies to whether it should be included as a competency or not.
Please use the following comment box for ideas on combining sections or new names for sections.*
Very
Important

Important

1. Plant Identification
2. Greenhouse
Management
3. Landscape
Management
4. Agriculture Chemicals
5. Technology
6. Biological Science
7. Physical Science
8. Plant Physiology
9. Plant Genetics/
Biotechnology
10. Basic Plant Breeding
11. Abiotic, Biotic
Factors
13. Principles of Soils
14. Environmental
Awareness
15. Writing/Verbal Skills
16. Research Skills
17. Problem Solving
Skills
18. Decision-Making
Skills
19. Leadership/
Collaborative Skills
20. Professionalism
21. Ethical/Professional
Judgment
22. Lifelong Learning
Skills
23. Global Perspective
24. Historical
Perspective
25. Literature and Art
26. Visioning
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Neutral

Unimportant

Very
Unimportant
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40. In the comment box, add any ideas of combining sections, changing names to be more appropriate, etc.
Texas Tech University, Ashley Basinger, May 2007

ClassApps.com ©2004
SelectSurveyASP Advanced 8.1.1
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Texas Tech University, Ashley Basinger, May 2007

Modify Survey
This survey has at least one response. Only limited changes are allowed on a survey with responses. To
fully edit this survey, you must first delete all of the responses, which can be done by clicking here.

Round III Horticulture Competencies - Basinger
Competencies for the B.S. Horticulture Major
Round III survey is organized in two parts. The first part is a list of Round I & II competencies showing how a
percentage of participants that voted a rating of important/very important for that competency. Any competencies
under 75% will be taken out of the list of competencies. The second part is new competencies introduced or changes in
old competencies by the participants that need to be rated. Please, rate each skill according to your agreement with
the importance of a student obtaining that skill within a general horticulture undergraduate curriculum. You will be able
to select on one level of agreement for each skill. If you have any comments/disagreement with rating of any old skills
or want to add to/change a new competency, please do so in the comment box following that section.

I. Technical Knowledge Competencies: A. Plant Identification
1st Round
Identify plants commonly used int the discipline by scientific and common name - 100%
Use fundamental knowledge of taxonomy- 91%
Use dichotomous keys- 64% cut
Understand basic plant morphology - 100%
2nd Round
Identify geographic origin, ecology and adaptability of common plants to environmental conditions - 78%
Describe basic family characteristics - 73% cut
Find and examine sources of information to identify plants - 94%
Recognize visually common cultivars used in field of interest - 68% cut

1.

3rd Round I. Added Technical Knowledge Competencies: A: Plant Identification (Competencies are
broken apart and wording is changed)*
Students will be able to:

Very
Important

Important

1. Identify geographic
origin of common plants
2. Identify adaptability
of common plants to
environmental
conditions
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Unimportant

Very
Unimportant
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2.

Please add any additional competencies or changes you feel necessary to the previous competencies
Texas Tech University, Ashley Basinger, May 2007
dealing with plant identification.

Competencies for the B.S. Horticulture Major

I. Technical Knowledge Competencies: B. Field & Greenhouse Management
1st Round
Define and select planting methods for different horticulture crops - 100%
Construct and manage different irrigation, fertilization, and pest management systems- 96%
Understand formulations and manage soil-based, artifical substrates used in horticulture - 91%
Identify strategies for efficient and abundant production, harvest, and storage of high quality crops
(food, flowers, turf) - 90%
Perform techniques in both sexual and asexual propagation of plants -91%
2nd Round
Understand construction, and maintenance of a greenhouse - 100%
Know how to apply appropriate plant management involving pruning, training, PGR's and environment
( light, nutrition, water and soil) - 94%
3.

3rd Round I. Technical Knowledge Competencies: B. Field & Greenhouse Management*
Students will be able to:

Very
Important

Important

Neutral

Unimportant

Very
Unimportant

Demonstrate ability to
produce a quality plant
and turn a profit
Understand basis for
scheduling crops

4.

Please add any additional competencies or changes you feel necessary to the previous competencies
dealing with field/greenhouse management.
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Competencies for the B.S. Horticulture Major Texas Tech University, Ashley Basinger, May 2007

I. Technical Knowledge Competencies: C. Landscape Management
1st Round
Understand both hardscape and greenscape problems- 100%
Identify source of the problem - 100%
Apply different pruning techniques - 76%
Design an appropriate irrigation schedule for a landscape - 86%
Design an appropriate fertility schedule for a landscape - 86%
Design an appropriate mowing schedule for a landscape - 81%
2nd Round
Determine appropriate time management for task - 73% cut
Understands landscape bidding - 84%
Recognize appropriate placing for specific plants - 94%
5.

3rd Round I. Technical Knowledge Competencies: C. Landscape Management*
Students should be able to:

Very
Important

Important

Neutral

Unimportant

Very
Unimportant

1. Understand how and
why of planting a plant
(size, depth of hole,
backfill, where the root
collar or crown must be
relative to grade)
2. Recognize and solve
root problems such as
encircling roots, J and U
roots

6.

Please add any additional competencies or changes you feel necessary to the previous competencies
dealing with landscape management.

Competencies for the B.S. Horticulture Major
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I. Technical Knowledge Competencies: D. Agriculture Chemicals
Texas Tech University, Ashley Basinger, May 2007
1st Round
Understand effects of pest control on environment-100%
Design and calculate appropriate application of agricultural compounds - 95%
Identify and apply appropriate safety procedure regarding agricultural compounds - 96%
2nd Round
Recognize governmental regulations that impact agricultural chemical application and use - 94%
Design an appropriate chemical application schedule (time, rotation, limitations) - 94%
Calculate and make conversions for applying - 94%
Be able to obtain a pesticide license - 89%

7.

3rd Round I. Technical Knowledge Competencies: D. Agriculture Chemicals*
Students should be able to:

Very
Important

Important

Neutral

Unimportant

Very
Unimportant

Understand the content
of a pesticide label

8.

Please add any additional competencies or changes you feel necessary to the previous competencies
dealing with Agriculture chemicals.

Competencies for the B.S. Horticulture Major

I. Technical Knowledge Competencies: E. Technology
1st Round
Understand new technologies within the horticulture discipline- 100%
Operate typical horticulture equipment - 82%
Operate common word processing software - 91%
Operate common spreadsheet software - 86%
Operate common presentation software - 67% cut
Operate a computer to organize and interpret information - 73% cut
Understand automation systems within a greenhouse environment - 77%
2nd Round
No new competencies
9.

3rd Round I. Technical Knowledge Competencies: E. Technology*
Students should be able to:

Very
Important

Important

Operate equipment
such as a soluble salts
meter, pH meter, light
meter and apply data
collected from it.
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Neutral

Unimportant

Very
Unimportant
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10. Please add any additional competencies or changes you feel necessary to the previous competencies
Texas Tech University, Ashley Basinger, May 2007
dealing with technology

Competencies for the B.S. Horticulture Major

II. Life Science Competencies: A: Biological Science
1st Round
Demonstrate fundamental knowledge of biological science- 100%
Understand cellular structure and function- 73% cut
Operate a microscope and locating structures on a slide - 54% cut
2nd Round
Understand plant populations in ecology as well as agriculture - 42% cut

11. 3rd Round II. Life Science Competencies: A: Biological Science *
Very
Important

Important

Neutral

Unimportant

Very
Unimportant

Relate cropping
relationships of
horticulture crops to
native relatives

12. Please add any additional competencies or changes you feel necessary to the previous competencies
dealing with biological science.

Competencies for the B.S. Horticulture Major

II. Life Science Competencies: B. Physical Science
1st Round
Demonstrate fundamental knowledge of physical science- 77%
Understand basic chemical reactions, pH and metric measurements- 95%
Use basic laboratory equipment and follow lab protocols - 78%
2nd Round
No new competencies
3rd Round
No new competencies
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13. Please add any additional competencies or changes you feel necessary to the previous competencies
dealing with physical science.

Competencies for the B.S. Horticulture Major

II. Life Science Competencies: C. Plant Physiology
1st Round
Understand environmental factors influencing plant growth - 100%
Understand Photosynthesis - 100%
Understand Respiration - 100%
Understand the difference between C3, C4, CAM - 68% cut
Understand photoperiod - 100%
Understand plant hormone influence - 91%
Recognize how a plant responds to environmental stress - 100%
2nd Round
Understand herbaceous and woody plant anatomy - 95%
Understand plant nutrient uptake and use - 100%
Understand plant responses to programming by means of light, and temperature - 89%

14. 3rd Round II. Life Science: C. Plant Physiology*
Students will be able to:

Very
Important

Important

Neutral

Unimportant

Very
Unimportant

1. Manipulate plant
management
scheduling for
greenhouse application,
over-wintering, etc.
2. Select plants for
interior and landscape
plantings
3. Understand plant
physiology in regards to
post-harvest handling
of cuts (flower/fruit)
and whole plants

15. Please add any additional competencies or changes you feel necessary to the previous competencies
dealing with plant physiology.
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II. Life Science: D. Plant Genetics/Biotechnology
1st Round
Understand the principles of genetics- 82%
Identify how to use genetics for plant improvement - 64% cut
Recognize the potential impact of biotechnology on the environment- 63% cut
Understand the future of genetics through professional development - 46% cut
2nd Round
Understand the relationship of genetics to plant improvement through plant breeding and selection 84%
Understand the bases for genetics and be able to extend that knowledge to understanding genetically
modified organisms and plant breeding - 79%

16. 3rd Round II. Life Science: D. Plant Genetics/Biotechnology*
Students will be able to:

Very
Important

Important

Neutral

Unimportant

Very
Unimportant

1. Understand the
difference and
similarties between
classical plant breeding
and modern genetic
engineering approach
2. Understand how
mutations arise

17. Please add any additional competencies or changes you feel necessary to the previous competencies
dealing with plant genetics/biotechnology.

Competencies for the B.S. Horticulture Major

II. Life Science: E. Basic Plant Breeding
1st Round
Understand the fundamental principles of plant breeding - 68 % cut (upon request, vote again in Round
III)
Recognize the potential impact plant breeding has on agriculture - 87%
2nd Round
No new competencies
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18. 3rd Round II. Life Science: E. Plant Breeding*

Texas Tech University, Ashley Basinger, May 2007

Students will be able to:

Very
Important

Important

Neutral

Unimportant

Very
Unimportant

Understand the
fundamental principles
of plant breeding

19. Please add any additional competencies or changes you feel necessary to the previous competencies
dealing with plant breeding.

Competencies for the B.S. Horticulture Major

II. Life Science: F. Abiotic, Biotic Factors
1st Round
Recognize the common biotic and abiotic stresses - 100%
Understand potential effect of biotic/abiotic stress on plants at various stages of development - 95%
Recognize options for stress reduction with minimal disturbance to environment and human beings 86%
2nd Round
No new competencies
3rd Round
No new competencies

20. Please add any additional competencies or changes you feel necessary to the previous competencies
dealing with abiotic/biotic factors.

Competencies for the B.S. Horticulture Major
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II. Life Science: G. Principles of Soils

Texas Tech University, Ashley Basinger, May 2007
1st Round
Identify the different soil textures - 82%
Recognize the soil-water relationship involved with growing horticulture crops - 100%
Understand the influences of soil pH on plants and fertilization methods - 100%
Understand the movement of water through the soil-plant-air-continuum - 87%

2nd Round
Apply knowledge of soils to field soils, displaced soils and artificial substrates in containers - 95%
Assess soil type in the irrigation management schedule - 95%
3rd Round
No new competencies

21. Please add any additional competencies or changes you feel necessary to the previous competencies
dealing with principles of soils.

Competencies for the B.S. Horticulture Major

II. Life Science Competencies: H: Environmental Awareness
1st Round
Understand the impact of human activities on the environment - 96%
Recognize how societies are affected by environmental change - 68% cut
Understand how physical and biological properties are interlinked within ecological systems - 91%
2nd Round
Recognize governmental regulations concerning the environment and why they were enacted - 73% cut
Understand the basis for IPM and organic practices - 95%
Identify invasive species issues - 79%

22. 3rd Round I. Life Science Competencies: H: Environmental Awareness*
Students will be able to:

Very
Important

Important

Identify and analyze
solutions to specific
environmental issues
(air/water pollution,
erosion, microbial
contamination)
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Very
Unimportant

Modify Survey

23. Please add any additional competencies or changes you feel necessary to the previous competencies
Texas Tech University, Ashley Basinger, May 2007
dealing with environemental awareness.

Competencies for the B.S. Horticulture Major

III. Professional Skill Competencies: A. Writing/Verbal Skills
1st Round
Speak effectively on subject matter within professional curriculum - 95%
Write concisely on subject matter within professional curriculum - 96%
2nd Round:
Apply critical thinking with respect to analyzing and interpreting available information - 100%
3rd Round:
No new competencies

24. Please add any additional competencies or changes you feel necessary to the previous competencies
dealing with writing and verbal skills.

Competencies for the B.S. Horticulture Major

III. Professional Skills Competencies: B. Research Skills
1st Round
Summarize basic research data - 73% cut
Analyze basic research data - 46% - cut
Interpret research data - 72% - cut
Understand the scientific method - 92%
Conduct and implement a research hypothesis and controls - 64% cut
2nd Round
Interpret graphical representation of data, environmental summaries, and flow charts - 84%
Recognize the use of statistics and be able to interpret basic statistical concepts - 84%
Present conclusions or recommendations and be able to support them - 84%
3rd Round
No new competencies
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25. Please add any additional competencies or changes you feel necessary to the previous competencies
Texas Tech University, Ashley Basinger, May 2007
dealing with research skills.

Competencies for the B.S. Horticulture Major

III. Professional Skills Competencies: C. Problem Solving Skills
1st Round
Work effectively with others on complex issues - 100%
Define problem and identify resources and alternative solutions - 90%
2nd Round
No new competencies
3rd Round
No new competencies

26. Please add any additional competencies or changes you feel necessary to the previous competencies
dealing with problem solving skills.

III. Professional Skills Competencies: D. Decision-Making Skills
1st Round
Make effective decisions in a short time period - 82%
Assess long-term effects of decision - 86%
Make decisions on the basis of thorough analysis of a situation - 91%
Identify political implications of the decision to be made - 45% cut
Knows ethical implications of the decisions to be made - 82%
Recognize all those affected by the decision - 82%
2nd Round
Express and defend decisions effectively - 95%
3rd Round
No new competencies

27. Please add any additional competencies or changes you feel necessary to the previous competencies
dealing with decision-making skills.
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Texas Tech University, Ashley Basinger, May 2007

Competencies for the B.S. Horticulture Major

III. Professional Skills Competencies: E. Leadership/Collaborative Skills
1st Round
Motivate and organize a group of peers and subordinates in defining and solving a problem - 50% cut
Work effectively in a team situation either as a leader or a participate - 91%
Demonstrate high standards of achievement - 87%
2nd Round
Capability of recognizing alternative view points - 84%
Implement a solution to a problem - 84%

28. 3rd Round: III. Professional Skills Competencies: E. Leadership/Collaborative Skills*
Students will be able to:

Very
Important

Important

Neutral

Unimportant

Very
Unimportant

1. Conduct a
professional meeting
2. Summarize concisely
a group's decision
3. Identify and lead a
group through the
decision making process

29. Please add any additional competencies or changes you feel necessary to the previous competencies
dealing with leadership skills.

Competencies for the B.S. Horticulture Major

III. Professional Skills Competencies: F. Professionalism
1st Round
Understand career opportunities in the horticulture discipline - 86%
Be acquainted with major horticulture industries - 91%
Develop industry connections within the field of interest - 86%
Understand basic business management concepts - 91%
Realize need for continuing education through short courses, seminars and conferences - 95%
2nd Round
143
Identify current trends and topics through current literature
and media - 63% cut
Obtain appropriate client skills - 47% cut
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Texas Tech University, Ashley Basinger, May 2007
30. 3rd Round: III. Professional Skills Competencies: F. Professionalism*
Students will be able to:

Very
Important

Important

Neutral

Unimportant

Very
Unimportant

Obtain experience in at
least one internship

31. Please add any additional competencies or changes you feel necessary to the previous competencies
dealing with professionalism.

Competencies for the B.S. Horticulture Major

III. Professional Skills Competencies: G. Ethical/Professional Judgement
1st Round
Understand ethical issues involved in the formation of professional judgments in horticulture - 91%
Develops an ethical perspective and sense of moral responsibility and values - 86%
Discuss contemporary ethical and moral issues in professional and private life - 59% cut
Understand the responsibility of the individual in sustainable management of energy, soil, water and
plants- 77%
Remain aware of changing legislation with regards to ethical and moral issues - 55% cut
2nd Round:
No new competencies
3rd Round:
No new competencies
32. Please add any additional competencies or changes you feel necessary to the previous competencies
dealing with ethical/professional judgment.
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Competencies for the B.S. Horticulture Major Texas Tech University, Ashley Basinger, May 2007

III. Professional Skills Competencies: G. Lifelong Learning Skills
1st Round
Stay updated on lastest developments in horticulture - 91%
Gain new knowledge from everyday experiences - 77%
2nd Round
No new competencies

33. 3rd Round: III. Professional Skills Competencies: G. Lifelong learning skills*
Students will be able to:

Very
Important

Important

Neutral

Unimportant

Very
Unimportant

Use the internet to seek
out new technologies,
information, trends and
business management
skills

34. Please add any additional competencies or changes you feel necessary to the previous competencies
dealing with lifelong learning skills

Competencies for the B.S. Horticulture Major

III. Professional Skills Competencies: I. Global Perspective
1st Round
Demonstrate a global perspective on agricultural issues - 60% cut
Demonstrate a global perspective on environmental issues- 73% cut
Demonstrate a global perspective on economic issues - 41% cut
Demonstrate a global perspective on natural resource issues -57% cut
Understanding of cultural diversity within the nation and around the world - 64% cut
Demonstrate understanding of different beliefs and practices - 55% cut
Apply fundamental concepts of economics and human interaction - 23% cut
2nd Round
No new competencies
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35. 3rd Round: III. Professional Skills Competencies: H. Global Perspective (Round I competencies
Texas Tech University, Ashley Basinger, May 2007
requested to be revoted and revised)*
Students will be able to:

Very
Important

Important

Neutral

Unimportant

Very
Unimportant

1. Understand the
geopolitical and
economic influence of
the United States on
global socioeconomic
dynamics (new)
2. Demonstrate a
global perspective on
agricultural issues
3. Demonstrate a
global perspective on
environmental issues
4. Understanding of
cultural diversity within
the nation and around
the world
5. Demonstrate
understanding of
different beliefs and
practices

36. Please add any additional competencies or changes you feel necessary to the previous competencies
dealing with global perspective.

Competencies for the B.S. Horticulture Major

III. Professional Skills Competencies: J. Historical Perspective
1st Round
Appreciate a historical perspective to the role of science and technology in agriculture - 45% cut
2nd Round
No new competencies
37. 3rd Round: III. Professional Skills Competencies: J. Historical Perspective (Round I cut competencies
requested to be revoted and revised)*
Students will be able to:

Very
Important

Important

1. Appreciate a
historical perspective to
the role of science and
technology in agriculture
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Neutral

Unimportant

Very
Unimportant
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III. Professional Skills Competencies: K. Literature and Art

Texas Tech University, Ashley Basinger, May 2007
1st Round
Appreciates and interprets work of literature and the arts - 36% cut

2nd Round
No new competencies

38. 3rd Round: III. Professional Skills Competencies: K. Literature and Art (Round I cut competencies
requested to be revoted and revised)*
Students will be able to:

Very
Important

Important

Neutral

Unimportant

Very
Unimportant

1. Appreciates and
interprets work of
literature and the arts

III. Professional Skills Competencies: L. Visioning
1st Round
Understand the scope of horticulture and its relation to other disciplines - 86%
Conceptualize the future of the industry - 64% cut
Provide innovative paths for related business to follow - 39% cut
Consider a holistic perspective of the rural and urban ecosystem - 55% cut
2nd Round
No new competencies

39. 3rd Round: III. Professional Skills Competencies: L. Visioning (Round I cut competencies requested to
be revoted and revised)*
Students will be able to:

Very
Important

Important

Neutral

Unimportant

Very
Unimportant

1. Conceptualize the
future of the industry
2. Provide innovative
paths for related
business to follow
3. Consider a holistic
perspective of the rural
and urban ecosystem

40. Please add any additional competencies or changes you feel necessary to the previous competencies
dealing with historical perspective, literature and art, visioning.
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Competencies for the B.S. Horticulture Major Texas Tech University, Ashley Basinger, May 2007

The following sections of competencies where ranked according to importance ot the horticulture major
*
1. Plant Identification - 100%
2. Greenhouse Management - 95%
3. Landscape Management - 100%
4. Agriculture Chemicals - 100%
5. Technology - 95%
6. Biological Science - 89%
7. Physical Science - 79%
8. Plant Physiology - 95%
9. Plant Genetics/Biotechnology - 74%
10. Basic Plant Breeding - 53%
11. Abiotic, Biotic Factors - 100%
12. Principles of Soils - 100%
13. Environmental Awareness - 73%
14. Writing/Verbal Skills (Communication Skills) - 100%
15. Research Skills - 53%
16. Problem Solving Skills - 95%
17. Decision-Making Skills - 100%
18. Leadership/Collaborative Skills - 95%
19. Professionalism - 100%
20. Ethical/Professional Judgment - 89%
21. Lifelong Learning Skills - 79%
22. Global Perspective - 58%
23. Historical Perspective - 37%
24. Literature and Art - 37%
25. Visioning - 42%

41. In the comment box, add any ideas of combining sections, changing names to be more appropriate,
etc.

ClassApps.com ©2004
SelectSurveyASP Advanced 8.1.1
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APPENDIX H
STUDENT COMPETENCY SURVEY
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Texas Tech University, Ashley Basinger, May 2007
PSS Senior Seminar Survey- Self Evaluation of Knowledge, Skills, Ability
Check the blank box under the ability that according to corresponds to your knowledge/ ability to perform. On the right of the statement Indicate where the ability/knowledge was obtained.

High abilityAdequate AbilityNo ability

Competency
Analyze basic research data
Apply critical thinking with respect to analyzing and interpreting available information
Apply different pruning techniques
Apply fundamental concepts of economics and human interaction
Apply knowledge of soils to field soils, displaced soils and artificial substrates in containers
Appreciate a historical perspective to the role of science and technology in agriculture
Appreciates and interprets work of literature and the arts
Assess long-term effects of decision
Assess soil type in the irrigation management schedule
Be able to obtain a pesticide license
Be acquainted with major horticulture industries
Calculate and make conversions for applying
Capability of recognizing alternative view points
Conceptualize the future of the industry
Conduct a professional meeting
Conduct and implement a research hypothesis and controls
Consider a holistic perspective of the rural and urban ecosystem
Construct and manage different irrigation, fertilization, and pest management systems
Define and select planting methods for different horticulture crops
Define problem and identify resources and alternative solutions
Demonstrate a global perspective on agricultural issues
Demonstrate a global perspective on economic issues Demonstrate a global perspective on environmental issues
Demonstrate a global perspective on natural resource issues
Demonstrate ability to produce a quality plant and turn a profit
Demonstrate fundamental knowledge of biological science
Demonstrate fundamental knowledge of physical science
Demonstrate high standards of achievement
Demonstrate understanding of different beliefs and practices
Describe basic family characteristics
Design an appropriate chemical application schedule (time, rotation, limitations)
Design an appropriate fertility schedule for a landscape
Design an appropriate irrigation schedule for a landscape
Design an appropriate mowing schedule for a landscape
Design and calculate appropriate application of agricultural compounds
Determine appropriate time management for task
Develop industry connections within the field of interest
Develops an ethical perspective and sense of moral responsibility and values
Discuss contemporary ethical and moral issues in professional and private life
Express and defend decisions effectively
Find and examine sources of information to identify plants
Gain new knowledge from everyday experiences
Identify adaptability of common plants to environmental conditions
Identify and analyze solutions to specific environmental issues (air/water pollution, erosion, microbial contamination)
Identify and apply appropriate safety procedure regarding agricultural compounds
Identify and lead a group through the decision making process
Identify current trends and topics through current literature and media
Identify geographic origin of common plants
Identify geographic origin, ecology and adaptability of common plants to environmental conditions
Identify how to use genetics for plant improvement
Identify invasive species issues
Identify plants commonly used in the discipline by scientific and common name
Identify political implications of the decision to be made
Identify source of the problem
Identify strategies for efficient and abundant production, harvest, and storage
150of high quality crops (food, flowers, turf)

Texas Tech University, Ashley Basinger, May 2007
PSS Senior Seminar Survey- Self Evaluation of Knowledge, Skills, Ability
Identify the different soil textures
Implement a solution to a problem
Interpret graphical representation of data, environmental summaries, and flow charts
Interpret research data
Know how to apply appropriate plant management involving pruning, training, PGR's and environment ( light, nutrition, water and soil)
Knows ethical implications of the decisions to be made
Make decisions on the basis of thorough analysis of a situation
Make effective decisions in a short time period
Manipulate plant management scheduling for greenhouse application, overwintering, etc.
Motivate and organize a group of peers and subordinates in defining and solving a problem
Obtain appropriate client skills
Obtain experience in at least one internship
Operate a computer to organize and interpret information
Operate a microscope and locating structures on a slide
Operate common presentation software
Operate common spreadsheet software
Operate common word processing software
Operate equipment such as a soluble salts meter, pH meter, light meter and apply data collected from it
Operate typical horticulture equipment
Perform techniques in both sexual and asexual propagation of plants
Present conclusions or recommendations and be able to support them
Provide innovative paths for related business to follow
Realize need for continuing education through short courses, seminars and conferences
Recognize all those affected by the decision
Recognize and solve root problems such as encircling roots, J and U roots
Recognize appropriate placing for specific plants
Recognize governmental regulations concerning the environment and why they were enacted
Recognize governmental regulations that impact agricultural chemical application and use
Recognize how a plant responds to environmental stress
Recognize how societies are affected by environmental change
Recognize options for stress reduction with minimal disturbance to environment and human beings
Recognize the common biotic and abiotic stresses
Recognize the potential impact of biotechnology on the environment
Recognize the potential impact plant breeding has on agriculture
Recognize the soil-water relationship involved with growing horticulture crops
Recognize the use of statistics and be able to interpret basic statistical concepts
Recognize visually common cultivars used in field of interest
Relate cropping relationships of horticulture crops to native relatives
Remain aware of changing legislation with regards to ethical and moral issues
Select plants for interior and landscape plantings
Speak effectively on subject matter within professional curriculum
Stay updated on latest developments in horticulture
Summarize basic research data
Summarize concisely a group's decision
Understand automation systems within a greenhouse environment
Understand basic business management concepts
Understand basic chemical reactions, pH and metric measurements
Understand basic plant morphology
Understand basis for scheduling crops
Understand both hardscape and greenscape problems
Understand career opportunities in the horticulture discipline
Understand cellular structure and function
Understand construction, and maintenance of a greenhouse
Understand effects of pest control on environment
Understand environmental factors influencing plant growth
Understand ethical issues involved in the formation of professional judgments in horticulture
Understand formulations and manage soil-based, artificial substrates used
in horticulture
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PSS Senior Seminar Survey- Self Evaluation of Knowledge, Skills, Ability
Understand herbaceous and woody plant anatomy
Understand how and why of planting a plant (size, depth of hole, backfill, where the root collar or crown bust be relative to grade)
Understand how mutations arise
Understand how physical and biological properties are interlinked within ecological systems
Understand new technologies within the horticulture discipline
Understand photoperiod
Understand Photosynthesis
Understand plant hormone influence
Understand plant nutrient uptake and use
Understand plant physiology for post-harvest handling of cuts (flowers/fruit) and whole plants
Understand plant populations in ecology as well as agriculture
Understand plant responses to programming by means of light, and temperature
Understand potential effect of biotic/abiotic stress on plants at various stages of development
Understand Respiration
Understand the bases for genetics and be able to extend that knowledge to understanding genetically modified organisms and plant breedin
Understand the basis for IPM and organic practices
Understand the content of a pesticide label
Understand the difference and similarities between classical plant breeding and modern genetic engineering approach
Understand the difference between C3, C4, CAM
Understand the fundamental principles of plant breeding
Understand the future of genetics through professional development
Understand the geopolitical and economic influence of the United States on global socioeconomic dynamics
Understand the impact of human activities on the environment
Understand the influences of soil pH on plants and fertilization methods
Understand the movement of water through the soil-plant-air-continuum
Understand the principles of genetics
Understand the relationship of genetics to plant improvement through plant breeding and selection
Understand the responsibility of the individual in sustainable management of energy, soil, water and plants
Understand the scientific method
Understand the scope of horticulture and its relation to other disciplines
Understanding of cultural diversity within the nation and around the world
Understands landscape bidding
Use basic laboratory equipment and follow lab protocols
Use dichotomous keys
Use fundamental knowledge of taxonomy
Use the internet to seek out new technologies, information, trends and business management skills
Work effectively in a team situation either as a leader or a participate
Work effectively with others on complex issues
Write concisely on subject matter within professional curriculum
What is your Major?

Classification?

What job/career to you desire to have immediately after your graduation?

What job/career is your dream career?
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