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Summary. The Iowa State University undergraduate horticulture program has been
nationally ranked as one of the best in the nation. Regular and systematic outcomes
assessment is one means to evaluate the program for purposes of sustaining this level
of excellence. The purpose of this study was to conduct a survey of horticulture
graduates to determine preparedness when entering the workforce, departmental
effectiveness, and to evaluate how well graduates met departmental learner
outcomes. A 59-question survey instrument was distributed electronically to a
proportional sample of 221 horticulture alumni who graduated between 2000 and
2006. The response rate was 47%. Results showed that graduates found jobs
quickly, and a majority (76.7%) noted that their first and current jobs were highly
related to their degree. Furthermore, 41.8% rated themselves as adequately
prepared, 37.9% as more than adequately prepared, and 15.5% as exceptionally well
prepared for their first job. Respondents also ranked their abilities related to the 33
learner outcomes questions as good to excellent.

utcomes assessment is a

process used to continually

improve student learning by
systematically assessing the effective-
ness of and adjusting the curriculum.
Outcomes assessment provides a way
for students to show their achieve-
ment of learner outcomes and their
ability to use their gained knowledge
effectively in the workplace (Mort and
Messerschmidt, 2001). Assessment is
most effective as a cyclical process that
uses appropriate criteria and stand-
ards for learning quality. Data must
be gathered and analyzed to deter-
mine how well student performance
matches the set standards, and steps
must then be taken to improve per-
formance (Angelo, 1995). For curric-
ulum assessment, the goal need not
be to determine the success or failure
of an individual—whether that is a
student, course, or faculty member—
but the goal is to assess the curricu-
lum as a whole. Outcomes assessment
can determine where the successes
and failures lie, and can provide
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direction on how to build upon
the curriculum to improve student
learning (University of Arkansas,
2007).

Universities are being chal-
lenged to improve undergraduate
education, to re-examine fundamen-
tal values, and to make education the
primary goal (Suvedi and Heyboer,
2004). Outcomes assessment has be-
come a required part of higher edu-
cation, with the overall goal being to
improve the quality of student learn-
ing (Newcomer, 2000; Pintar et al.,
1999).

In 1996, the Iowa State Univer-
sity (ISU) horticulture program was
ranked third in the nation (Gourman,
1996). To continue this level of suc-
cess, regular and systematic assess-
ments must be done to evaluate
the curriculum. To this end, the
ISU Department of Horticulture has
developed a set of learner outcomes
for all undergraduate courses offered
in the department. These outcomes
center on the core skills and knowl-
edge that students need to demon-
strate for the undergraduate to have
met the objectives of the curriculum.

Learner outcomes for the ISU
Department of Horticulture are sum-
marized by the following four broad
statements (Iowa State University
Department of Horticulture, 2007):

1. Graduates will have theoret-
ical and practical scientific knowl-
edge, which they will be able to
apply to the efficient and sustainable
production of horticulture crops;

2. Graduates will develop pro-
fessional skills in the areas of commu-
nication and leadership;

3. Graduates will be aware of
the many facets of horticulture
throughout the nation and the world;

4. Graduates will possess a
sound ethical and value system, which
will allow them to recognize moral
and ethical conflicts and practice tol-
erance and celebration of diverse cul-
tures and philosophies.

The ISU Department of Horti-
culture has implemented multiple
methods, including direct and indi-
rect measures, to determine whether
learner outcomes are being achieved.
These methods include student eval-
uations of the course and instructor,
student portfolios, senior exit surveys,
senior exit interviews, instructor cur-
riculum review, and alumni surveys.

Other universities, including
Pennsylvania State University, Okla-
homa State University, Clemson Uni-
versity, and Virginia Tech, are using a
similar approach to assess learning
outcomes for their undergraduate
programs (Craddock et al., 2003;
Kahn, 2006; Scales et al., 1998;
Scoggins et al., 2004). According to
Kahn (2006), Oklahoma State Uni-
versity Department of Horticulture
and Landscape Architecture’s website
describes in detail their outcomes
assessment methods. Included in
these methods is a requirement of a
minimum grade point average within
the major (2.50), student internship
requirements, including a student
presentation and employer evaluation
of intern, and a comparison of how
students compete nationally at educa-
tional events (i.e., ASHS Association
of Collegiate Branches Horticulture
Judging Contest).

The purpose of this study was to
conduct an outcomes assessment, via
an alumni questionnaire, of graduates
from the Department of Horticulture
at ISU. The questionnaire gathered
information on graduate prepared-
ness when entering the workforce,
the effectiveness of the ISU Depart-
ment of Horticulture, and the rele-
vance of departmental learner
outcomes. The survey questions were
developed based on university,
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college, and departmental curricu-
lum-based learner outcomes (lowa
State University, 2007; Iowa State
University Department of Horticul-
ture, 2007).

Materials and methods

A list of 470 former students
who graduated between the years
2000 to 2006 was obtained from
the ISU Department of Horticulture.
Graduates were placed into seven
strata based on the year they grad-
uated (stratum 1 = graduates from
2000, stratum 2 = graduates from
2001, etc.). The stratum sizes were
N1=068;N2=71;N3="74;N4 =65;
N5 = 81; N6 = 65; and N7 = 46. Of
those graduates, a random sample of
221 was selected (nl = 17; n2 = 35;
n3 = 32; n4 = 36; n5 = 41; n6 = 31;
and n7 = 29). Proportional allocation
was used so that the sampled popula-
tion reflected the true population.

A questionnaire was developed
in consultation with the ISU Insti-
tutional Review Board. It consisted
of 14 multiple choice, 35 Likert-
type scale, six short-answer, and
four open-ended questions, and was
developed using SurveyMonkey soft-
ware (SurveyMonkey, Portland, OR).
Participants were asked about their
demographics, education, employ-
ment, and perceptions of how well
the undergraduate horticulture cur-
riculum at ISU helped them achieve
departmental outcomes and prepare
them for employment in the green
industry.

The survey was piloted to a
sample of horticulture graduates and
survey experts to control validity.
Data collection was conducted via
the web and through e-mail contact.
To increase responses, the tailored
design method was used, which con-
sisted of four emails sent to each
participant (Dillman, 2000). The first
correspondence (30 July 2007) was
an advance-notice e-mail informing
alumni that they would be receiving
the questionnaire. The following day
(31 July 2007), participants received
aletter describing the research project
and a link to the questionnaire. Two
weeks later (14 Aug. 2007), a
reminder notice was sent to nonres-
pondents. On 21 Aug. 2007, non-
respondents were sent a follow-up
letter, which included a link to the
questionnaire. The SurveyMonkey
software coded the completed surveys
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and compiled the data. The data were
analyzed using SAS (release 9.1; SAS
Institute, Cary, NC) to compute
means, percentages, standard errors,
95% confidence intervals, weights,
and chi-square tests. Survey results
were compared with ISU Department
of Horticulture senior exit survey data
(2000-06) to evaluate reliability of
the instrument.

Results and discussion

Of the 221 participants who
received the questionnaire, 104 ques-
tionnaires were completed and us-
able, for a response rate of 47%.

DemoGrapHICS. The demo-
graphics of the 104 respondents
showed that the average age was 27
years, the majority were male
(70.1%), and 98% of respondents
identified their ethnicity as white.
Respondents  represented all nine
degree options within the ISU
Department of Horticulture, with
turfgrass management (45.2%), nurs-
ery crops production and landscape
management (16.4%), and green-
house production and management
(8.7%) having the largest representa-
tion (data not shown). The distribu-
tion of undergraduates in the nine
degree options during 2000-06 was
similar to the respondents’ distribu-
tion. The majority of the respondents
(86.5%) currently have a full-time job.
Most of these jobs were golf course
related (28.9%), in the landscape
design/build field (7.7%), or in
research (7.7%).

FIRST FULL-TIME JOB AFTER
GRADUATING. Participants were asked
a series of questions about their first
full-time job after graduating. On
average, it took graduates <3 months
to find a job (2.8 months). The most
common job fields were golf courses
(38.5%), nurseries (6.7%), and in
landscape maintenance (6.7%). The
remaining 51% of respondent jobs
were distributed almost evenly be-
tween garden centers, greenhouses,
sports turf, landscape design, land-
scape build, research, sales, and mar-
keting (data not shown). When asked
how closely related their first job was
to their degree, 76.7% of graduates
felt that their job was highly related.
The majority of participants earned
annual incomes for their first jobs of
$20,000 to $29,999 (48.5%) or
$30,000 to $39,999 (34.7%). These

salaries were similar to the national
average in 2006. The U.S. Census
Bureau reported that 18- to 24-year-
olds with a bachelor’s degree and
working full time, year round earned
an average of $34,188 (U.S. Census
Bureau, 2007). Almost half of the
respondents noted that their first job
had a minimum education require-
ment of a bachelor’s degree (46.6%),
followed by an associate’s degree or
2 years of college (28.2%), and 17.5%
required a high school diploma or
less. When asked about how well
their education prepared them for
their first job, 43.7% of participants
felt they were adequately prepared,
40.8% felt they were more than
adequately prepared, and 13.6% rated
their preparedness as exceptional.

CURRENT FULL-TIME JOB. A
majority of participants believe their
current job is highly related to their
degree (70.2%), whereas 19.2%
believe it is moderately related.
Annual incomes increased with their
current jobs such that 19.4% earn
$20,000 to $29,999, 29.1% ecarn
$30,000 to $39,999, and 29.4%
earn $40,000 to $49,999. Again,
the reported salaries are very similar
to the 2006 national average. Accord-
ing to the U.S. Census Bureau
(2007), 25- to 29-year-olds with a
bachelor’s degree and working full
time, year round earned an average
of $49,791.The minimum education
requirement for current jobs was sim-
ilar to that of first jobs with 52.4%
requiring a bachelor’s degree, 18.5%
requiring an associate’s degree or
2 years of college, and 13.6% requir-
ing a high school diploma or less.
Respondents have worked for their
current employer an average of 2.5
years. When rating their preparedness
for their current job, 41.8% of par-
ticipants rated themselves as ade-
quately prepared, 37.9% were more
than adequately prepared, and 15.5%
felt they were exceptionally well
prepared.

EpucatioN. Participants  an-
swered eight questions related to
their overall undergraduate experi-
ence. The questions covered subjects
such as overall quality of education
and variety of courses offered. Seven
of the eight questions received scores
>4 on a five-point scale (1 = very
dissatisfied, 2 = dissatisfied, 3 = neu-
tral, 4 = satisfied, and 5 = very satis-
fied). The quality of instruction
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outside of their major received the
lowest ranking of 3.96, whereas qual-
ity of education within the major
received the highest score of 4.53
(Table 1).

Participants also answered 33
questions related to the ISU Depart-
ment of Horticulture curriculum out-
comes (Table 2). The outcomes-
related questions were divided into
four categories: abilities in horticul-
ture (six questions); professional skills
(10 questions); professional abilities
(nine questions); and abilities related
to world perspective (eight ques-
tions). Respondents were asked to
rate their abilities in these areas using
a five-point scale (1 = very poor, 2 =
poor, 3 = fair, 4 = good, and 5 =
excellent).

In the abilities in horticulture
category, respondents ranked their
ability to implement horticulture pro-
duction strategies as the lowest, with
a score of 3.96. The highest score
(4.63) was the ability to apply basic
horticulture knowledge. Respond-
ents also felt strongly in their abilities
to understand and use technical prin-
ciples of horticulture (4.34) and to
recognize plant stressors (4.31).
Their abilities in plant identification
and management of soil-based and
artificial substrates were also high, at
4.1 and 4.2, respectively.

In the professional skills cate-
gory, respondents rated their com-
puter skills, such as word processing,
(4.56), the ability to organize and
interpret information on a computer
(4.61), and electronic communica-
tion (4.74) highly. Participants also
felt that their abilities were strong
when defining problems and their
solutions (4.54), working as part of
ateam (4.61), and that they had high

TeacHING METHODS

standards of achievement (4.67).
However, respondents felt less
confident in their ability to debate
issues (3.99), make oral presentations
(4.22), write a concise report (4.28),
and to motivate and organize others
when problem solving (4.31).

When asked about their profes-
sional abilities, respondents felt con-
fident in their ability to analyze and
interpret data (4.31), in their resume
and interview skills (4.35), and in un-
derstanding field terminology (4.47).
Participants felt comfortable with
their abilities to complete mathemat-
ical calculations (4.14), seek out
opportunities for higher education
(4.22), and use resources such as
libraries and technical journals
(4.23). The lowest-rated skill was
the ability to interpret laws and regu-
lations (3.87), followed by basic busi-
ness concepts (4.02) and having a
holistic perspective of the ecosystem
(4.03).

In the category of world perspec-
tives, respondents rated their ability
to tolerate different beliefs as the
highest-rated skill, with a 4.39. Grad-
uates also rated their abilities to
appreciate cultural differences, and
recognize moral, ethical, and legal
conflicts highly, at 4.28 and 4.26,
respectively. Other abilities rated
highly were the abilities to under-
stand rural and urban influences on
horticulture (4.17) and to appreciate
the individual’s role in sustainable
management (4.30). The lowest-
rated abilities were the knowledge of
basic elements in the metric system
(3.86) and knowledge of horticul-
tural practices in other parts of the
world (3.56).

OPEN-ENDED QUESTIONS. Partic-
ipants were asked to list courses they

Table 1. Iowa State University horticulture alumni responses in relation to the
quality of education and departmental satisfaction.

Average rating” Responses

Survey question (1-5 scale) (no.)
Departmental satisfaction
Overall quality of education within your major 4.53 103
Usefulness of taught skills and knowledge 442 103
Quality of instruction by faculty in your major 447 101
Quality of instruction by faculty outside of your major 3.96 103
Personal contact with faculty in your major 447 102
Appropriateness of courses in your major 4.26 103
Variety of courses in your major 4.01 103
Quality of academic advising 4.32 103

1 = very dissatisfied, 2 = dissatisfied, 3 = neutral, 4 = satisfied, 5 = very satisfied.

526

found most useful in their career. Of
the courses within the ISU Depart-
ment of Horticulture, the courses
listed most frequently included turt-
related courses (25%), herbaceous
plant identification courses (23%),
woody plant identification courses
(21%), and landscape maintenance
and installation courses (12%). Par-
ticipants also reported courses that
they thought were the least useful,
and the two courses listed most fre-
quently were chemistry (20%) and
statistics (9%). When asked which
courses should be added to the cur-
riculum, the most common responses
were more courses on irrigation
design, installation, and repair
(14%). Additionally, they felt more
business courses covering budgeting,
accounting, and personnel manage-
ment (13%) and landscape design
courses (7%) should be added to the
undergraduate curriculum.

Opverall, graduates were more
than satisfied with the quality of their
undergraduate education in the ISU
Department of Horticulture. They
felt confident that they had attained
the learning outcomes of the under-
graduate horticulture curriculum,
and that this education prepared
them well for their careers. ISU
Department of Horticulture senior
exit surveys from 2000-06 show that
students had a similar perception of
their preparedness (data not pub-
lished). However, alumni felt that
they were weak in their ability to
debate issues and lacked knowledge
of horticultural processes around the
world. Furthermore, alumni also sta-
ted that more courses on irrigation
and business management would
have been beneficial as part of their
undergraduate curriculum. These
comments were also reported in the
senior exit surveys (data not pub-
lished). Even with these weakness
noted by respondents, they were
able to quickly find their first jobs
after graduating and were being paid
well based on their reported salaries
and in comparison with 2006 data
from the U.S. Census Bureau
(2007).

Findings from this survey will be
used as part of the ongoing and
cyclical outcomes assessment con-
ducted by the ISU Department of
Horticulture. These results and addi-
tional discussions will be used in
making necessary adjustments to the
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Table 2. Iowa State University horticulture alumni responses related to abilities in horticulture, professional skills and

abilities, and world perspectives.

Average rating” Responses
Survey question (1-5 scale) (no.)
Abilities in horticulture
Apply basic horticulture knowledge 4.63 103
Have a basic understanding of technical principles (nutrition, planting, propagation...) 4.34 103
Implement horticulture production strategies (harvest, quality, storage...) 3.96 103
Recognize plant stressors 4.31 103
Understand management of soil-based and artificial substrates 4.02 103
Plant identification 4.1 103
Professional skills
Present an oral report 4.22 103
Write a concise report 4.28 103
Debate issues 3.99 103
Motivate and organize others when problem solving 4.31 102
Work as part of a team 4.61 103
Possess high standards of achievement 4.67 103
Use word processing software 4.56 103
Organize and interpret information on a computer 4.61 103
Know how to use electronic communication tools (e-mail, fax, etc...) 4.74 103
Define problems and propose solutions 4.54 102
Professional abilities
Analyze and interpret data 4.31 103
Seek out opportunities for continued education 4.22 103
Have an holistic perspective of the ecosystem 4.03 102
Understand basic business concepts 4.02 103
Use resources such as libraries, journals, and electronic sources 4.23 101
Perform mathematical calculations 4.14 103
Understand field terminology 447 102
Interpret laws and regulations 3.87 103
Have resume and interview skills 4.35 103
Abilities related to world perspective
Possess an awareness of rural and urban influences of horticulture 4.17 100
Know the basic elements of the metric system 3.86 100
Have general knowledge of horticultural practices used in other parts of the world 3.56 100
Recognize moral, legal, and ethical conflicts 4.26 99
Appreciate the individual’s role in sustainable management 4.3 100
Appreciate cultural differences 4.28 100
Tolerate different beliefs 4.39 100
Application of economic and social science concepts to human interactions and organizations 4.09 100

1 = very poor, 2 = poor, 3 = fair, 4 = good, 5 = excellent.

curriculum and learner outcomes to
enhance student learning.
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