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Abstract

Introduction

Faculty members in a college of agricul-
ture were surveyed to determine the information and
communication technology (ICT) tasks they required
students to complete in identified courses during the
fall 2009 semester. A mean of 8.46 tasks
were required per course. The six tasks required in
more than one-half of all courses were: receive email
(80.7%), send email (73.7%), search the Internet
(64.9%), send email attachments (57.9%), use
Blackboard® (54.4%), and type a lab or project report
(52.6%). Of 40 specific tasks, 19 were required in less
than 10% of all courses. The least frequently required
tasks included: program a database (0%), create an
Excel® pivot table (1.8%), create a spreadsheet
macro (1.8%), use file transfer software (1.8%), and
create a web page (3.5%). There were significant

, positive correlations between faculty members'
self-perceived computer competency and the number
of spreadsheet tasks required and between course
level and the number of word processing, spread-
sheet, computer graphics, miscellaneous, and total
ICT tasks. A majority of faculty members planned to
maintain their current level of required ICT use.
Most undergraduate agriculture courses require a
core of basic ICT tasks, but few intermediate or high-
level tasks.

Proficiency with information and communica-
tion technology (ICT) is a requirement for success in
most well-paying careers (Grant et al., 2009; Levy
and Murnane, 2004; Stone and Madigan, 2007).
Bresnahan et al. (2002) found that ICT has played a
large and widespread role in shifting relative wages
among those in the top, middle, and bottom of the
U.S. income distribution since 1980, with higher pay
going to those with greater ICT skill levels. Most
college of agriculture graduates will need ICT skills to
enter and advance in their careers (Graham, 2001).

Many in higher education believe that students
enter college already proficient in ICT use (Kaminski
et al., 2009). However research (Grant et al., 2009;
and Kaminski et al., 2009; Leonard and Patterson,

2004; Tesch et al., 2006; and Wallace and Clariana,
2005) does not support this belief. These researchers
have found that, while students perceived themselves
to be ICT literate, most could not successfully
complete fairly basic ICT tasks. Ratliff (2009) posited
that many students have the 'wrong' type of ICT skills
for academic purposes. According to Ratliff, “Stu-
dents may be experts with chatting, Twittering, or
social networking, but be inexperienced in attaching
a document to an email or creating an essay with
word processing software” (p. 1). Tesch et al. (2006)
found that 10% or fewer entering business students
at Xavier University could correctly use absolute cell
addresses in Excel® or properly insert a clip art
image into a Word® document.

Students at Northwest Missouri State University
scored a mean of 53% correct on a basic competency
assessment designed to allow them to test out of a
required ICT literacy course (Hardy et al., 2006). Of
164 students completing the exam, only three
students (1.8%) achieved a score of 80% or higher and
were able to test out of the course. The researchers
concluded that “a majority of the students have not
mastered computer concepts, word processing skills,
spreadsheet skills, presentation skills, or database
skills” (p. 59). Johnson and Wardlow (2004) found
that entering agriculture students at the University
of Arkansas had fairly low levels of ICT knowledge
and cautioned faculty not to assume that entering
students possessed basic ICT skills.

The lack of ICT knowledge and skills is not
limited to entering college students. Shrestha (2009)
found that while graduating seniors in the College of
Agriculture and Natural Resources at Michigan State
University believed their academic majors had helped
them develop the technical skills required in their
anticipated careers, they felt their programs had not
been very effective in developing their ICT skills.
Kuth and Vesper (2001) studied 125,000 graduates
from 205 institutions and concluded that students
making larger gains in ICT skills during college
scored higher on each of 27 academic and social
outcome measures when controlling for socioeco-
nomic status. Based on these results, Kuth and
Vesper (2001) recommended that all entering

(n = 63)

(SD = 6.20)

(P <
.05)
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students become proficient in ICT early in their
college careers and that universities examine how
students use computers in their courses.

The purpose of this study was to examine the ICT
tasks required in undergraduate agriculture courses
at a mid-South land-grant university during the fall
2009 semester. Specific objectives were to:

1. Determine the number and type of unique ICT
tasks required in undergraduate agriculture courses;

2. Determine the relationship between course
and instructor characteristics and the number of
unique ICT tasks required in undergraduate agricul-
ture courses; and

3. Determine instructors' plans for required
student ICT use in undergraduate agriculture
courses over the next two to three years.

The population consisted of all undergraduate
agriculture lecture courses taught at the
[University] during the fall 2009 semester. Courses
were identified using official records supplied by the
dean's office. Sixty-four courses and their instructors
were selected for the study using a two-step process.
First, all courses taught by faculty members
teaching only one course in fall 2009 were selected for
inclusion. Next, one course was randomly selected for
each faculty member teaching two or more
courses in fall 2009. Courses were selected in this
manner so that the researchers could focus each
respondent on one specific, identified course (rather
than a generic or composite course) and still avoid
asking faculty members to complete multiple sur-
veys. Usable surveys were received from 57 faculty
members for a response rate of 89%.

An emailed cover letter invited faculty to partici-
pate, identified the specific course for which
responses were sought, and contained a hyperlink for
accessing the survey. In order to reinforce that
respondents were to base their responses on the ICT
tasks required of students in the specified course, the
first survey item asked respondents to list the course
code and number of the course for which they were
responding as identified in
the email cover letter.

Data were collected
using a three-part on-line
survey. In Part One respon-
dents indicated whether or
not students enrolled in the
se l e c ted course were
required to complete each of
40 ICT tasks, grouped into
seven areas, by selecting
either a “Yes” or “No”
response for each task. In
addition to the specific tasks
listed, each area of ICT use
also contained an “Other
(please specify):” response

option. In Part Two, the respondents were asked to
indicate their plans for required student ICT use in
the course over the next two to three years. This
section listed seven areas of computer use with the
response options of “Decrease use,” Maintain current
use,” or “Increase use.” Part Three contained four
items concerning the respondents' academic rank,
teaching experience and appointment, and self-
perceived level of ICT skills.

A panel of nine faculty members (one from each
department in the college) examined the instrument
and judged it to possess face and content validity. Five
faculty members at two different land-grant universi-
ties completed paper versions of the instrument (at
two to seven week intervals) to determine instrument
stability. Part One had a test-retest agreement
percentage of 95% and Part Two had a test-retest
agreement percentage of 86%. The reliability of Part
Three was not assessed since, according to Salant and
Dillman (1994), “responses to non-sensitive demo-
graphic items are “subject to very little measurement
error” (p. 87).

The survey data were analyzed using descriptive
statistics (means, standard deviations, and percent-
ages) and bivariate correlations. An alpha level of
0.05 was established a priori for all tests of statistical
significance. SAS 9.2 statistical software (SAS
Institute, 2008) was used for data analysis.

Responses were received from faculty teaching
courses in all nine academic departments in the
college. The largest percentage of courses were at the
junior level (40.4%), followed by courses at the senior
(31.6%), freshmen (15.8%), and sophomore (12.3%)
levels. This distribution of courses closely parallels
the percentage of courses offered in fall 2009: junior
(35.4%), senior (31.7%), freshmen (19.5%), and
sophomore (13.4%). The typical faculty respondent
held the rank of professor (61.2%), had 10 or more
years of university teaching experience (69.4%), held
a teaching appointment of 33% or less (67.4%), and
rated their own ICT skills as average when compared
to other faculty (65.3%).

Methods

Results

(N = 84)

(n =48)

(n = 16)

Table 1.Required use of ICT Tasks in Undergraduate Agriculture Courses (n = 57), by Area

ICT area Mean SD

Internet 2.47 1.89

E-mail 2.23 1.27

Spreadsheets 1.42 2.50

Word processing 1.07 1.12

Computer graphics 0.53 0.78

Miscellaneous tasks 0.42 0.71

Databases 0.14 0.52

Table 1. Required use of ICT Tasks in Undergraduate Agriculture Courses (n=57), by Area
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The faculty respondents reported that a mean of
8.46 ( = 6.20) different ICT tasks were required in
undergraduate agriculture courses in fall 2009. The
largest mean number of tasks were from the Internet
( = 2.47; SD = 2.50) and email ( = 2.23; =
1.27) areas, while the fewest were from the database
( = 0.14; = 0.52) and miscellaneous tasks ( =
0.42; = 0.71) areas (Table 1).

Over 50% of courses required one or more
Internet, email, and word processing tasks; less than
50% of courses required any computer graphics,
spreadsheet, miscellaneous, or database tasks. The
six tasks required in 50% or more of all courses were
receive email (80.7%), send email (73.7%), search the
Internet (64.9%), submit course assignments as
attached email files (57.9%), use Blackboard® to
acquire course information (54.4%), and type a lab or
project report (52.6%). Of
the 40 specified ICT tasks,
27 were required in less
than 25% of courses, while
19 were required in less
than 10% of courses. Less
than 15% of courses
required students to use
course listserves (10.5%),
threaded discussion groups
(10.5%), or Internet-based
communications such as
Facebook©, wikis, or blogs
(12.3%) to participate in
course activities or discus-
sions. The least frequently
required tasks were data-
base programming (0.0%),
use of file transfer software
(1.8%), use of financial
management software
(1.8%), creating PivotTables
(1.8%), creating spread-
sheet macros (1.8%), or
preparing a brochure or
newsletter using layout
software (1.8%) (Table 2).

There was no signifi-
cant > 0.05) relationship
between faculty rank, years
of teaching experience, or
FTE teaching and the total
number of required ICT
tasks. There was a signifi-
cant ( < .0.05) positive
correlation ( = .32)
between self-perceived
computer skills and the
number of spreadsheet
tasks required. Course level
had a significant ( < 0.05)
positive correlation with the
number of word processing

( = .34), spreadsheet ( = .46), computer graphics (
= .36), miscellaneous ( = .33), and total ( = .35)
computer tasks required.

Faculty members were asked about their plans
for required ICT use in the specified courses over the
next two to three years (Table 3). (Note: respondents
were not asked about their plans for miscellaneous
tasks.) More than 60% of respondents planned to
maintain their current level of required use in each
ICT area. Fewer than 5% of faculty intended to
decrease required student use of any ICT area. More
than 25% of faculty intended to increase required use
of computer graphics (29.2%), spreadsheets (32.6%),
and the Internet (36.0%) over the next two to three
years.

SD

M M SD

M SD M
SD

(P

P
r

P

r r r
r r

Table 2.Specific ICT Tasks Required in Undergraduate Agriculture Courses (n = 57)

Required Not required

Task % %

Electronic mail 84.2 15.8

Receive electronic mail from you 80.7 19.3

Send electronic mail to you 73.7 26.3

Submit course assignments as "attached files" 57.9 42.1

Participate in an e-mail course discussion group or listserve 10.5 89.5

Other e-mail task(s) 0.00 100.0

Internet 79.0 21.0

Search the Internet for information on a specific topic 64.9 35.1

Utilize Blackboard to acquire course information. 54.4 45.6

Download data to disk or hard-drive from the Internet 40.4 59.6

Access a homepage developed for your course 31.6 68.4

Utilize Blackboard to submit assignments. 14.0 86.0

Utilize Internet-based communications to contact you (for
example, instant messages, Facebook, Wiki, Blog)

12.3 87.7

Participate in a "threaded discussion group" for your class 10.5 89.5

Download freeware 8.8 91.2

Create a web page 3.5 96.5

Other Internet task(s) 7.0 93.0

Word processing 57.9 42.1

Type a lab or project report 52.6 47.4

Type a formal research paper 28.1 71.9

Type a business letter 8.8 91.2

Prepare a brochure or newsletter 3.5 92.5

Other word processing task(s) 14.0 86.0

Table 2. Specific ICT Tasks Required in Undergraduate Agriculture Courses (n=57)

Use of Required



Discussion and Implications
The typical undergraduate agriculture course at

this university required students to complete a mean
of 8.46 ICT tasks in fall 2009, with six specific tasks
being required in 50% or more of all courses. These

six tasks were receive email,
send email, search the
Internet, submit course
assignments as attached
email files, use Black
board® to acquire course
information, and type a lab
or project report. Less than
one-half of courses required
students to complete any
tasks related to spread-
sheets, computer graphics,
miscel laneous use, or
databases. By and large,
students were not required
to complete ICT tasks
designed to extend class
discussion and participation
beyond the classroom, such
as use of course listserves,
discussion groups, or wikis,
blogs, and Facebook©.
Undergraduate agriculture
courses at this mid-south
land-grant univers i ty
tended to require limited
student ICT use with most
required tasks being drawn
from a narrow range of
fairly low-level ICT skills.

Faculty rank, teaching
exper ience , and FTE
teaching assignment were
not significantly ( > .05)
related to the number of
ICT tasks required, either
overall or by ICT task area.
Self-perceived ICT compe-
tency had a significant ( <
.05) positive correlation
with the number of spread-
sheet tasks required. Course
level had a significant ( <
.05) positive correlation
with the number of word
processing, spreadsheet,
computer graphics, miscel-
laneous, and total ICT tasks
required. Thus course level,
as opposed to instructor
characteristics, appears to
be the best predictor of
required student ICT use.
While required ICT tasks
did tend to increase in
upper-level courses, the
question arises as to

whether overall and specialized ICT use require-
ments are sufficient to prepare graduates for effective
ICT use in their careers (Graham, 2001). Further
research in this area is needed.

P

P

P

Computer graphics 38.6 61.4

Create materials using presentation graphics software 33.3 66.7

Make drawings using computer-assisted drafting program 8.8 91.2

Create visual illustrations using graphic-design programs

(for example, Adobe Illustrator, Adobe Photoshop, etc.)

8.8 91.2

Prepare a brochure or newsletter using layout program (for
example, Adobe In-Design)

1.8 98.2

Other computer graphics task(s) 0.0 100.0

Spreadsheet 33.3 66.7

Enter data into an existing spreadsheet 29.8 70.2

Create charts and/or graphs using a spreadsheet 22.8 77.2

Create a new spreadsheet 21.0 79.0

Write a spreadsheet formula that performs a single

mathematical operation

19.3 80.7

Use spreadsheet functions (e.g. IF, MAX, MIN, etc.) 17.5 82.5

Write a single spreadsheet formula that performs a series of
mathematical operations

15.8 84.2

Use spreadsheet database functions (e.g. sort, query) 8.8 91.2

Create a spreadsheet macro 1.8 98.2

Create PivotTables 1.8 98.2

Other task(s) 3.5 96.5

Miscellaneous 33.3 66.7

Conduct a literature search using Agricola, ERIC,

FirstSearch or similar database

28.1 71.9

Use specialized applications 17.5 82.5

Write a computer program 3.5 96.5

Transfer files from a personal computer to a mainframe

computer (or vice versa) using file transfer software (for
example, Telnet or SshClient)

1.8 98.2

Use a financial management program such as Quicken 1.8 98.2

Other miscellaneous task(s) 0.0 100.0

Table 2. Continued

Database 8.8 91.2

Enter data into an existing database 3.5 96.5

Create a new database 3.5 96.5

Sort and/or query a database 3.5 96.5

Create a database report 3.5 96.5

Do database programming 0.0 100.0

Other database task(s) 0.0 100.0
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By and large, faculty members planned to
maintain their current levels of required ICT use in
these courses over the next two to three years. Few
faculty members planned to decrease use in any ICT
area, while moderate increases were anticipated in
each area. Thus, in the near term, future required
student use of ICT is likely to increase at a fairly slow
rate. Opportunities for faculty development should
be provided in areas of ICT interest where competen-
cies and skills are lacking in an effort to increase
adoption of course-relevant ICT tasks.

Findings from this study support the need for
[University] administrators and faculty to value and
implement ICT skill development beyond the basics.
Research indicates that students are entering college
with ICT skills most suited for social networking
(Ratliff, 2009). If agriculture students are to gain the
level of ICT proficiency desired by graduates
(Shrestha, 2009) and employers (Graham, 2001), it
seems reasonable that students must first learn these
skills and then be required to practice their use in
appropriate courses throughout their undergraduate
careers (Kuth and Vesper, 2001).

In previous years, college goals at the University
of Arkansas have focused on increasing the develop-
ment and use of ICT skills in the classroom. Although
it is not feasible or necessary to include every outlined
skill in university curriculum, it is critical for admin-
istrators and faculty to understand the educational
and workplace value of ICT skills. Nationally,
institutions should ensure / enact policy regarding
teacher competencies in ICT. ICT skills of importance
and value should be integrated into course syllabi in
an effort to create successful outcomes in teaching
and learning that are content specific. Additionally,
information and communication technology should
be selected based on learning strategies and
resources needed as necessary for the course.

While all instructors should be encouraged and
assisted in integrating appropriate ICT requirements
into their courses, required “ICT intensive” courses
should be developed at either the department or
college level. Assignments in these courses should be
designed to require a variety of higher-level ICT tasks
appropriate for the subject matter. The details of this

or similar plans should be
determined by the faculty,
possibly through an ad hoc
committee established for
this purpose or by the
college curriculum commit-
tee.

F ina l ly, g iven the
importance of ICT to career
success (Graham, 2001) and
graduating seniors' percep-
tions concerning inadequate
ICT skills (Shrestha, 2009),
other agriculture colleges
and departments should

examine required student ICT use in their courses.
Information from such studies should prove useful in
designing appropriate educational experiences to
prepare graduates for career entry and advancement.
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Abstract

Introduction

Potential students who would otherwise be
averse to majoring in agriculture, yet who embrace
the opportunities available in horticulture indus-
tries, should be recruited to this agricultural field.
However, they are unaware that ornamental horti-
culture and related areas, including turf and land-
scape design, are indeed, agriculture. It is important
to provide learning opportunities to increase stu-
dent's awareness of agriculture so they can make
unbiased decisions and enter careers in the field.
Therefore, residential ornamental summer intern-
ships were conducted in 2005-2007 for select
Delmarva Peninsula high school students. Thirty-
five high school students from 16 high schools on the
Eastern Shore, the Western Shore, and neighboring
states participated in the two-week program, where
they learned about landscape design, propagation,
turf, floral design, horticulture therapy, tissue
culture, water quality, geospatial information
systems, and horticulture careers. All students
reported that they gained new knowledge and
interest in the above areas, and demonstrated the
gain in knowledge on tests they completed. They
agreed that the program increased their desire for a
career in ornamental horticulture. Fifty-six percent
indicated that they will consider a career in agricul-
ture or ornamental horticulture. Students agreed
that they learned much from the program, including
new skills, techniques, and ideas.

According to ongoing reports, American youth
lack agricultural knowledge and literacy while at the
same time they have several misconceptions about
agriculture (Fields et al., 2003; Myers et al., 2004;
Overbay and Broyles, 2008). Influenced by factors
such as negative perceptions, the pervasive biases of
some sectors of society, career opportunities, and
influential individuals, many of these students,
particularly minorities, equate agriculture and
horticulture with negative images of post slavery
share cropping (Bradley et. al, 2000, Fields et. al.,
2003, Myers, 2004, Pieter et al., 2004). According to
Gilmore's (2006) citing of the study of J. A. Gonzales,
2006, 41% of high school students have a misconcep-
tion or image issue with agricultural sciences, 33%
lack knowledge of employment opportunities, and

22% are unaware of fields of study within Food
Agriculture Natural Resources and Related Sciences.
Among students the overwhelming perception is that
agriculture is farming, which is viewed as boring,
stressful, and hard physical labor with low pay (Holzj-
Clause and Jost, 1995; Talbert et al., 1999; Overbay
and Broyles, 2008). Consequently, some youth avoid
studying agriculture or related disciplines when they
select their college major and miss the opportunity to
have a career in this field. For example, Bradley et al.,
(2000) reported no minority enrollment in their study
of selected horticulture departments and that most of
the enrolled students made the decision to major in
horticulture while in high school or by the sophomore
year in college. Furthermore, the report of Jones and
Larke (2003) noted that many students of color did
not decide to enroll in an agriculture related class or
pursue an agriculture-related career until college,
further evidence of the need for more agricultural
awareness for K-12 youth.

Youth's aversion to agriculture and horticulture
pose a challenge for the workforce since this limits
the number of agriculture- prepared graduates to
meet workforce needs. Indeed, the 2009 report of the
Association of Public and Land Grant Universities
(APLU) noted a widening gap between the number of
agricultural job vacancies and the number of gradu-
ates needed to fill them. In concurrence that the lack
of agriculture literacy and agricultural interest
among youth must be addressed, some proponents in
higher education have now issued the call to support
more integration or augmentation of K-12 curricu-
lum through different types of agricultural programs
(APLU, 2009).

While there are ways such as vocational agricul-
ture programs like 4-H and FFA, by which the
agriculture curricula of K-12 students have been
supplemented during the school year, other modes
such as short summer programs have also caused
gains in agriculture knowledge for students and
increased interest in agriculture as evidenced by the
work of Cotton et al., 2009, Galbraith et al., 2003, and
Russell, 1993. Furthermore, researchers who studied
student enrollment suggested that mentoring,
teaching, and enhanced interactions with leaders in
the career field could have a major impact on these
students at the college level (Jones and Larke, 2003).

Experiential activities can be effective in stu-
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dents' learning, by enabling them to understand and
make connections with the different disciplines.
Since high school students fail to see the inherent
multidisciplinary nature of agriculture as not only
production and marketing, but also as the science of
the disciplines, we believe that the use of learning
techniques, such as field trips and hands-on laborato-
ries, will enable them to better understand ornamen-
tal horticulture and related disciplines. Herein,
ornamental horticulture is defined as the production,
marketing, and scientific nature of plant and plant
products for aesthetics, and recreational value.
Moreover, the value of hands-on experience in
supporting the experiential learning of students has
been well established (Knobloch's 2003, Powell et al.,
2009; Retallick and Steiner, 2009). Ornamental
horticulture, along with floriculture, comprises the
United States Green Industry, one of the fastest
growing sectors in crop- related agriculture. This
industry has an average annual growth rate of 9%
(Johnson and Johnson, 1993) and represents nearly
10% of all crop agriculture. For greenhouse and
nursery crops, the total wholesale receipts continue
to rise and were $15.7 billion in 2004 (McCarron,
2005). A similar trend is evident on Maryland's
Eastern Shore, home to the University of Maryland
Eastern Shore (UMES), where this internship was
conducted. Therefore the objective of this program
was to provide experiential opportunities for high
school students to learn about selected areas of
ornamental horticulture and to determine the effects
on their agricultural literacy and interest.

Through the team efforts of a program facilitator,
faculty, and agriculture ambassadors, a two-week
ornamental horticulture summer program for high
school students was conducted during the summers
of 2005, 2006, and 2007. Financial support was
provided by a USDA teaching capacity grant. These
funds supported room and board, and a $400.00
stipend for each high school intern; salaries for
program coordinator, and college students who
worked as dorm assistants; and other related pro-
gram costs. Students were recruited from 16 high
schools on the Delmarva Peninsula and neighboring
states. In the 2006 group, with the exception of eight,
who were also participating in an Upward Bound day
program on the campus, all students lived on campus.
During the spring of each of the camp years, the
implementation committee developed letters,
application forms, and flyers and sent them out to
several high schools. The selection criteria were an
essay explaining why the student was interested in
the internship and what he or she would like to gain
from it, two letters of recommendation from a faculty
member or administrator at their school, a resume,
an official transcript, and a list of their inter-
ests/hobbies. Based on the program selection criteria,

a total of 35 students (Table 1) were selected and
participated in the program during this period. The
breakout of participants by year was 8, 18, and 9 for
years 2005, 2006, and 2007, respectively. Over the
two-week period, students were engaged in various
activities to enlighten them about ornamental
horticulture while experiencing campus life. These
activities included field trips to a nursery, golf course,
botanical garden; talks with/by professionals;
exploration of job opportunities; discussions of
careers in agriculture, horticulture, and ornamental
horticulture; and hands-on laboratory activities in
landscape design, plant propagation, turf, floral
design, horticulture therapy, tissue culture, water
quality, and geographic information systems. Based
on the nature of the topic areas and the available
times for some of the activities, the length and
frequency of the sessions and overall student expo-
sure to the hands-on laboratory activities for each
area averaged six hours, with landscape design
exposure the longest, at 13 hours. The exposure to
field trips was 15 hours for each internship session
and included nurseries, a flower shop, Longwood
Botanical Gardens, the National Arboretum, a golf
course, and a greenhouse. Most of the academic
sessions were taught by UMES faculty. A commercial
horticulturalist, floral designer, golf course manager,
and nursery manager also taught some sessions.

Agricultural literacy was determined using two
components: the student's actual knowledge and the
student's perception of their gain in knowledge and
interest in the topic areas. Each student's knowledge
of the topic areas was assessed. For the 2005 and 2006

Methods
Program Participants and Activities

Student's Agricultural Literacy and Interest

Table 1. High school Student Demographics in the
Ornamental Summer Internship Combined over 2005,
2006, and 2007 (n=35)

Frequency/Value

10 (29%)

25 (71%)

21 (60%)

12 (34)

1 (3%)

1 (3%)

8 (23%)

12 (34%)

11 (31.5%)

4 (11.5%)

3.3

Characteristic

Male

Female

African American

Caucasian

Asian

Hispanic

Freshman

Sophomore

Junior

Senior

Gender

Race

Classification

Average GPA
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sessions, students completed short descriptions of
each of the eight hands-on topic areas covered in the
program. In the 2007 session, they completed a pre-
and post-test of some of the hands-on subjects
covered in the program and answered three open-
ended questions to demonstrate their understanding
of agriculture and related horticulture disciplinary
areas. The pre-test was administered at the begin-
ning of the first session of the program; the post-test
was completed during the last class session of the
program. The pre- and post-tests for the hands-on
topics were graded as correct or incorrect. The pre-
and post-test given to assess the student's thoughts of
the disciplinary areas included three tasks: to
describe what came to mind when they heard the
term “agriculture,” to describe what came to mind
when they heard the term “horticulture,” and to
describe what came to mind when they heard the
term “ornamental horticulture.” These responses
were categorized into two groups: those pertaining to
the production of a commodity and those pertaining
to the science, production, and marketing of a
commodity.

Each student's percep-
tions were determined for
each year of the program.
They completed surveys on
their perceived knowledge
and interest about the topics
covered, satisfaction with
the program, suggestions
for the program, and their
inclinations for a career in
agriculture or ornamental
horticulture. Their knowl-
edge and interest about the
topics covered were assessed
using a Likert scale of 1-5,
where 1 = none, 2 = little, 3
= some, 4 = much, and 5 =
excessive. Overall informa-
tion on the program was
also determined using the
Likert scale of 1-5, where 1 = strongly disagree, 2 =
disagree, 3 = neutral, 4 = agree, and 5 = strongly
agree. This study was deemed exempt by the
University of Maryland Eastern Shore Institutional
Review Board.

Data were analyzed using SPSS Statistics 17.0.

The demographics of the high school participants
included mostly females (71%) due to the limited
number of male applicants (Table 1). A similar trend
for a lower percentage of male participants was also
reported for the summer high school program of
Overbay and Broyles (2008). Our students were

primarily African American (60%) and Caucasian
(34%) as well as sophomores, juniors, freshman, and
seniors, who had an overall GPA of 3.3. The high
percentage of African Americans students attracted
to this summer program is in sharp contrast to the
much smaller percent enrolled nationally in agricul-
tural degree programs, which have predominantly
Caucasians. We believe this is influenced by our
university's historic mission and ability to attract
African American students, to its programs, which
have 75% black enrollment. Each year the residential
students were exposed to campus life as they experi-
enced the ornamental program activities, which were
done Monday-Friday of each week. Using laboratory
exercises, field trips, presentations by guest experts,
and their own presentations on their experiences at
the culmination of each internship, students gained
knowledge of ornamental horticulture, horticulture,
agriculture, and the following eight related topics:
landscape design, propagation, turf, floral design,
horticulture therapy, tissue culture, water quality,
and geographic information systems.

For the 2005 and 2006 sessions, 100% of the
students demonstrated literacy in the eight hands-on
topics through their accurate completion of the short
descriptions of two things they learned from each of
the areas covered in the program (Table 2). In 2007,
the pre- and posttest on these topics also showed a
trend for students' increased knowledge of most of
these topics after their participation in the program
(Table 2). On the contrary, the limited sample of 2007
students generally did not change their immediate
perceptions of the three disciplinary areas of orna-
mental horticulture, horticulture, and agriculture.
From the time they took the pretest to the time they
took the posttest, the dominant perception centered
on production (data not shown). They did not include
science as a part of their first thoughts on these three

Data Analysis

Results and Discussions
Program Participants and Activities

Student's Agricultural Literacy and Interest

Table 2. Percent of Students Knowledgeable about Selected Topics Before and
After Ornamental Program

Topic 2005

Post-test

2006

Post-test

2007

Pre-test

2007

Post- Test

Landscape Design 100 100 88.9 88.9

Plant Propagation 100 100 33.3 100

Turf 100 100 66.7 77.8

Floral design 100 100 77.8 100

Hort Therapy 100 100
z
ND ND

Tissue Culture 100 100 22.2 77.8

Water Quality 88 100 11.1 77.8

GIS 100 ND ND ND

z Not determined
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areas. This finding is similar
to that of Overbay and
Broyles (2008), who noted
that many students in their
summer program still
defined agriculture as
farming after they had
c o m p l e t e d a s u m m e r
experience in agriculture.
Our results indicate that
high school students may
need to be exposed to longer
periods of education on
these topics in order to
readi ly connect their
thoughts with the science of
these career areas.

Students' perceptions of
their knowledge showed a
trend, in that they believed
they had gained knowledge
from the hands-on topic
areas over the course of the
internship (Table 3). They
felt that they had little to no
knowledge of the hands-on
topics before the internship
and increased to having
some knowledge after
completing the program.
Their perceptions of this
knowledge gain tended to
agree with their actual
assessments based on the
open-ended questions on
the eight topics at the end of
the 2005 and 2006 sessions
and from the pre- and
posttest questions for 2007
(Table 2). Similar to their
perception of gain in
k n o w l e d g e , s t u d e n t s
indicated on the surveys
that they had gained an
interest in the topic areas
(Table 4). In general, their
interest level rose from little
to some. With respect to
t h e i r p e r c e p t i o n s o n
ornamental horticulture
and horticulture careers,
they indicated that they had
some knowledge of and
interest in the careers at the
end of the program. Follow-
up questions for the com-
bined three years revealed
that most (97%) thought
they will use the skills and
knowledge from the pro-

Table 3. Student Perception of their Knowledge Before and After Ornamental
Program for 2005-2007

Topic Before After P- values

Mean SE Mean SE 0.00*

Landscape Design Z 2.03 0.18 3.73 0.19 0.00*

Plant Propagation 2.15 0.21 3.50 0.18 0.00
*

Turf 1.62 0.16 3.62 0.21 0.00
*

Floral design 2.76 0.25 3.70 0,22 0.01*

Hort Therapy 1.59 0.17 3.24 0.19 0.00
*

Tissue Culture 1.77 0.24 3.12 0.27 0.00
*

Water Quality 2.10 0.22 3.35 0.19 0.00
*

GIS 1.25 0.16 2.63 0.33 0.00*

Ornamental horticulture

career

y
ND ND 3.1 0.20

Horticulture career ND ND 2.8 0.23

Z
Scale of 1=none,2=little,3=some,4=much and 5=excessive

* p<0.05
y
Not determined

Table 4. Student Perception of their Interest before and after Ornamental
Program for 2005-2007

Topic Before After p- values

Mean SE Mean SE

Landscape Design Z 2.53 0.24 3.50 0.22 0.00*

Plant Propagation 2.62 0.23 2.91 0.23 0.37

Turf 1.88 0.21 2.94 0.23 0.00
*

Floral design 3.21 0.27 3.47 0.24 0.48

Hort Therapy 2.18 0.24 3.18 0.24 0.00
*

Tissue Culture 1.82 0.31 2.82 0.35 0.04
*

Water Quality 2.26 0.24 2.71 0.24 0.20

GIS 1.75 0.41 2.38 0.46 0.33

Ornamental horticulture

career

y
ND ND 3.24 0.24

Horticulture career ND ND 3.33 0.26

Z
Scale of 1=none,2=little,3=some,4=much and 5=excessive

* p<0.05
y
Not determined

Table 5. Students' Combined 2005-2007 Response to Career Questions

Questions Yes (%) No (%)

Will you use the skills and knowledge obtained from this program in the

future?

97 3

Will you consider majoring in Agriculture when you attend college? 56 41

Will you consider a career in Ornamental Horticulture? 56 41
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gram, and 56% would consider majoring in agricul-
ture or ornamental horticulture (Table 5).

Based on a list of 16 statements related to the
program, students agreed overall that the program
was positive and that they learned much (Table 6).
Learning new skills and exposure to new concepts
and ideas were among the highest rated areas, rating
4.6 out of 5. While they found the program activities
(4.4) and field trips (4.3) helpful in understanding the
topics, they were neutral (3.1) in their response on
whether the internship experience was challenging.
Because the internship experience included the
academic activities as well as other aspects of campus
life, we believe this may have negatively impacted
this factor based on their comments, such as dislike
for walking too much on campus and dissatisfaction
with the variety of campus foods.

When asked whether the internship length,
length of each class session, or the number of field
trips were insufficient, sufficient, or excessive, at
least 80% felt that two weeks was adequate for the
length of internship and five was adequate for the
number of field trips. However, 26% felt that the
length of each individual class session was excessive,
an observation noted in the feedback pertaining to
what they disliked.

Students have offered a variety of comments and
suggestions about the program over the last three
years. Some of the common ones are as follows. In
response to what they liked most about the program,
they noted learning new things, the lab projects, and
field trips, with Longwood Gardens a favorite trip
site. One student commented, “I got to learn new
things that never really crossed my mind.” Their
dislikes were walking too much on campus, a lack of
variety in campus foods, and long class periods. When
asked what topics they would have liked to learn
more about, surprisingly, they noted all the topics
covered in the internship. Yet, they complained that
the duration of the class periods were too long. This
suggests that shortening each class session and
increasing the frequency of each class may be more
effective for learning in future activities. Although
students were accepted to this program because of
their stated interests in ornamental horticulture, it is
interesting that one of their additional comments
suggested broadening the learning experience by
including more areas of horticulture or agriculture.

Overall, students learned about new areas in
ornamental horticulture during the two-week
internship period and highlighted the field trips and
lab projects as their favorites. Most thought that the

length of the intern-
ship was adequate,
and some preferred
shorter individual
class sessions. This
will be one item for
consideration for
future K-12 student
activities.

Graduates from
the three years of
summer programs,
p r o v i d e d a l o w
response rate (20%)
to a follow up survey
mailed to them in
s u m m e r 2 0 0 7 ,
following the end of
the last program. All
respondents were
enrolled in a college
program with 8.6%
studying agriculture
a n d t h e o t h e r s
studying engineering,
business, pre-nursing
or criminal justice.
They stated that they
would recommend or
had recommended
the program to other
students because of
the experience and
knowledge they had
gained. It was our

Table 6. Student's Overall Rating of the Program Activities (2005-2007)

Student perception 2005
z
Mean

2005

SD

2006

Mean

2006

SD

2007

Mean

2007

SD

My overall experience was positive 4.75 0.46 4.18 0.73 4.33 0.50

My internship experience was challenging 3.38 0.51 3.11 0.99 2.89 1.36

I learnt new skills and techniques 5.00 0.00 4.35 0.61 4.56 0.53

I was exposed to new ideas and concepts 5.00 0.00 4.41 0.51 4.44 0.73

The labs and studios were conducive to
my learning

4.25 0.71 4.18 0.64 4.44 0.73

The instructors were knowledgeable 4.88 0.35 3.83 1.07 4.56 0.53

The instructors presented their information
clearly

4.00 0.53 4.18 0.64 4.33 0.87

The education materials helped me learn 4.63 0.74 4.35 0.70 4.44 0.53

I felt comfortable around the instructors 4.75 0.46 4.18 0.95 4.67 0.71

I felt at ease participating in discussions 4.63 0.52 3.82 1.07 4.56 0.73

The projects were interesting 4.38 0.52 3.88 0.78 4.11 0.78

The projects helped me understand the
topics

4.38 0.52 4.35 0.49 4.44 0.73

The field trips helped me understand the

topics

4.63 0.52 4.06 0.83 4.44 0.53

I learnt much from the program 4.88 0.99 4.35 0.61 4.33 0.71

This experience increased my desire for a
career in ornamental horticulture

3.88 0.71 3.41 1.06 3.44 1.13

I will recommend this program to other
students

4.75 0.77 3.94 0.75 4.44 0.73

n 8 18 9

Rating scale where 1=Strongly disagree, 2=Disagree, 3=Neutral, 4=Agree, 5=Strongly agree

12 NACTA Journal • June 2011

An Ornamental



observation that this program had become popular,
not only because of our advertising, but also due to
the interns' dissemination of information to other
students in their schools. We continued to receive
inquiries about the next year's programs after the last
internship. Regrettably, the grant funds had been
exhausted as the grant expired; and we did not have
resources to continue the program.

The findings from these three summer intern-
ships show that high school students learned new
information and developed new ideas and skills in
ornamental horticulture. This finding was in agree-
ment with their belief that they had increased their
knowledge and interest in this area. While the total
number of students impacted by this program over
the three years was low (35), the trend in their
increased knowledge indicates that short term
summer programs can have a positive effect on
increasing student literacy in ornamental horticul-
ture and related sciences. Although students
perceived that they had some knowledge of ornamen-
tal horticulture and horticulture after completing the
internship, they may need to be exposed to additional
agricultural learning opportunities as many still fail
to first connect the science with agriculture, horticul-
ture, and ornamental horticulture when they think
about these career fields.

Summary
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Abstract

Introduction

Graduate students are a critical component to
the agricultural education profession and it is
necessary to ensure that conferences provide valu-
able professional development to its future leaders.
The purpose of this descriptive research was to assess
Agricultural Education graduate students' percep-
tions of and to determine the factors influencing
attendance at American Association for Agricultural
Education conferences. Sixty-six graduate students
responded to a national online survey in the fall of
2009 for a 55% response rate. Results of this study
indicated networking and employment opportunities
were the most important reasons why graduate
students attend professional conferences. The
majority of graduate students attending conferences
were PhD/EdD students pursuing higher education
faculty positions. Research paper sessions and
professional development workshops were the two
highest rated conference activities, while the gradu-
ate student meetings and special interest group were
ranked the lowest. Qualitative comments indicated
the need for additional networking opportunities and
more structured needs-based graduate student
meetings. These findings offer useful information for
AAAE faculty coordinators to plan valuable graduate
sessions, programs, and activities at future confer-
ences.

Within the American Association for
Agricultural Education (AAAE), members value the
importance of professional development, as evi-
denced by annual conferences within the three
regions of the organization, as well as the national
conference. A cursory review of conference agendas
and conference business meeting minutes revealed
that an overwhelming majority of AAAE members
attended at least one of the AAAE-sponsored confer-
ences for each of the past several years. Such anec-
dotal evidence was indicative of the value AAAE
members placed on professional development and
research-sharing opportunities provided through the
various conferences of the organization.

Interestingly, a review of the research paper
proceedings and poster presentations for the north-
central, southern and western regions as well as the
national research conference proceedings revealed

numerous authors/presenters were not faculty
members, but graduate students. Few would ques-
tion the value of involving graduate students in these
research and innovative-idea sharing opportunities.
However, there was a question as to the professional
development value of regional and national AAAE
conferences, beyond the research and poster sessions,
for the graduate students.

VanSandt and Anderson (1992) noted profes-
sional conferences provided both personal and
professional growth opportunities. “Through
meeting new people, you create opportunities for
your own growth and build a network of resource
people and a support system” (2). Aitkin et al. (2004)
listed benefits of professional organization confer-
ences, including sense of identity, recruitment,
personal and career development, networking,
formal and informal information exchange, and
research, teaching and practice connections.

The meeting participation model (Lee and Back,
2008) provided a framework for this study. The model
hinges on the concept that association members
make meeting participation decisions consciously,
therefore “their plan to attend the meeting can be
affected or altered through changes in attitude and
perceived social norms that contribute to the forma-
tion of meeting participation intention” (p. 308). This
model is based on and influenced by the Theory of
Reasoned Action and the Theory of Planned
Behavior. The meeting participation model included
five constructs: attitude, subjective norm, perceived
behavioral control, destination image, and past
experience. Attitude refers to an individual's beliefs
about a destination; subjective norm and perceived
behavioral control refer to an individual's intention
to perform a behavior; destination image refers to the
attributes of a destination; and past experience refers
to past-meeting participation and its effect on future
response. These constructs are considered to be input
factors that affect an individual's preference, destina-
tion image, and motive to travel. Lee and Back (2008)
recommended utilizing strategies to encourage first-
time members' attendance as well as to focus on the
benefits the sponsoring organizations or individuals
receive through allowing meeting attendance. Knight
(2002) noted the importance of formal and informal
student interactions at conferences, whereby
students have the opportunity to share together and
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discuss with one another what they have gleaned
from conference sessions. Additionally, Knight noted
the students had opportunities to meet future
professional colleagues. Apul and Tufenkji (2007)
reported graduate students desired access to regional
and national conferences for similar reasons to Aitkin
et al. (2004): networking, real-world experience,
targeted membership, and organizational service.
Further, conferences were listed as one of the key
reasons graduate students would join a professional
organization. Perhaps most interesting was the Apul
and Tufenkji finding that graduate students per-
ceived networking as not only interacting profession-
ally with professionals and faculty members, but also
connecting with other students.

The American Society of Horticultural Sciences
(ASHS) provided a workshop for graduate and
undergraduate students attending the 2008 ASHS
professional conference. The pre-conference work-
shop, facilitated by an ASHS member, targeted
undergraduate and graduate students with informa-
tion about the various components of the conference
so the students could “gain the most from their
conference experience” (ASHS, 2008, p. 1054). An
additional student-oriented workshop during the
annual ASHS conference sponsored by the ASHS
Collegiate Activities Committee was entitled

, …, with the objective
“to expose students to some of the career options in
horticulture and provide a forum for students to ask
questions and get answers from a panel of profession-
als in horticulture” (p. 1061).

Barrick et al. (2006) discovered faculty and
graduate student agreement on the importance of
faculty members providing opportunities for gradu-
ate students to attend professional meetings.
However, the data revealed graduate students
perceived the faculty members should be more
proactive in providing those professional develop-
ment opportunities. Additionally, Barrick et al.
reported graduate students believed their ideas were
not treated with due respect by faculty mentors and
that graduate students preferred to receive more
assistance in preparing publications.

Other researchers acknowledged the importance
of helping graduate students develop research skills
(House and Sterns, 2003; Shelton et al., 2006).
Likewise, the importance of preparing graduate
students outside classroom settings was noted by
McKenna et al. (1993) and Skelly et al. (2002).
However, the focus was primarily on field and
laboratory operations rather than professional
development and peer contact. Mentoring was noted
as essential in the faculty member-graduate student
relationship (Dodson et al., 2006; Kilmer et al., 1997;
Shelton et al., 2006); however this was not included in
professional conferences as part of the mentorship
process. Based on the involvement of master's and
doctoral level graduate students in regional and
national Agricultural Education professional

conferences, the importance of such involvement for
the professional and career development of the
students was accepted. However, there was little
evidence regarding the best practices for accomplish-
ing that professional development and career
mentoring.

The purpose of this research was to assess
agricultural education graduate students' percep-
tions and to determine the factors influencing
attendance at the American Association for
Agricultural Education (AAAE) regional and
national conferences. This purpose was accomplished
through the following specific objectives:

1. Determine selected demographic characteris-
tics of graduate students who attended the AAAE
regional and national conferences in 2008-2009;

2. Determine the graduate student attendees
perceptions of professional development activities at
AAAE regional and national conferences in 2008-
2009;

3. Determine graduate students attendance
patterns at AAAE regional and national conferences
in 2008-2009

4. Determine participants' perceptions of
graduate student meetings at AAAE regional and
national conferences in 2008-2009.

The population for this study was graduate
students who attended a regional and/or national
agricultural education affiliated professional confer-
ence in 2008-2009. A census of 127 participants was
obtained from the official list of attendees provided by
each regional conference chair and the national chair.
Due to inaccurate and incomplete lists, the final
sample consisted of 120 graduate students. The
instrument was researcher-developed based upon
needs and curiosities of agricultural education
faculty and graduate students at Montana State
University. The instrument was designed on
SurveyMonkey™ with specific focus on how to add
value to professional conference participation for
graduate students. Questions were derived from
literature on conference participation and student
professional development (American Society for
Horticultural Science, 2008; Skelly et al., 2002;
VanZandt and Andersen, 1992). Survey questions
were created to determine attendance patterns at
AAAE conferences, opinions on the conference
sessions and activities, factors that added or
decreased value to conference experiences, and gain
insight into professional development opportunities.
The survey was assessed for validity by a panel of
university faculty. Ten agricultural education
graduate students who have previously attended a
national AAAE conference participated in a pilot test
to assess reliability. A Cronbach's alpha was also
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calculated on the instrument and revealed a reliabil-
ity coefficient of 0.81. Following the validity and
reliability assessments, several questions were
restructured.

The Montana State University Institutional
Review Board approved the study protocol and all
participants provided voluntary consent online prior
to completing the survey and participating in the
study. This study was deemed exempt by Montana
State University IRB. The survey was disseminated
using the web-based host SurveyMonkey™ and
consisted of 25 questions divided into four sections.
Section one centered on participants' graduate
program background and sought to determine their
participation levels in professional conferences.
Sections two and three included specific questions
about participation in a 2008-2009 AAAE Regional
Conference and/or the 2009 AAAE National
Conference. These two sections assessed respon-
dents' perceptions of the value of conference sessions
and activities. The last section focused on partici-
pants' insight into ideas for future conferences.
Researchers utilized a modified version of Dillman's
(2000) tailored design method. An introductory email
was sent via SurveyMonkey™ to 120 graduate
students who met the criteria of having attended a
regional and/or national AAAE conference in 2008-
2009. This correspondence informed potential
participants they had been selected for the study and
included background information about the study,
the informed consent form, and a web link to the
survey. Participants gave voluntary consent by
clicking on the link to complete the survey. One
university blocked emails from SurveyMonkey™,
therefore a copy of the email was sent through a
personal email and responses were combined in the
results section. The survey remained active for 30
days and non-responders/late responders were sent
two reminder emails two weeks apart. Because the
response rate was less than 80%, researchers chose to
contact 5 to 10% of the sample to gather data to
address the non-response as recommended by
Tuckman (1999). A random sample of 10 non-
respondents was contacted via personal email to
answer critical questions on the survey. After com-
paring answers, no differences were found between
respondents and non-respondents in a way relevant
to the study.

Data were analyzed using SPSS 18.0 software
package, Microsoft Excel, and SurveyMonkey™. The
data collection period was from September 22, 2009,
to October 22, 2009. Responses were filtered through
SurveyMonkey™ to only include current graduate
students during the 2008-2009 school year and fully
completed surveys. After eliminating duplicates and
partial responses, the survey yielded a 55.0% (N=66)
response rate. SurveyMonkey™ allowed the research-
ers to report descriptive statistics by providing charts
and graphs based on each question. For further
analysis, data were downloaded into Microsoft Excel
and SPSS to calculate means, standard deviations,
and reliability coefficients.

Based on registration lists obtained from regional
and national conference coordinators, 120 graduate
students comprised the study sample. All respon-
dents were enrolled as graduate students during a
semester or quarter of the 2008-2009 school year.
Twenty-eight percent of the respondents (n=19)
were Master's students; 63.6% (n=42) were
PhD/EdD students; and 7.6% (n=5) were in com-
bined Master's and Doctorate programs.

The suggested length of participants' graduate
programs was reported as 1-2 years by 27.3% of
respondents (n=18); 2-3 years by 25.8% (n=17); 3-4
years by 40.9% (n=27); 4-5 years by 4.5% (n=3); and
more than 5 years by 1.5% (n=1). When asked about
the number of semesters completed in graduate
school, 18.2% (n=12) completed 1-2 semesters; 40.9%
(n=27) completed 3-4 semesters; 15.1% (n=10)
completed 5-6 semesters; 9.1% (n=6) completed more
than 6 semesters; and 16.7% (n=11) had completed
all degree requirements. Participants were asked to
identify their career goals and research topic areas.
The career goals reported were as follows: 19.7%
(n=13) were pursuing extension, 16.7% (n=11) were
pursuing high school teacher or administrator; 16.7%
(n=11) were pursuing industry positions; 12.1%
(n=8) were pursuing non-profit work; 15.2% (n=10)
were pursuing government; 15.2% (n=10) were
pursuing PhD/EdD programs; 72.7% (n=48) were
pursuing higher education faculty; and 15.2% (n=10)

Data Collection

Data Analysis

Results
Objective 1: Determine selected demographic

characteristics of graduate students who attended the
AAAE regional and national conferences in 2008-
2009.

Table 1.Graduate Student Research Topic Areas According to National Research Priority Agenda(N=66)

Topic f %

Agricultural Education in University and Postsecondary Settings

Agricultural Education in Schools
Agricultural Communications

Agricultural Education in Dom. & Int. Settings: Extension and Outreach
Agricultural Leadership
Other

Undecided

16

13
12

10
9
4

2

24.2

19.7
18.2

15.2
13.6
6.1

3.0

Table 1. Graduate Student Research Topic Areas According to National Research Priority Agenda (N=66)
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were pursuing international development.
Respondents were asked to categorize their research
topic into one of the National Research Priority Areas
(Table 1).

Participants were asked to rate the usefulness of
regional conference activities to professional develop-
ment using a 5-point Likert-type scale (Table 2).
Means and standard deviations were calculated. Only
51 respondents answered this question because 15
had not attended a regional conference. If respon-
dents did not attend the conference activity or if the
activity was not offered, they were not included in the
final calculations.

Participants were asked to rate the usefulness of
national conference activities to professional devel-
opment using a 5-point Likert-type scale (Table 3).
Means and standard deviations were calculated. Only
35 respondents answered this question because 31
had not attended the national conference. If partici-
pants did not attend the conference activity, they
were not included in the final calculations.

Of the 66 total respondents, 34 (54%) were
affiliated with the Southern Region, 18 (28.6%) were
affiliated with the North Central Region, and 11
(17.5%) were affiliated with the Western Region.
Forty-three respondents (65.1%) reported having
attended one or two AAAE conferences, while 33
respondents (39.3%) had attended 3-5+ conferences.
When asked about attendance at all professional
conferences (AAAE and others), 22 respondents
(34.9%) had attended more than five, 31 respondents
(49.1%) had attended two to four, and 10 respondents
(15.8%) had attended either one or five. In a check-all-
that-apply format, participants were asked the types
of all professional conferences attended (Table 4).
Fifty-one (81.0%) of the respondents attended a
Regional AAAE conference in 2008-2009. In a “mark-
all-that-apply” format, participants marked the
reasons for attending the regional conference (Table
5).

Attendance for professional conferences was
supported by a combination of the following funds
listed in descending order: department (82.4%),

personal (58.8%), grants
(15.7%), university (11.8%),
college (9.8%), and other
(9.8%).

Twenty-nine respon-
dents (56.9%) indicated
their regional conference
had a specific time for a
graduate student meeting,
and 70.6% of these (n=24)
attended this meeting.
When asked to categorize
the meeting, 23 respondents
(85.2%) described it as a
meet and greet/social; 11
respondents (40.7%) had
guest speakers at the
meeting; four respondents
(14.8%) described it as
professional development;
three respondents (11.1%)
described it as other; and
one respondent (3.7%)
described it as service
learning.

Thirty-five (55.6%)
respondents attended the
National AAAE conference
in 2008-2009 while 28 did

Objective 2:

Objective 3:

O b j e c t i v e 4 :

Determine the graduate student
attendees' perceptions of professional development
activities at AAAE regional and national conferences
in 2008-2009.

Determine graduate students'
attendance patterns at AAAE regional and national
conferences in 2008-2009.

Determine participants'
perceptions of graduate
student meetings at AAAE
regional and national
conferences in 2008-2009.

Table 2. Usefulness of Regional Conference Activities to Graduate Student Professional Development (N=51)

Activity: Likert Scale 1

f %

2

f %

3

f %

4

f %

5

f % Mean SD

Research Paper Sessions

Prof. Dev. Workshops

Arranged Social Events

Arranged Local Tours

Professional Seminars

Poster Session

General Session

Graduate Student Meeting

Business Meeting

0 0

0 0

1 2.0

1 2.0

0 0

0 0

0 0

0 0

3 5.9

1 2.0

4 7.8

4 7.8

2 3.9

4 7.8

4 7.8

6 11.8

10 19.6

5 9.8

10 19.6

7 13.7

11 21.6

6 11.8

10 19.6

17 33.3

17 33.3

4 7.8

19 37.3

20 39.2

11 21.6

20 39.2

16 31.4

13 25.5

23 45.1

16 31.4

12 23.5

11 21.6

19 37.4

9 21.6

10 19.6

7 13.7

9 17.6

3 5.9

7 13.7

6 11.8

2 3.9

4.14 0.81

3.81 1.01

3.80 0.89

3.80 0.97

3.75 0.97

3.53 0.75

3.47 0.97

3.44 1.13

3.10 0.96

Note. On a 5-point Likert-type scale, 1=Not useful, 2=Somewhat useful, 3=Useful, 4=Very Useful, 5=Extremely

Useful

Table 3.Usefulness of National Conference Activities to Graduate Student Professional Development (N=35)

Conference Activity 1

f %

2

f %

3

f %

4

f %

5

f % Mean SD

Research Paper Sessions

Prof. Dev. Workshops

Alumni Events

Professional Seminars

Arranged Social Events

Committee/SIG/Bus. Mtg

Poster Session

Opening Session

Graduate Student Meeting

0 0

0 0

1 2.9

0 0

0 0

0 0

0 0

0 0

1 2.9

1 2.9

0 0

1 2.9

2 5.7

2 5.7

1 2.9

3 8.6

5 14.3

5 14.3

2 5.7

6 17.1

3 8.6

4 11.4

5 14.3

9 25.7

5 14.3

8 22.9

10 28.6

13 37.1

8 22.9

11 31.4

11 31.4

19 54.3

13 37.1

22 62.9

9 25.7

5 14.3

18 51.4

17 48.6

10 28.6

6 17.1

5 14.3

7 20.0

3 8.6

9 25.7

2 5.7

4.41 0.74

4.35 0.80

4.08 1.02

3.91 0.90

3.87 0.76

3.87 0.82

3.76 0.75

3.71 1.07

3.09 0.97

Note. On a 5-point Likert-type scale, 1=Not useful, 2=Somewhat useful, 3=Useful, 4=Very Useful, 5=Extremely

Useful

Table 3. Usefulness of National Conference Activities to Graduate Student Professional Development (N=35)
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not. Of these 35 participants, 21 (60.0%) attended the
graduate student meeting. In a forced choice question
format, participants ranked the importance of
graduate student meeting activities on a 6-point
Likert-type scale (Table 6).

When asked how graduate student meetings
should be structured at future conferences, partici-
pants ranked the following choices in descending
order: 59% (n=36) desired a meet and greet at the
beginning of the conference; 58.3% (n=35) desired
various sessions throughout the conference; 56.7%
(n=34) desired a graduate session during a business
meeting; and 55.2% (n=32) desired all graduate
students to sit together during a meal. Additionally,
69.8% of the respondents (n=44) also indicated they
would like to have one to two graduate student
activities during a professional conference.

In a short answer format, participants were
asked how graduate student meetings could be
improved at professional conferences (Table 7).
Comments from 26 respondents were summarized
into three themes: (a) Adding more structure and
content to graduate student meetings by having a
formal agenda, leadership, planned program activi-
ties, and useful information to take home; (b) Focus
the meeting on needs-based topics to improve
professional development, research, and teaching
skills in order to better prepare students for future
careers; and, (c) Provide additional formal and
informal networking opportunities for graduate
students to interact with each other and faculty
members.

Professional networking was considered the
most important reason graduate students attend
professional conferences confirming the research of
VanSandt and Anderson (1992). Graduate students
placed repeated emphasis on this factor throughout
the survey. Although students can participate in
scheduled conference activities, it is also important

that they have time to visit
informally with faculty
during the conference.
Faculty should acknowledge
the significance placed on
developing personal and
professional relationships
and strive to frequently
interact with graduate
students in different ways.
This interaction can be done
formally in conference
sessions, meetings, work-
shops, and panel discus-
sions, as well as informally
at social activities, tours,
and session breaks. These
opportunities allow for
information exchange and
assist in building relation-

ships that can benefit both faculty and students in the
future. Conference coordinators should consider
including these types of events in the schedule in
order to provide both formal and informal network-
ing opportunities.

Beyond networking, other closely ranked reasons
to attend conferences were to learn about research
and present a paper or poster. These findings rein-
force the value of graduate student involvement at
the conference beyond attendance. These unique
opportunities help to build confidence, improve
research skills, create a sense of identity, establish
professional connections, and enhance the overall
graduate program experience (Aitkin et al., 2004).

The majority (63.6%) of graduate students
attending conferences was PhD/EdD students, and
when asked about career goals, 72.7% indicated that
they were pursuing higher education faculty posi-
tions. With this high number of doctoral students
pursuing professional positions, it is critical that
conference coordinators allow time for graduate
students to visit with faculty about career opportuni-
ties; this time also offers an excellent opportunity for
faculty recruitment (Aitkin et al., 2004). Additionally,
the inclusion of a career workshop, similar to the
2008 American Society of Horticultural Sciences
conference that exposes students to professional
options and allows them to ask faculty questions
could be a valuable experience.

All participants rated the same top two confer-
ence activities as being very to extremely useful for
professional development. The highest rated activi-
ties were research paper sessions and professional
development workshops. Therefore, graduate
students should continue to be encouraged by
advisors to submit and present papers at conferences
in order to gain experience and establish their
professional identity. Professional development
workshops should also incorporate topics valuable to
both faculty and graduate students and possibly be

Discussion

Table 4.Professional Conferences Attended by Graduate Students (N=66)

Conference f %

American Association of Agricultural Education (AAAE)

Other*
North American College and Teachers of Agriculture (NACTA)

Association for Career and Technical Education (ACTE)
Association for International Agricultural and Extension Education (AIAEE)
Association for Communication Excellence (ACE)

Agricultural Communicators of Tomorrow (ACT)

Association of Leadership Educators (ALE)

62

24
19

11
8
8

7

6

98.4

38.1
30.2

17.5
12.7
12.7

11.1

9.5

*Other included State AgEd Conferences, NAAE, SAAS, NAE 4-HA, ASABE, NIFS, ATE, MANRRS, AMS,

Outreach Scholarship Conference

Table 4. Professional Conferences Attended by Graduate Students (N=66)

Table 5.Graduate Students’ Reasons for Attendance at Regional Conferences (N=51)

Categories f %

Professional Networking

To learn about research
To present a poster

To present a paper
Non-professional reasons*
Other

Class requirement

37

27
27

25
14
3

1

72.5

52.9
52.9

49.0
27.5
5.9

2.0

*Non-professional reasons included to visit friends, see a new town, location, etc…

Table 5. Graduate Students’ Reasons for Attendance at Regional Conferences (N=51)
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divided into two separate sessions. It might be useful
for faculty to submit separate professional develop-
ment workshop proposals so that the sessions can
meet the specific needs of each audience. The lowest
rated activity at regional conferences was the busi-
ness meeting and was ranked by more than half of the
respondents as the desired time to offer a graduate
session. These results indicate this could be an
appropriate time to offer a professional development
session specifically for graduate students.

At the national conference, the graduate student
meeting was the lowest ranked activity, while 59.7%
of respondents also rated the graduate student
special interest group as least important. This data
indicates the need to re-examine the quality and focus

of these graduate student
events. If conference
coord inators are to
provide valuable career
and professional develop-
ment for graduate stu-
dents, then faculty must
reconsider the needs of
graduate students at
professional conferences
and structure activities to
better educate its future
leaders. Further research
on the professional and
career development needs
of graduate students can

assist in providing a direc-
tion for coordinators as they
plan regional and national
conference agendas.

Comments indicated
the need for more struc-
tured and topic-based
graduate student meetings.
The development of a
student leadership team
that provides direction to
t h e o v e r a l l g r a d u a t e
program could be used to
plan meeting content,
events, and networking
opportunities each year. The
idea of creating a newsletter
might also be an additional
opportunity for students to
contribute to the organiza-
tion and collaborate with
faculty. This graduate
leadership structure has
been successful in other
organizations, such as the
Association of International
Agricultural and Extension
Education, and should be
cons idered for AAAE
members as well. More than

50% of the respondents stated that they would like to
have a meet and greet, multiple sessions, a graduate
session during a business meeting, and a meal when
all graduate students sit together. Coordinators
should include these kinds of events in the schedule
to maximize the value of the conference for graduate
students. A separate evaluation for graduate student
attendees should be conducted at the end of confer-
ences to evaluate the success and value of these
activities.

The results of this graduate student study
corroborated the meeting participation model (Lee
and Back, 2008), most especially the constructs of
attitude, perceived behavioral control, and destina-
tion image. These constructs should be taken into

Table 6.Importance of Graduate Student Meeting Activities at National AAAE Conference (N=35)

Conference Activity 1

f %

2

f %

3

f %

4

f %

5

f %

6

f % Mean SD

Networking

Employment Opp.

Research Assistance

Prof. Skill Development

Educational Seminars

Graduate Student Special
Interest Grp.

3 5.7

8 14.3

3 5.9

3 5.4

4 7.5

29 46.8

4 7.5

5 8.9

7 13.7

12 21.4

16 30.2

8 12.9

4 7.5

6 10.7

16 31.4

11 19.6

12 22.6

6 9.7

11 20.8

9 16.1

9 17.6

15 26.8

6 11.3

7 11.3

16 30.2

14 25.0

7 13.7

8 14.3

10 18.9

7 11.3

15 28.3

14 25.0

9 17.6

7 12.5

5 9.4

5 8.1

4.47 1.46

4.04 1.75

3.73 1.48

3.61 1.44

3.32 1.50

2.52 1.76

Note. On a 6-point Likert-type scale, 1=Not important, 2=Somewhat important, 3=Important, 4=Moderately
Important, 5=Very Important, 6=Extremely Important

Table 6. Importance of Graduate StudentMeeting Activities at National AAAE Conference (N=35)

Table 7.Participants’ Ideas for Improving Graduate Student Meetings at Conferences (N=26)

Themes

More structure and content

“Have more than one graduate student meeting”
“Better promotion and organization of graduate student meetings prior to conference

“Have presentations, handouts and take home materials that may help grad students when they
go back home”

“Have a designated student leader to serve as a point person for students”

“Provide more structured events, meetings, and activities led by faculty member or experienced

graduate student”
“Make them more than a meet and greet. Add some substance to the program and make it

meaningful to be there”
“Have a formal agenda for graduate student meetings. A well-thought out program would allow

students to receive proper benefit after leveraging time to attend”

Needs-based meeting topics
“Survey the graduate students to determine interests”

“Create a meaningful program”
“Have a specific professional development session for graduate students”

“Keep sessions for graduate students with an objective to improve their professional skills and
research skills for the future when they will work as faculty or educators”

“Provide incentives with unique opportunities for attendance and be creative with rewards”
“Sending out questionnaires like this one to see what are the needs of graduate students”

“Give graduate students something useful to walk away with. Something unique that they can't get at their home
campus”

Provide additional networking opportunities

“Create a more accepting atmosphere of graduate students that encourages interaction”
“Have more organized social activities”

“Allow more time for graduate student interaction. The current meetings are rushed and there is
little time to converse”

“I would also like to see activities that allow graduate students and professionals to meet and
greet/network; I would also like to see more focus on pairing students with professionals in a

mentoring relationship for added assistance”
“Schedule small get-together activities. The “parking lot” conversations have been most

beneficial”
“Make the meetings more informal”

“Encourage all regions to include graduate student meetings as a time to network and socialize”

Table 7. Participants’ Ideas for Improving Graduate Student Meetings at Conferences (N=26)
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consideration during promotion of the conference.
Conference organizers should emphasize the per-
sonal and professional benefits of the location,
entertainment, networking opportunities, confer-
ence content, guest speakers, and various activities to
highlight the destination image. Highlighting
previous participants' conference experiences,
possibly through videos, evaluations, quotations, or
pictures, could also influence attitudes and motive to
attend. Hosts should also provide an overview of
conference outcomes and evaluations, as well as a
detailed agenda of future expectations, to help
produce positive behavioral beliefs in participants.

Networking and employment opportunities were
ranked as the most important activities at the
national conference; therefore additional focus
should be placed on how to improve these targeted
areas. As mentioned, formal and informal opportuni-
ties to network and socialize should be incorporated
into the agenda. The establishment of structured
graduate student meetings as well as informal social
events can assist in providing the time for this desired
interaction. The creation of a faculty- student or
student-student mentoring program might also
encourage relationship building important for future
employment. Mentoring programs can provide an
essential link to prepare graduate students for the
agricultural education profession and its future
leadership. All conferences offer a unique outlet for
interactions between faculty and graduate students
and should continually be reassessed to determine
how to improve the experience for attendees. As Apul
and Tufenkji (2007) reported, graduate students
attend conferences to network and gain real-world
experiences; therefore, it is the responsibility of the
organizational members to create these valuable
opportunities for participants.

Results of this study indicated networking and
employment opportunities were the most important
reasons why graduate students attend professional
conferences. The majority of graduate students
attending AAAE conferences were PhD/EdD stu-
dents pursuing higher education faculty positions.
Research paper sessions and professional develop-
ment workshops were the two highest rated confer-
ence activities, while the graduate student meetings
and special interest group were ranked the lowest.
Qualitative comments indicated the need for addi-
tional networking opportunities and more structured
needs-based graduate student meetings. These
findings offer useful information for faculty coordina-
tors in all disciplines to plan valuable graduate
sessions, programs, and activities at future confer-
ences.

Summary
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Abstract

Introduction

The objective of this study was to determine the
need for a centralized teaching resource that fosters
faculty interactions and resource sharing among
agricultural faculty. As part of a NACTA-funded
project, 808 professors and administrators represent-
ing land-grant, public, and private universities as
well as state and junior colleges with active standing
in NACTA were administered a post-secondary
agricultural instructors resource assessment instru-
ment. The majority of participants (74%) worked at a
land-grant institution and had at least a half-time
teaching appointment (61.5%). Findings indicated
participants seek information on classroom manage-
ment (72%) and teaching methods (81.6%) from
colleagues at their university, while they seek
information on educational resources such as videos
and graphics (76.3%), and slides and/or lectures
(57.9%) from the Internet. The majority of partici-
pants indicated that convenience and trust in the
source were important factors in choosing sources of
information regarding classroom management,
teaching methods, learning styles, and educational
resources. Almost half (46%) sought educational
videos or graphics most often. About 40% indicated
their teaching resource needs were being met; yet, a
majority of participants (72.7%) are interested in a
teaching resource website containing resources from
agricultural faculty across the U.S.

Most faculty face an ongoing challenge of multi-
ple competing demands of teaching, research, and
outreach (Jepson et al., 2005). In the 18th and 19th
centuries, the most prized role of faculty was teach-
ing, but since then there has been a shift toward a
research-based focus despite student perceptions
that teaching is the most important job of a faculty
member (Kelsey et al., 2002; Wiedmer, 1994). Today,
faculty must make difficult choices between profes-
sional priorities and institutional missions, which
require faculty to devote time and resources toward
teaching instruction (Boyer, 1990).

It is challenging and time-consuming to learn and
try new instructional methods and to keep track of an
exponentially increasing number of available options

that may potentially enhance teaching and learning
(Jepson et al., 2005). College of Agriculture faculty
have adopted Internet technology to help with the
information retrieval (Dahlgran, 2003); however,
Lieberman and Pointer-Mace (2010) reported
educators have yet to capture the potential of the
Internet and multimedia tools for professional
learning. Molnar and Fields (2004) reported the full
potential of this technology is centered on the sharing
of instructional materials as well as the availability of
online source materials (e.g., images, presentations,
and diagrams) to supplement lecture materials.
Currently, not all teaching resources are readily
available as Molnar and Fields (2004) explained some
universities and faculty have moved to protect access
to course material by limiting access to course
websites, while others take a community of scholar-
ship approach and make their course materials freely
available over the Internet. Additionally, instructors
can find the Internet to be daunting and burdensome,
and thus face dilemmas about how to stay current
within their discipline, subject matter, and new
teaching styles (Molnar and Fields, 2004).

To address the shortcomings of currently
available resources, most institutions of higher
education have instructional technology resource
centers and organize faculty workshops, which allows
faculty to share pedagogical and technical aspects of
teaching with colleagues within and outside of their
own fields (Jepson et al., 2005). Such practices
encourage faculty to learn from one another and to
adopt interactive modes of instruction, and promote
greater intellectual community and vitality among
faculty (Austin and Baldwin, 1991). Other opportuni-
ties for faculty development include participation in
organizations such as the North American Colleges
and Teachers of Agriculture (NACTA) organization,
which provides a public forum for exhibiting teaching
and learning scholarship (Rudd, 2005). Little is
known, however, if faculty actively seek teaching
resources and which resources they commonly seek.

The objective of this study was to determine the
need for a centralized teaching resource that fosters
faculty interactions and resource sharing among
agricultural faculty. Specific research questions were
developed to determine: 1) If NACTA members seek
information on selected teaching resources from
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selected sources; and 2) Where NACTA members
seek information on selected resources.

A web-based survey instrument was created
using surveymonkey.com by the researchers in order
to meet the specific needs of this study. A panel of
experts reviewed the instrument for face and content
validity. Panelists were selected based on their
expertise in agricultural education, agricultural
bench sciences (i.e. plant and soil sciences, animal
science, etc.) and their participation in the North
American Colleges and Teachers of Agriculture
(NACTA) organization. The panel provided helpful
suggestions that were made to improve the instru-
ment's usability and functionality. In addition, a
university institutional review board (IRB) approved
the instrument and supporting materials.

The instrument consisted of multiple choice and
fill-in-the blank responses related to systems teach-
ing and learning resource use and needs of post-
secondary agricultural faculty as well as demographic
information. No scaled items were used in the
instrument. Demographic information included
questions related to faculty such as years of experi-
ence, course load, and gender, as well as questions
related to their institutions such as instructional
environment and type of institution (i.e. land-grant,
private, junior college). The instrument measured
usefulness and use of common pedagogical resources.
Pedagogical resources selected for analysis were:
classroom management techniques, methods related
to teaching, learning styles, and educational
resources such as videos/graphics and PowerPoint
slides and/or lectures. Educational resources were
divided into “support” materials and “lecture”
materials. Videos and/or graphics were defined as
“support” materials and PowerPoint presentations
and/or lectures were defined as “lecture” materials.
Unless a question specified, participants were able to
check all responses that were relevant to their use or
needs.

The instrument was administered to post-
secondary agricultural faculty who are members of
NACTA. With permission from the organization,
email addresses from the membership were used to
distribute an online survey instrument to NACTA
members. Through member records, 815 email
addresses were used to distribute the survey instru-
ment. According to the June 2009 Annual report
(NACTA, 2009), NACTA has about 900 members.
Seven email addresses were unusable, thus the
usable sample size was n=808.

Collection procedures followed standard email
survey protocol (Schaefer and Dillman, 1998). Two
email contacts were made during the collection time.
The first contact was an introductory email inform-
ing the subject of the study and confidentially of the
responses. In addition, a personalized link to the
instrument was included as well as a link to “opt out”

of the study. The first email was sent December 27,
2009. Another email was sent on January 11, 2010, to
subjects who had not responded or had not opted out
of the study. Electronic collection ended January 25,
2010. To increase response rate, a student assistant
was employed to call non-participants. Phone
interviews were administered for approximately four
weeks before data collection procedures ceased.
Overall, 304 NACTA members participated in the
study for a response rate of 37.6%. There were no
significant differences in early and late responses
(Lindner and Wingenbach, 2002).

Frequencies were computed using SPSS 16 for
Windows. Instrument reliability was analyzed by
visually checking for skewness. Based on visual
analysis, the data set contained no outliers and all
cases were included. Missing data was removed from
analysis, thus frequencies and percentages were
calculated based on responses only.

The majority of participants (74%) indicated they
work for a land-grant university. Almost 90% of
participants work for a publicly-funded university
whereas 4.3% work at a private university. Only
seven participants indicated they worked at a junior
college. It is not surprising that this number was
small, as only approximately 4% of the NACTA
membership comes from two-year institutions. (M.
Parker, personal communication, August 17, 2010).
Teaching appointment percentages were relatively
distributed. The most frequently reported profes-
sional title was Professor (30.9%), suggesting there
are a relatively large number of NACTA members
who are tenured or promoted during their careers as
educators. The second most frequently reported
professional title was Assistant Professor (26%),
indicating there are many members who would likely
benefit from the expertise of more experienced
members.

Most participants (84.3%) had teaching experi-
ence before starting their current position. As part of
a national study conducted on faculty in Colleges of
Agriculture, Simerly (1989) found that three-fourths
of the faculty surveyed had teaching experience as
graduate students. However, outside of graduate
teaching assistantships, most faculty have had little
or no practical experience in developing and deliver-
ing instruction (Davis and Beyrouty, 1995; Adams,
2002; Austin, 2002; Pals, 1988; and Wardlow and
Johnson, 1999). While previous experience has the
potential to provide excellent teaching experience,
the experience obtained is quite variable from one
assistantship to the next.

About 20% of participants teach on a 0 to 25%
teaching appointment and about one-third indicated
they teach on a 75 to 100% teaching appointment.
One hundred seventy-eight participants indicated
they hold at least a 50% teaching appointment at
their institutions. The majority of participants

Methods

Results and Discussion
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(70.6%) indicated their instructional contact with
students is face to face or a combination of face to face
and distance contact (28.7%). About three-fourths
(77%) teach advanced undergraduate courses and
about half (50.3%) teach at least one graduate course.
Most participants indicated they teach classes with
enrollments between 0 and 25 students (63.2%) or 26
to 50 students (46.1%) with the instructional envi-
ronment of their classes to be mostly lecture (55.6%),
laboratory (26.7%), or a combination of lecture and
lab (58.2%).

Instructors often use videos or graphics to add
interest to their classroom activities, regardless of the
instructional environment. This is supported by data
presented in Table 1. Videos and graphics were
sought by more participants than any other type of
pedagogical information. Only two other types of
information were reported as most sought by more
than 5% of participants, teaching methods and slides
or lectures. Rocca (2010) found that faculty had the
lowest perceived level of instructional skills in
alternative teaching methods, and learning about
alternative teaching methods was ranked as the
highest professional development priority areas for
faculty at the College of Agricultural Sciences and
Technology at California State University.
Additionally, Pals (1988) reported that faculty most
frequently cited variety in classroom teaching
methods as their greatest instructional need.

A majority of participants indicated they seek
information about classroom management and
teaching methods from colleagues at their institu-
tions (Table 2). In addition, over half seek informa-
tion on teaching methods from colleagues from other
institutions and printed scholarly publications. More
participants seek educational resources such as
videos and graphics and PowerPoint slides or lectures
from the Internet than any other source. However,
about half also seek these educational resources from
colleagues at their universities.

Participants indicated they seek information
about pedagogical resources from colleagues at their
institution because of convenience and trust (Table
3). About half of the participants sought information
on teaching resources from colleagues from their
institution because of the similarities in curriculum.
Over half of the participants sought information from
colleagues at different institutions because of
similarities in curriculum. Most participants sought
pedagogical resource information from the Internet
because of its convenience. However, few participants
indicated they sought information from the Internet
because of trust in the source. Even though many of
the participants in the present study indicated that
they seek certain information from colleagues at
their own institution, it is not uncommon for col-
leagues to be unaware of the novel pedagogical
practices being used at their own institutions (Dardig

1997; Rups, 1999). However,
there may be a preference
for acquiring teaching
advice from known col-
leagues, as Whaley and
Wickler (1992) reported
that 91% of faculty at their
institution seek advice from
fellow faculty members,
while only 66% chose to read
about effective teaching.

Table 1. Information Most Sought by Post-Secondary Agricultural Faculty from any Source (N=302)

Topic n %

Classroom Management 10 3.3

Teaching Methods 82 27.2

Learning Styles 4 1.3

Educational Resources - Videos or graphics 139 46

Educational Resources - PowerPoint slides or lectures 67 22.2

Table 2. Information Sources Sought by Post-Secondary Agricultural Faculty on Selected Pedagogical Topics (N=304)*

Colleagues -

same institution

Colleagues -

different

institution

Journals or scholarly

publications - printed

Journals or scholarly

publications -

on-line

The Internet
Does not seek

information

Topics n (%) n (%) n (%) n (%) n (%) n (%)

Classroom Management
219 (72.0) 108 (35.5) 90 (29.6) 84 (27.6) 69 (22.7) 58 (19.1)

Teaching Methods
248 (81.6) 173 (56.9) 182 (59.9) 150 (49.3) 110 (36.2) 6 (2.0)

Learning Styles 153 (50.2) 92 (30.4) 161 (53.0) 138 (45.4) 86 (28.3) 29 (9.5)

Educational Resources -

Videos or graphics 149 (49.0) 120 (39.5) 82 (27.0) 102 (33.6) 232 (76.3) 23 (7.6)

Educational Resources -

PowerPoint slides or
lectures

165 (54.4) 129 (42.4) 53 (17.4) 70 (23.0) 176 (57.9) 51 (16.8)

*Participants were asked to check all that apply.

Table 2. Information Sources Sought by Post-Secondary Agricultural Faculty on Selected Pedagogical Topics (N=304)*
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As Table 4 indicates, participants sought infor-
mation on selected pedagogical topics with varied
frequency. About one-quarter sought support-type
educational materials (videos and/or graphics)
weekly. In addition, about half sought information on
learning styles about once a year. Participants
indicated educational resources such as graphics or
lecture slides were sought most. A little over one-
quarter of participants sought information on
teaching resources most, whereas very few partici-
pants sought information on classroom management
most. The easiest information for participants to
obtain was videos and/or graphics with 145 partici-
pants selecting this type of educational resources.
PowerPoint slides and/or lectures were the next
easiest to obtain with 69 selecting this response.
Information on learning styles and classroom
management were the hardest information for
participants to obtain.

These results, when considered together with
information about what information is most fre-
quently sought, suggest that information about
teaching methods would be a key component of a
teaching resources web site. Videos and graphics
would also be an important component of the side, as

this would provide a convenient and trustworthy
source of learning objects frequently sought by
agricultural faculty. Additionally, a community of
practice section, similar to the networks currently
being implemented through extension could be
included to provide a forum for solving problems and
sharing ideas in near real-time (Sobrero and
Craycraft, 2008).

Over half of the participants indicated that their
pedagogical resource needs are not being met or they
are unsure if they are being met (Table 5). However,
42.2% did indicate they are meeting their current
resource needs. In addition, participants were
interested in a website that housed pedagogical
resources for agricultural teaching faculty. Almost
three-fourths of participants were interested in a
website of pedagogical resources, whereas only 13
were not (Table 6). This interest in an opportunity to
share resources and experiences with colleagues was
also reported by Jepson et al., (2005) who found that
the most beneficial component of a 14-institution
animal science consortium was the exposure to
current practices of other professionals. The high
interest in the proposed website may also be related
to the relatively large proportion of Assistant

Professors in the organiza-
tion. Rocca (2010) reported
that most new faculty have a
strong need for professional
development opportunities
by which their teaching
e f f e c t i v e n e s s c a n b e
improved.

In conclusion, the
results of the present study
indicate that a website
devoted to sharing pedagog-
ical strategies and resources
is needed. Most participants
regularly seek information
about teaching resources,
but fewer than half of the

Table 3.Why Post-Secondary Agricultural Faculty Seek Pedagogical Information from Sources (N=304)*

Reason(s) for seeking information from sources

Source Convenience
Trust in the

source

Completeness of

information
Similar Curricula

Does not seek

information

n (%) n (%) n (%) n (%) n (%)

Colleagues - same institution 240 (78.9) 239 (78.6) 73 (24.0) 127 (41.8) 11 (3.6)

Colleagues - different institution 65 (21.4) 222 (73.0) 72 (23.7) 175 (57.6) 28 (9.2)

Journals or scholarly publications -

printed
60 (19.7) 206 (67.8) 145 (47.7) 29 (9.5) 33 (10.9)

Journals or scholarly publications - on-

line

204 (67.1) 108 (35.5) 89 (29.3) 40 (13.2) 33 (10.9)

The Internet 265 (87.2) 17 (3.6) 34 (11.2) 33 (10.9) 17 (3.6)

*Participants were asked to check all that apply.

Table 4. How Often Post-Secondary Agricultural Faculty Seek Information from any Source on

Selected Topics (N=304)

Topics Daily

n (%)

Weekly

n (%)

Monthly

n (%)

Yearly

n (%)

Rarely

n (%)

Not at all

n (%)

Classroom

Management
1 (0.3) 12 (3.9) 68 (22.4) 90 (29.6) 94 (30.9) 39 (12.8)

Teaching Methods 1 (0.3) 27 (8.9) 107 (35.2) 126 (41.4) 38 (12.5) 5 (1.6)

Learning Styles 0 (0.0) 5 (1.7) 57 (18.8) 147 (48.5) 81 (26.7) 13 (4.3)

Educational Resources

- Videos or graphics

13 (4.3) 80 (26.4) 96 (31.7) 66 (21.8) 33 (10.9) 15 (5.0)

Educational Resources

- PowerPoint slides or

lectures

12 (3.9) 54 (17.8) 94 (30.9) 63 (20.7) 41 (13.5) 40 (13.2)
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participants said their teaching information needs
are being met. This site would likely be used by
NACTA members, as 73% indicated interest in a
resource-sharing website. This site would represent a
source that is both reliable and convenient, which are
two characteristics that most participants said are
important when selecting pedagogical resources. In
addition, the Internet was cited as the most conve-
nient but least trusted source. Perhaps an Internet
resource that compiled information from trusted
sources would be both beneficial and utilized by
NACTA members.
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Abstract

Introduction

It is important to understand those factors that
determine whether a student will excel or struggle in
their university studies. A study was conducted to
determine the characteristics that influence stu-
dents' course performance and how student study
habits change during the semester in order to
facilitate better course performance in a plant science
course at [State] University. The descriptive-
correlational study was based on data collected from
students enrolled in a plant science course at the
beginning and end of the semester as part of a larger
study. A total of 107 students participated in the
study. Most students were freshmen animal science
majors enrolled in the course as part of their degree
requirements. Student study and exam preparation
time increased over the course of a semester, while
course attendance decreased. Student characteristics
associated with a high grade in the course were: ACT
score, semester GPA, sex, class attendance, and age.
Recommendations for future students based on these
observations include attending class regularly and
studying course content at least three hours each
week.

For many institutions, high standards on college
entry examinations ensure, to a degree, that only the
best and brightest students are accepted. As such, it is
important to determine why some students thrive
and succeed in college and others struggle and
eventually drop out of college altogether (Zusho et al.,
2003). One reason may be that, in general, “Many
students seem to be poor judges of their likely
performance on pending examinations” (Stinson and
Zhao, 2008, p. 33). Another reason students fall short
of their potential intellectually is because of a lack of
self-discipline (Duckworth and Seligman, 2005).
Students must have initiative and persistence
regarding their coursework in order to succeed
academically. Past studies have shown that self-
discipline is a major factor related to academic
performance. Specifically, Wolfe and Johnson (1995)
noted that self-discipline was a strong predictor of
students' grade point average (GPA). Tangney et al.
(2004) found that a strong relationship existed
between college students' self-discipline and their
final grades in the course.

Further, McKenzie and Schweitzer (2001) found
that students' prior academic performance, level of
self-efficacy, and employment status were predictive
of grades attained at the university. Pantages and
Creedon (1975) supported the notion that past
academic performance (i.e., high school GPA; high
school rank) is the best predictor of future success.
Additionally, the authors noted that students' study
habits, or lack thereof, can be predictive of academic
success or failure in college. Further, Remer (1993)
concluded that large, required courses likely have
higher rates of absenteeism than smaller, upper-level
courses.

At [State] University, PLNT 1213 is a course
offered to students as part of the core curriculum of
the college and therefore is a required or controlled-
elective course for students in many majors.
However, not all students within the College are
expected to take PLNT 1213. In some majors, this
course is listed as an elective. Wachtel (1988) noted
that the “electivity” of a course can influence stu-
dents' perceptions regarding the utility of the course.
In fact, Wachtel hypothesized that students have a
lower inherent interest in “required” courses and
therefore rate the course and instructor more poorly
than “elective” courses.

Conceptually, this study was framed on the self-
determination theory of motivation (Ryan and Deci,
2000). Self-determination is based upon an individ-
ual's motivation, personality, and level of self-
regulation (Ryan and Deci, 2000). People who are
internally motivated have higher levels of self-
efficacy and are more interested, passionate, and
resilient about achieving a particular task, which
leads to better persistence and performance overall
(Deci and Ryan, 1991). In contrast, people who are
extrinsically motivated are urged by fear and the
thought of being exposed if they do not perform up to
standard (Ryan and Deci, 2000). Therefore, self-
determination (i.e., study habits and attendance)
may contribute to students' performance and end-of-
semester grades.

The purpose of this study was to determine the
characteristics that influence students' course
performance and how study habits of students
change during the semester in order to facilitate
better course performance by students in a plant
science course at [State] University. The following
objectives guided the study.

1
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1. Describe the personal characteristics of
students enrolled in PLNT 1213.

2. Describe the academic characteristics of
students enrolled in PLNT 1213.

3. Describe participants' final grades and
semester GPAs based upon taking PLNT 1213.

4. Describe class attendance and study habits of
students enrolled in PLNT 1213.

5. Describe changes on time students spent
studying throughout the semester in PLNT 1213.

6. Describe the relationship between reported
participant characteristics and final grades in PLNT
1213.

This descriptive-correlational study relied on
data collected from students enrolled in a plant
science course (PLNT 1213) in the College of
Agricultural Sciences and Natural Resources
(CASNR) at [State] University in spring 2010. Data
presented in this manuscript were collected at the
beginning and end of the semester as part of a larger
study to assess students' academic characteristics,
motivation related to the course, and involvement
(Institutional Review Board project AG-10-7). The
instrument used for the study was adopted from the
Expectancy-Value measurement originally developed
by Wigfield and Eccles (2000) and later adapted by
Eklöf (2006). Because this research is part of a larger
study, only portions of the Expectancy-Value mea-
surement were used. The questions presented in this
manuscript included questions with open-ended
responses (e.g., “How many hours do you study each
week?”) and categorical responses (e.g., “Have you
taken this course previously?”). Prior to its adminis-
tration, the instrument was evaluated by a panel of
teaching faculty to ensure face and content validity.
The questionnaire was administered twice during the
spring 2010 semester – once by an undergraduate
assistant at the beginning of a lecture period in
February and later by a departmental staff member
in April. Only those students who remained enrolled
throughout the semester were considered for the
study. In all, 107 students participated in the study
with 56 students responding during both evaluations.

Data were analyzed using Statistical Analysis
Software v 9.2 using the CORR and FREQ procedures
(SAS, 2008). Descriptive statistics and correlations
were used by the researchers to describe and explain
the population of the study more fully (Davis, 1971;
Miller, 1994).

Objective one sought to describe the personal
characteristics of students enrolled in the study.
Because PLNT 1213 is an introductory-level course
required for many students in CASNR, the student
population of this course is more diverse than in other
courses in the college. Almost three-fourths of these

students were born between 1989-1991, indicating
that they were between 19 and 21 years of age (Table
1). Of these students, a majority (92%) identified
themselves as white, with the remaining 8% selecting
American Indian/Alaska Native or Hispanic as their
ethnicity. The 92% of white students who partici-
pated in the study were in excess of the 82% of
students campus-wide ([State] Institutional
Research and Information Management). Further,
two-thirds (66%) of the students were female, in
comparison with 50.4% in CASNR and 48.5% within
[State] University ([State] Intuitional Research and
Information Management).

Objective two was to describe the academic
characteristics of students participating in the study.
Most of the participants (67%) were classified as
either freshmen or sophomores (Table 2). The
majority of participants were animal science majors
(60%), many of whom also indicated they were in the
pre-veterinary option (data not shown). Participants
majoring in degree programs associated with the
agricultural education, communications, and
leadership department and the agricultural econom-
ics department each accounted for more than 10% of
the respondents. Fewer than 5% of the participants
were majoring in any other degree program, includ-
ing plant and soil sciences. Greater than 95% of the
respondents reported taking the course as a degree
requirement for their academic major. Self-reported
ACT scores ranged from 16 to 34. Seventy-seven

Methods

Results and Discussion

Table 1. Personal Characteristics of Students (N=107)
Participating in the Study

Characteristic

Age (year of birth)

1991

1990

1989

1988

<1988

Race

white

American Indian

Hispanic

Sex

male

female

Marital status

single

married

Frequency

26

30

23

18

10

98

7

2

36

71

106

1

Percent

24.30

28.04

21.50

16.82

9.35

91.59

6.54

1.87

33.64

66.36

99.07

0.93
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percent self-reported scoring between a 20-29 on the
ACT, while five reported scoring above a 29 (Table 2).
The mean ACT score reported
by participants in the study was
23.7. This score is more than one
point less than the average ACT
score (24.8) for all freshmen
entering [State Institution]
between 2006 and 2009 ([State]
IRIM).

Objective three sought to
describe participants' final
grades in the course and
semester GPAs (taken from
student records; “A” = 4.0)
based upon taking PLNT 1213.
Actual final grades for students
participating in the study
ranged from “A” to “F”, with
only 9% of participants earning
a “D” or “F” (Table 3).
Nonetheless, the most fre-
quently earned grade was an “A”
for students participating in the
study (43%). Seventy-five
percent of the participants in
this study earned a grade of “B”
or better. This finding is in
excess of the average GPA per
semester, where only 60% of the
students earned a 3.00 (“B”) or
higher during the spring 2010

semester. The mean final GPA of participants
participating in the study was 2.96 (data not shown).

Objective four sought to describe class atten-
dance and study habits of students enrolled in PLNT
1213. Most students (98%) who participated in the
study indicated they attended class all three days
each week (Table 4). However, fewer participants
(87%) indicated that their friends attended class all
three days each week. Class attendance is not
required; however it is rewarded with opportunities
to earn points on in-class activities and assignments.

Over half (51%) of the respondents reported
spending between one and 2.9 hours studying each

Table 2. Academic Characteristics of Students (N=107)

Participating in the Study

Characteristic Frequency Percent

Classification
freshman 42 40.00
sophomore 28 26.67

junior 26 24.76

senior 9 8.57
Major

agribusiness 7 6.60
agricultural communications 12 11.32

agricultural education 7 6.6
agricultural leadership 3 2.83

agricultural economics 5 4.72
animal science 64 60.38

plant and soil sciences 3 2.83
animal sci. double major 3 2.83

other 2 1.89
Reason for taking the course

required 101 95.28
controlled elective 3 2.83

free elective 2 1.89
Previous enrollment

yes 5 4.67
no 102 95.33

ACT score
>29 5 5.21

25-29 32 33.33
20-24 42 43.78

<20 17 17.17

Table 3. Participants’ (N=107) Final Course Grades and

Semester Grade Point Averages

Characteristic Frequency Percent

Grade Earned in course
z

A 46 43.40
B 33 31.13

C 18 16.98

D 7 6.60
F 2 1.89

Grade point average in semester
3.60-4.0 24 22.64

3.0-3.59 40 37.74
2.60-2.99 16 15.09

2.0-2.59 14 13.32
<2.0 12 11.32

zTwoparticipants withdrew from the course before the end of the

semester

z
Two participants withdrew from the course before the end of the
semester

Table 4. Class Attendance and Study Habits Reported by Students (N = 107)Participating in the Study

Characteristic Frequency Percent Mean
Standard

Deviation

Weekly class attendance 2.98 0.14

1 day 0

2 days 2 1.87

3 days 105 98.13

Friends’ weekly class attendance 2.85 0.41

1 day 2 1.92

2 days 12 11.54

3 days 90 86.54

Weekly study time 2.45 1.65

<1 hour 11 10.38

1 – 2.9 hours 54 50.94

3 – 6 hours 40 37.74

> 6 hours 1 0.94

Friends’ weekly study time 2.27 1.72

<1 hour 16 16.16

1 – 2.9 hours 48 48.48

3 – 6 hours 35 35.35

> 6 hours 0 0

Time preparing for exams 3.90 2.68

<1 hour 3 2.80

1 – 2.9 hours 35 32.71

3 – 6 hours 55 51.40

> 6 hours 14 13.08

Friends’ time preparing for exams 3.44 2.14

<1 hour 5 5.38

1 – 2.9 hours 33 35.48

3 – 6 hours 47 50.54

> 6 hours 8.60

Read syllabus - -

yes 93 87.74

no 13 12.26
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week. Thirty-eight percent of the participants
reported that they spent between three to six hours
studying each week. Similar to the responses for
attendance, participants reported that they generally
spent slightly more time studying each week and
preparing for examinations than their friends. When
considering the duration of the semester, we found
that students increased their study and examination
preparation time; yet, their course attendance
decreased.

Objective five sought to describe changes in time
students spent studying throughout the semester.
When comparing responses of the same participants
early (February) and late (April) in the semester,
participants' mean self-reported attendance was
similar in April and February, although the number
of participants who said they attend class all three
days decreased from 100% to 97% (Table 5). Perceived
attendance of friends showed a similar pattern, with
the number of participants who said their friends
attended class all three days decreasing from
February to April. Even though attendance dropped,
most participants still reported that they and their
friends attended class all three days each week. Data
revealed a slight decline in student attendance from
February to April. Similarly, the data revealed a
larger decline in students' perceptions regarding
their friends' attendance throughout the semester.

Mean time spent studying by participants and
their friends was unchanged from February to April
(Table 5). However, the distribution of student
responses varied. Both the number of participants
who spent less than three hours studying at the
beginning of the semester decreased, while the
number of participants studying three to six hours
increased. When asked about their friends' weekly
study time, more participants reported that their
friends studied three or more hours in April than in
February. The number of participants spending in
excess of six hours preparing for exams also increased
from February to April. The responses for friends'
examination preparation time were similar to
responses for friends' weekly study time. More
students believed their friends spent three or more
hours preparing for examinations in April than in
February.

Objective six sought to describe the relationship
between reported participant characteristics and
their final grades in the course. The characteristic
most highly associated with final grade in PLNT 1213
was semester GPA (Table 6). Specifically, according to
Davis (1971), semester GPA had a very high and
positive (.81) relationship to students' final grade.
Also, ACT score was found to have a moderate and
positive correlation with students' final grade. Other
characteristics correlated with final grade were sex,
attendance, and age.

Characteristic Frequency Percent Mean Standard Deviation

February April February April February April February April

Weekly class attendance 3.0 2.97 0 0.18

1 day 0 0 0 0
2 days 0 2 0 3.39
3 days 59 57 100 96.61

Friends’ weekly class attendance 2.93 2.74 0.26 0.55

1 day 0 3 0 5.17
2 days 4 9 7.14 15.52

3 days 52 46 92.86 79.31
Weekly study time 2.41 2.52 1.66 1.69

<1 hour 5 6 8.62 10.17
1 – 2.9 hours 34 27 58.62 45.76

3 – 6 hours 18 25 31.03 42.24
> 6 hours 1 1 1 1.69

Friends’ weekly study time 2.07 2.45 1.64 1.93

<1 hour 10 8 18.52 14.55

1 – 2.9 hours 30 26 55.56 47.27

3 – 6 hours 14 18 25.93 32.73

> 6 hours 0 3 0 5.46

Time preparing for exams 3.81 4.60 2.00 2.73

<1 hour 2 1 3.39 1.72

1 – 2.9 hours 17 14 28.81 24.14

3 – 6 hours 33 33 55.93 56.90

> 6 hours 7 10 11.86 17.24

Friends’ time preparing for exams 3.49 4.14 1.93 2.44

<1 hour 2 1 3.92 1.82

1 – 2.9 hours 25 14 49.02 25.46

3 – 6 hours 19 32 37.25 58.18

> 6 hours 5 8 9.62 14.55

Table 5. Changes in Reported Attendance and Study Habits Reported byStudents (N = 59) Early (February)

and Late (April) in the Semester
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In terms of sex, female participants were more
likely to earn a higher grade than male students. This
finding contradicts a study by Wilson (2002) who
found that, gender was not associated with course
performance in a computer science course. Weekly
attendance and age were both positively correlated
with students' final grade. Low course attendance has
been associated with low course grades in previous
research (Romer, 1993). The current findings for
student age are also supported by previous research
(Tucker, 2009) who suggested that age may be a
determining factor of student success in introductory
courses with older students earning higher grades.

The data suggest that most of the factors associ-
ated with student achievement are factors the
student cannot control, i.e., past performance on
college entrance examinations, sex, and age.
However, these data also suggest that students who
attend class regularly are more likely to succeed than
those students who do not. Additionally, the students
who earned high grades in this course were also more
likely to excel in their other courses. This finding
could be a testament to these students' having higher
expectations and values related to their education
than those students who perform consistently worse
in their coursework. Further, this conclusion is
consistent with the findings of Pantages and Creedon
(1975) who found that past academic performance
(i.e., high school GPA; high school rank) is the best
predictor of future success. This finding also reso-
nates with previous research by Wolfe and Johnson
(1995) who found that self-discipline was a strong
predictor of students' grade point average and
Tangney et al. (2004) who found that a strong
relationship existed between college students' self-
discipline and their final grades in the course.

Specifically, overall
semester GPA was the
characteristic that had the
highest relationship with
final grades. In fact, it had a
“very high” association to
final grades. This finding
closely aligns with previous
research by Park and Kerr
(1990) who found that
students' performance on
college entrance examina-
tions and performance in
other courses are the key
determinants in predicting
a student's course grade.

Tangney et al. (2004)
found that a strong relation-
ship existed between college
students' self-discipline and
their final grades in the
course. However, when

accounting for self-discipline (i.e., time spent study-
ing for exams) on students' final grade in PLNT 1213,
it was noted that a low, positive relationship existed.
This may be because students are poor at describing
their efforts accurately (Stinson and Zhao, 2008). Or,
it may be that they are not being taught good study
habits prior to enrolling in college. Further research
is needed to answer this question.

This study further revealed that students
invested more time studying course materials but
less time actually attending class as the semester
progressed. Perhaps this was because students were
motivated externally rather than intrinsically (Ryan
and Deci, 2000) and therefore did not have a deep
affinity for the course. Or, perhaps students failed to
recognize the meaning and relevance of the course to
their future careers. Future research should investi-
gate this phenomenon.

Wachtel (1988) found that the type of course can
have an influence on students' perceptions of how
useful the course is to them. Specifically, Wachtel
hypothesized that students are less interested in
“required” courses and more interested in “elective”
courses. However, this study found no support for
that claim. In fact, “reason for enrolling” in the
course was negligible regarding its association with
final grade in the course. Therefore, this study should
be replicated in other course settings and in other
states to determine if study habits, examination
preparation time, and performance vary between
“required” and “elective” courses.

Finally, these results provide the course instruc-
tor with practical information that may help future
students excel in the course. Although generalizing
the results beyond the scope of this study is cau-
tioned, data now exists that can inform future PLNT
1213 students that if they desire a high grade in the
course, they need to attend class regularly and study
course content at least three hours each week.

Conclusions

Table 6. Correlation of Student Characteristics with Final Grade

Characteristic
Spearman’s Correlation Coefficient

(ρ)
Probability > ρ (p)

ACT score 0.407 <0.0001

Semester GPA 0.811 <0.0001

Sex 0.222 0.022

Weekly attendance 0.199 0.041

Age 0.169 0.08

Previous enrollment in course 0.132 0.176

Time spent preparing for exams 0.109 0.266

Marital status 0.102 0.299

Race -0.010 0.309

Major 0.092 0.354

Friends’ weekly attendance 0.089 0.373

Classification -0.085 0.389

Friends’ time spent preparing for exams 0.086 0.414

Weekly study time -0.029 0.468

Read syllabus -0.053 0.590

Friends’ weekly study time -0.041 0.687

Reason for enrolling -0.012 0.903
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Abstract

Introduction

Many academic programs in agriculture struggle
with recruiting qualified students. Why are students
choosing to enter other fields of study instead of
agriculture? The purpose of this study was to deter-
mine students' perceptions and awareness about
academic agricultural programs. A set of three focus
groups were conducted, which consisted of 1) stu-
dents inside a specific academic program, 2) students
outside of the program but within the college of
agriculture, and 3) students outside of the college of
agriculture but enrolled in an introductory agricul-
ture class for non-majors. Questions were asked
regarding students' career and major choices, and
perceptions about a specific program of study. The
results showed that students were initially unaware
of careers available in this area and had a negative
impression of careers in the agricultural field.
However, after hearing about available careers, their
perceptions were positive, and they expressed the
need for more marketing and branding of the indus-
try so that students would be aware of careers
available in this field. A major implication of this
study is the need to address students' lack of aware-
ness with respect to the diverse range of careers and
employer organizations within agriculture. Future
research is recommended to determine how to
develop effective strategic communication plans for
academic programs in agriculture.

Keywords: student recruitment, college of agricul-
ture, career choices, college students

Colleges and universities can no longer rely on
simply knowing how to communicate. It is essential
that institutions also know how to communicate
effectively. To thrive in today's marketplace, an

institution must communicate strategically with its
publics, including but not limited to donors, students,
alumni, prospective students, and parents (Smith,
2002). While improving communication at all levels
are important when working to build a strong
reputation (Fill, 2002), for recruitment programs to
entice the highest caliber of students, it is imperative
to assess the current state of their communication
from a student's perspective as to what is effective
and meaningful.

The triad mission of the land grant institution
and the value of an agriculturally related education
have historically been supported by stakeholder
groups without much attention to public relations or
marketing (Kelsey and Mariger, 2003). The land
grant institution offers a unique experience and is
often the only place where a student can obtain a
degree with an agricultural focus; however, there is
an increased need for developing a diverse population
of students and support within these institutions
(Kellogg Commission, 2001). As times change and the
population of the United States is further removed
from production agriculture, these institutions have
a greater need for a strategic approach to communica-
tion in order to recruit the next generation of leaders.
Today, in addition to agriculture, a land grant
education may include a myriad of areas of interest
ranging from communication to science, technology,
and pre-professional options like medicine (Univer-
sity of Florida, 2008).

While all colleges and universities are concerned
with the recruitment of students in quantity and
quality (Montmarquette et al., 2002), agricultural
programs of study struggled with a significant decline
in enrollment in the 1980s and 1990s (Donnermeyer
and Kreps, 1994). Numerous studies were conducted
to determine the exact cause of this decline, primarily
by researching students' choice (DesJardins and
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Hendel, 1999; Chapman, 1981). However, no one
cause was established. In more recent years, enroll-
ments in colleges of agriculture have actually
increased, but the increase has been in the areas of
business, social sciences, and pre-professional track
programs, while other program areas have seen a
decline in enrollment (personal communication, E.
Turner, 2009).

Over the last decade, the competition to get
admitted to a college or university has increased
astronomically, as a direct result of more students
wanting to pursue a college education. In 1990, 55%
of high school sophomores said they intended to
graduate from a four-year college, compared to 80%
in 2002 (Twenge, 2006). Demands for perfect grades
and above average SAT/ACT scores are a minimum
requirement to get in to many top colleges and
universities. Harvard notoriously rejects 50% of
applicants with perfect SAT scores, Ivy League
schools only accept an average of 10% of applicants,
and these high standards are trickling down to land
grant institutions and state schools. For example, the
majority of the University of Wisconsin's 2004
freshmen were in the top 10% of their class (Twenge,
2006).

The number of students entering pre-
professional track programs as freshmen is growing,
but only a small number of these students will
eventually be accepted to professional programs like
medical, law, or veterinary schools. National accep-
tance rates into these programs range from 4-10%
(Twenge, 2006). There is certainly an opportunity for
academic programs that have declining enrollment to
recruit students internally who have decided that the
pre-professional track will not work for them or that
this decision has been made for them because they do
not meet the extreme standards for acceptance
(personal communication, E. Turner, 2009).

Students facing growing competitive entrance
standards and increased pressure to, at a minimum,
acquire a bachelor's degree, are a part of a new
generation that has never known a time without the
Internet nor a world where duty was more important
than self (Twenge, 2006). This generation has many
names: millennials, igeneration, generation Y, or
generation ME (Twenge, 2006). Typically, this
generation starts with those born after 1992
(Provitera-McGlynn, 2005) though some suggest it
starts as early as those born after 1982 (Twenge,
2006). Marketing studies have found that the
generation a person was born in is more likely to
influence decision making than income, sex, or
education (Twenge, 2006), thus it is imperative that
researchers determine how this generation commu-
nicates and interacts (Provitera-McGlynn, 2005) in
order to effectively recruit students.

Marketing and public relations on college
campuses have progressed considerably since a study
in 1966 reported that the most important function of
the college informational program was press rela-
tions (Steinberg, 1966). Today, the central purpose of
marketing and public relations activities in general
are broader in their definition. These activities now
include mitigating damages, responding to the needs
of key stakeholders, responding to organizational
crises, and restoring and maintaining favorable
reputation (Seeger et al., 2001). Additionally, it is
important to build relationships with stakeholders
(Fill, 2002), including prospective students, in the
place where they are the most comfortable interact-
ing (Provitera-McGlynn, 2005).

Studies have determined that prospective
students have a desire to find out if a program is a
good match for their interests before they make a
decision on a college or a major (DesJardins and
Hendel, 1999). Thus, an academic program should
communicate its strengths accurately in order to
engage the correct type of student for their goals
(Stewart, 1991). In order to communicate these
strengths, a program must know where it fits within
industry requirements for graduates. The under-
standing of a program's position within the market
should be the first step in any recruitment planning
process (Hossler, 1999).

The scope of academic programs in agriculture at
land grant institutions continues to evolve. However,
at the core of the wide span of programs are a myriad
of plant and animal related majors (National Science
Foundation, 2009). National employment opportuni-
ties for U.S. college graduates with expertise in food,
agricultural, and natural resources remain high, with
an estimated 52,000 annual job openings for new
graduates during 2005-2010. Yet, there are not
enough qualified college graduates in these areas,
with only an estimated 32,300 food, agricultural, and
natural resources college graduates expected annu-
ally during this same time frame (USDA CSREES,
2005-2010). While many agricultural program areas
without pre-professional track options are suffering
from a decline in enrollment (personal communica-
tion, E. Turner, 2009).

One specific academic program area that is
struggling with enrollment nationally is that of
ornamental horticulture (FAEIS Reports, 2008). In
this study, ornamental horticulture has been defined
as a discipline of horticulture concerned with growing
and using flowering and ornamental plants for
gardens, landscapes, and floral display. Horticultural
science nationally has dropped in enrollment from
3,484 in 2003 to 2,559 in 2007 and specifically
ornamental horticulture dropped from 495 in 2003 to
301 in 2007 (FAEIS Reports, 2008). In the past, a
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plethora of students from traditional agricultural
backgrounds with an interest in all facets of the
industry from production and managerial positions
to sales and marketing were attracted to a major in
ornamental horticulture (Fretz, 1991). However,
with the shift from production agriculture that has
been seen across the U.S., this major has likewise
been affected and has seen a decline in enrollment
(Rom, 2004). During this period of national decline,
some ornamental horticulture programs have seen a
slight increase in enrollment. From fall of 2002 to the
fall of 2008, the University of Florida had an increase
in students from 56 to 80 (UF College of Agriculture,
2008). However, this increase in a few programs has
not been able to stop the trickle-down effect to
employment in the industry. The ornamental horti-
culture industry is struggling to find and retain
qualified students to fill positions in the field (Rom,
2004). This is a $20.1billion industry in the United
States (U.S. Bureau of Economic Analysis, 2008) and
is of major importance to the state of Florida's
economy with total sales of nursery, landscape service
firms, and horticulture retailers totaling $15.2 billion
in 2005 (Florida Gardening, 2009). The ornamental
horticulture industry has more than 500 positions
available nationally each year and as little as 400
students graduating in this area annually, some of
whom go into other industries (National Center for
Educational Statistics, 2007).

In order to determine the position of academic
programs of agriculture in the market place, as
suggested by Hossler (1999), it is important to
explore the perceptions and level of awareness of
current and potential students. An assessment of
where students stand in terms of attitudes and
awareness will be valuable in improving recruitment
communication and guidelines (Wildman and Torres,
2001). Thus, the purpose of this study was to deter-
mine students' perceptions and awareness about
academic agricultural programs. For the purpose of
this study, one academic program, ornamental
horticulture, was chosen as an example of an agricul-
ture program area that is struggling to find enough
qualified students. Though the ornamental horticul-
ture industry struggles with issues specific to their
industry, they are not unlike other academic agricul-
tural programs in their decline of student enrollment
(Wildman and Torres, 2001) and communication
challenges (Kelsey and Mariger, 2003). In this study,
ornamental horticulture has been defined as a
discipline of horticulture concerned with growing
and using flowering and ornamental plants for
gardens, landscapes, and floral display. The following
research objectives were developed to guide this
study:

• Objective 1: Determine students' key influ-
ences when choosing a major or career;

• Objective 2: Investigate students' awareness

and perceptions of a career in agriculture;
• Objective 3: Identify students' barriers and

constraints in choosing a specific academic program
of agriculture as a career.

This study used a set of three focus groups
comprised of representative members of the target
audience of current college students. A market
research firm was hired and used Computer Assisted
Telephone Interviewing (CATI) telephone random
digit dialing (RDD) sampling to qualify potential
participants. Probability samples were generated
using a predetermined sampling frame based on
demographic variables for groups one and two. The
third group was a purposive sample recruited by
researchers through the University of Florida's
Environmental Horticulture Student Organization.
The first two focus groups were conducted on
November 17, 2008, and the last focus group was
conducted on November 18, 2008. Focus group
research has long been prominent in marketing
studies in part because market researchers seek to
tap emotional and unconscious motivations not
amenable to the structured questions of conventional
survey research (Morgan, 1998). A protocol was
developed to guide all three focus groups using the
procedures set forth in Krueger's (1998) book,

. The protocol
was used to guide the discussion and to keep the focus
groups consistent between groups. The protocol was
reviewed by a panel of experts for face and content
validity. Additionally, the protocol was sent to the
Institutional Review Board and received approval
that participants rights were not violated in this
study. Moreover, a written informed consent was
signed by each participant prior to the start of each
focus group session. All focus groups were video and
audio recorded for transcription. Transcripts from
the focus groups were imported into Weft QDA
software to be analyzed in accordance with Glaser's
(1965) constant comparative method. Researchers
worked to remain unbiased throughout the process,
which was aided by the fact that none of the research-
ers had direct affiliations or ties to the industry of
interest. While this research was funded by the
American Floral Endowment, no one from their
organization was involved during the research
process and all information was analyzed without
their involvement.

The total number of participants in all three
focus groups was 28; a breakdown of the demograph-
ics of all three groups can be seen in Table 1. The first
group consisted of students who were enrolled in an
introductory plant class for non-majors, all outside of
a college of agriculture. The purpose of separating
this group from the others was to determine if the
perceptions and knowledge of students outside of a

Purpose and Objectives

Methodology

Demographics

Developing Questions for Focus Groups
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college of agriculture were different from those
inside. Additionally, it was of interest to the research-
ers to determine what information about careers in
agriculture was learned by students in an introduc-
tory plant class for non-majors. It proved of addi-
tional interest that this group had more upperclass-
men than group two (Table 1). The second group
consisted of students who were majors within a
college of agriculture, but not in one related to the
academic agricultural program of interest, ornamen-
tal horticulture. The purpose of selecting this group
was to see how students within a college of agricul-
ture perceived a career in the academic program of
interest, and to compare their views to the other two
groups. Moreover, this group consisted of predomi-
nantly sophomores. The third group consisted of
students who were enrolled in the academic program
of interest to determine the reasons why they chose
this path, and to compare them with the other
groups. The third group was all upperclassmen.

In
an effort to address this research question, partici-
pants in all focus groups were asked questions about
how they approached decisions about their majors
and careers. Some major themes about students'
processes when seeking career information appeared.
Key influences of students in this area were a passion
for the industry, desire to be happy, money, stability,
security, and ability to make a mark.

The majority of participants sought information
about a career because of a passion that they felt for
that industry or subject. One participant explained,
“I chose my career because I have a passion for it, and
I saw this as my opportunity to make a difference in
the lives of young people.” After this initial passion,
students moved to the adults within their social
systems for advice or guidance. In some cases,
students looked at the adults around them to inspire
passion for a certain career. One participant

explained this by saying, “I look at people that I
admire or that have jobs that I think would be a lot of
fun for me to do and I see they have passion for it and I
feel like I have similar passions or interests.”

Although the majority of the participants chose
their major because of a passion, there were a few
exceptions to this. Some participants were not sure
what they wanted to do and, thus chose a major by
convenience. One participant summed this up by
saying, “I think I kind of picked my major by default,
because I had a lot of credit coming in that fulfilled it
and I could pretty much graduate really soon or like
take all the electives I wanted to.”

Many of the participants expressed a desire to be
happy in their intended career choice. This attitude
was repeated in all three groups, although it was
expressed more often in the two focus groups that
included participants from the college of agriculture.

In general, students had the
perception that they would
be happy in their future
careers. One participant
expressed this in the
following statement, “What
more could you ask for?
Wake up every day and get
paid to do something you
want to do that you would
take off to do if you were
doing a different job.”

However, participants
recognized they might have
to weigh their happiness
against the salary they
would make for a job. The

general consensus of the two groups with students in
the college of agriculture was that happiness should
come before money. One participant expressed this by
saying, “I definitely think you have to weigh your
happiness versus the salary. Cause like even if the
salary's like really big, eventually you might hate it
enough that it's not worth the money. Like you have
to do something that makes you happy.” However, in
the focus group without any students from the college
of agriculture money was perceived as being of major
importance, and often more important than happi-
ness. This group recognized they were planning to
work in career fields with high stress and pressure to
excel and compete, but were willing to it because of
the salary. One participant went as far as to say, “…if
the job will pay you enough I don't care how boring it
is, I'll do it.”

Participants in all groups had similar responses
to what characteristics of a career were important to
them. All groups were concerned with the stability of
the job and were extremely aware of the current down

Results
Objective 1: Determine students' key

influences when choosing a major or career.

Passion for the industry or subject

Desire to be Happy vs. Money

Stability, Security, and Making a Mark

Table 1. Breakdown of Participants by Focus Group

No. of Participants

Males

Femaes

Major in College of Agriculture

Enrolled in an Introductory Plant Class for Non-Majors

Ornamental Horticulture Major/Minor

Sophomores

Juniors

Seniors

Group 1

10

3

7

0

9

0

1

5

4

Group 2

10

3

7

10

0

0

8

1

1

Group 3

8

3

5

10

0

8

0

5

3
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economy. One participant summed up what he/she
was looking for in a career as “Job security.
Something that will be there. That you know for sure
it will be there.” Another participant explained this
desire by saying, “…having a job that you can have
especially with the way the economy is, knowing that
you can graduate and have, yeah, job security is
huge.” Another major concern for students that was
often lumped with other career concerns was their
desire to leave a mark or make a difference with their
career. One participant expressed this desire by
saying, “I chose my career because I have a passion
for it, and it was what I saw as my opportunity to
make a difference in the lives of young people.”
Another typical participant response was, “Yeah, I
think that's something, everyone wants to leave their
mark, everyone wants to have that 'legacy' whatever
it may be for them.”

In order to assess this objective,
questions were asked of the two focus groups that
were not already in a plant related major about their
awareness of careers in ornamental horticultural.
Some noticeable differences existed between the
group that included students who had taken an
introductory class for plant majors and those who
hadn't. Key findings in this area included a limited
knowledge of careers in the field of ornamental
horticulture, initial negative perceptions of these
careers, but a shift to the positive once exposed to
available careers.

Participants who did not take the introductory
plant class had limited knowledge about ornamental
horticulture prior to being given a description. The
majority of participants only knew that ornamental
horticulture had something to do with flowers. One
participant said, “Doesn't that like have something to
do with flowers?” Some participants thought the only
careers available would be working in a flower shop.
More than that, participants were unaware of careers
in this field at all. A typical response was “I had no
idea about any of these opportunities.” In fact, many
participants were not only unaware about careers in
ornamental horticulture and agriculture but actually
expressed a negative impression about careers in
agriculture by themselves and their peers. One
participant said, “A lot of people have a negative
connotation of agriculture.” In contrast, participants
who had taken the introductory plant class were
knowledgeable about the types of careers available
prior to being presented with the list of opportunities.

Most, but not all, participants who took the

introductory plant class for non-majors said they
would have considered getting a minor or major in a
plant related field if they had they taken the introduc-
tory course earlier in their college career. One
participant expressed this by saying, “I'm taking the
class and I'm loving it, and I actually wished I had
taken it early before my senior year, because I might
have at least gotten a minor in horticulture.” Another
participant expressed this with even more enthusi-
asm by saying, “I wish I had known that that minor
existed because I probably would have done it. It
might have even been my major if I had taken it early
enough.” After being presented a definition of
ornamental horticulture and a list of career choices,
most participants, but not all, had positive reactions
to the possibility of employment in this field. One
participant expressed this by saying, “I think it
sounds cool because it takes some creativity in like
how you want to engineer [flowers] and use them, and
then also it uses the sciences because you have to
understand how the plants grow and things like that
so it's kind of a well-rounded deal.” However, some
participants were concerned for the security of a job
in ornamental horticulture, because of the struggling
economy, even after being told there were jobs
available in this area.

Participants
perceived barriers to entering the field of ornamental
horticulture were mixed, but included: Lack of
knowledge of careers available, bad job market, not
enough money, and not masculine enough.
Participants in all focus groups were asked what
barriers, if any, they would see for entering the
ornamental horticulture industry. Additionally,
participants believed these barriers could be over-
come if the industry was more visible in their daily
lives.

The majority of the participants felt that the
largest barrier for them entering the field of orna-
mental horticulture was that they knew nothing
about what it was or what it had to offer. A typical
participant response was, “I have no idea what this
job would generally entail.” Other participants
thought they had never seen a career available in this
area. One participant expressed this by saying, “I
don't think I've ever seen an [ornamental horticul-
ture] career.” Some participants expressed a need to
be educated more on what career options were
available in this area. One participant summed this
up by saying, “educate us on what there is.”

Participants were ask what barriers they saw for
entering the field of ornamental horticulture after

Objective 2: Investigate students' aware-
ness and perceptions of a specific career in
agriculture.

Objective 3: Identify students' barriers and
constraints in choosing a specific academic
program of agriculture as a career.

Limited Knowledge of Careers in the Field and
Negative Perceptions

Once Exposed to Available Careers, Attitudes were
Positive

Lack of Knowledge about Available Opportunities

Bad Job Market and Not Enough Money
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hearing a description and viewing a list of careers
available in the field. One common theme among all
groups was the idea that the job market was not good
for this career and they wouldn't receive enough
money. It is important to note that salary and job
market for this career were not information provided
to participants. Participants expressed their concern
about money and the job market in ornamental
horticulture in a multitude of ways. One participant
articulated a concern for money in this career area by
saying, “I don't see this field as being able to pay me
enough money.” Another participant said, “I mean I
sort of have this preconceived notion that the job
market isn't that good for ornamental horticulture.”
Other participants expressed an interest in the
industry, but found money to be a major barrier. One
participant expressed this by saying, “I'd consider it
as a hobby, but it doesn't pay enough for a career.”

The majority of participants, both male and
female, from all three focus groups thought men
would be unwilling to work in the field of ornamental
horticulture. One participant expressed this percep-
tion by explaining, “I think guys would be deterred
from it just because its flowers.” Other participants
confirmed this perception by expressing their views
in similar comments. Another participant said, “Very
few men can actually say I sell flowers.” All groups
expressed this perception emphatically. Another
participant went as far as to call the field “girly,” as
expressed in the following quote, “Flowers are kind of
girly, in a really girly, girly sense.”

Participants expressed that ornamental horticul-
ture companies should market themselves directly to
recruit students through a well-developed brand.
Participants felt that with other industries they know
exactly what type of company and specific names of
companies they might work for when they have
completed a degree. They are aware of the names of
the top engineering firms, or top accounting firms,
but they don't know of any companies that would
employee people in the ornamental horticulture
industry. The students suggested partnerships to
promote the companies at the same time as promot-
ing their career options. One participant expressed
this view by saying, “yeah, I mean I think the indus-
try in general is just not that well known. I mean how
many flower companies can you name? And how
many engineering firms, how many financial firms,
how many restaurants? There's just not that much
visibility compared to other markets, and I think that
the industry as a whole needs to promote that in
general.”

This was an area that all focus groups expressed a
need for the ornamental horticulture industry to
improve. Another participant said, “Well I think that
just the general point is that they need to brand
themselves in the industry.” The concept of the

industry needing to market or brand itself continued
to arise. Another participant said, “By not marketing
themselves and putting it out there, like there are
jobs for you to get, it kind of makes it sound to people
like us that there really isn't much of a job industry,
since you never hear about them asking for people to
work for them.”

Overall, this study indicates an increased need
for aligning students' career needs with communica-
tion about academic programs and available careers,
as seen by students' desire to major or minor in a
specific academic agricultural program once they
were made aware of programs of study in this area
and available careers. Additionally, this research
provides support for the importance of marketing
and branding the agricultural industry, as specifically
requested by students. Although this study was
limited to the one institution under study, key
findings suggest that increased communication at all
levels is necessary to recruit qualified students,
which aligns with the corporate literature on building
relationships and trustworthiness with stakeholder
and customer groups (Fill, 2002).

Students' lack of awareness and knowledge about
careers in an agricultural field parallels previous
conclusions (Kellogg Commission, 2001); however,
this study found that not only were students not
aware of career opportunities in this area, they
actually had an initial negative perception about
being in a college of agriculture. Additionally, partici-
pants were under the impression that careers were
not available in this academic program area and those
that were available were low paying positions.
Another key finding of interest was that students
already in the college of agriculture were more likely
to choose happiness in their future career over a large
paycheck.

It is not surprising that students were not willing
to enter into a major or program of study prior to
learning about it, as previous studies have deter-
mined that prospective students have a desire to find
out if a program is a good match for their interests
before they make a decision on a college or a major
(DesJardins and Hendel, 1999). It is noteworthy that
once learning about this specific program of study,
participants found it a favorable career option. This
indicates that the barriers to recruitment are not
related to problems with studying an agriculturally
related field, but rather with their lack of knowledge
about careers in these areas.

Many of the participants' concerns were about
the image of jobs in the area of ornamental horticul-
ture and/or agriculture. Some of these were specific to
ornamental horticulture, like working with flowers
not being a masculine occupation. However, some of
these concerns were about agriculture overall, with
participants indicating that it seemed antiquated or
unable to pay them enough money. Thus, this

Not Masculine Enough

Need for Visibility of Companies in the Industry

Conclusions and Discussion
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indicates an opportunity for an academic program in
agriculture to communicate its strengths accurately
in an effort to engage a student that is interested in
their program and can identify mutual goals as
suggested by Stewart (1991).

Although this study is limited in that it repre-
sents a case study of one land grant institution, these
findings may be transferrable and have implications
for all academic programs of agriculture. In addition
to the traditional influence of family, speakers in the
classroom, teachers, and classroom experiences the
results of this study indicate an increased need for
marketing of not only academic programs, but
agricultural businesses as well. Students were
unlikely to choose a career if they did not recognize a
company or organization in that field that they would
work for once they completed their degree. Thus, it is
recommended that institutions of higher education
work with the agricultural industry to market and
brand themselves so that students will be aware of
careers available in the industry.

As evidenced by the results of these focus groups,
what is important in a career to this generation of
students is the idea of “leaving a mark” or a legacy
through their work. This generation of current and
incoming college students has been influenced by
movements toward globalism and social outreach in
the 1990s and 2000s. They are more likely to be civic-
minded, open to volunteerism, and serve communi-
ties nationally and abroad (Jonas-Dwyer and
Pospisil, 2004). This may explain their desire to seek
careers that offer the opportunity to leave a legacy;
therefore, communicating that aspect of agricultural
careers would likely aid in recruiting students to
lesser known majors in colleges of agriculture.

Interestingly, the results of this study indicate
that students within the college of agriculture are
more concerned with personal happiness than
making money. Academic programs in agriculture,
which may not pay competitive salaries with engi-
neering firms or big business, should try recruiting
students within the college of agriculture who have
decided that the pre-professional track, or other
program of study, will not work for them for any
number of reasons.

Finally, the results of this study indicate an
increased need to improve communication through a
strategic communication process, which is regularly
recommended in corporate communication (Smith,
2002). The students in this group recognized and saw
other businesses as prominent in their daily lives,
causing them to think about these as potential
careers for their future. Future research is recom-
mended to determine how to move forward with an
appropriate strategic communication plan for
academic programs of agriculture.

Recommendations

Literature Cited
Chapman, D.W. 1981. A model of student college

choice. The Journal of Higher Education 52(5):
490-505.

DesJardins, S.L. and H.D. Hendel. 1999. Modeling
the College Application Decision Process in a
Land Grant University. Economics of Education
Review 18(1): 117-132.

Donnermeyer, J. F. and G.M. Kreps. 1994. Addressing
College of Agriculture Freshmen. NACTA
Journal 38(1): 45-48.

FAEIS Reports. 2008. Food and Agricultural
Education Information System.

Fill, C. 2002. Marketing Communications Contexts,
Strategies and Applications. 3rd ed. Essex,
England: Pearson Education Limited.

Florida Gardening. 2009. Florida's Nursery and
Landscape Industry. http://www.florida
gardening.org/industry.asp Accessed March 6,
2009.

Fretz, T.A. 1991. The changing face of academia.
American Society for Horticultural Science
Newsletter 7(9): 3-4.

Glaser, B. 1965. The constant comparative method of
qualitative analysis. Social Problems 12(4): 436-
445.

Hossler, D. 1999. Effective admissions recruitment.
New Directions for Higher Education (108): 15-
30.

Jonas-Dwyer, D. and R. Pospisil. 2004. The Millennial
effect: Implications for academic. Higher
Education Research and Development Society of
Australasia Conference Proceedings (pages 194-
207). Christchurch, New Zealand: HERDSA.

Kellogg Commission. 2001. Returning to our roots:
Kellogg Commission on the Future of State and
Land-Grant Universities Executive Summaries
of the Reports of the Kellogg Commission on the
Future of State and Land-Grant Universities.
Washington, DC: National Association of State
Universities and Land-Grant Colleges.

Kelsey, K.D. and Mariger, S.C. 2003. A survey model
for collecting stakeholder input at a land-grant
university. Journal of Extension 41(5): 1-9.

Krueger, R.A. 1998. Developing questions for focus
groups. Thousand Oaks, CA: Sage Publications,
Inc.

Montmarquette, C., K. Cannings, and S.
Mahseredjian. 2002. How do young people choose
college majors? Economics of Education Review
21: 543-556.

Morgan, D.L. 1998. The focus group guidebook: Focus
group kit 1. Thousand Oaks, CA: Sage
Publications, Inc.

National Center for Educational Statistics. 2007.
http://nces.ed.gov. Accessed October 3, 2009.

National Science Foundation. 2009. National Science
Foundation Statistics. http://www.nsf.gov.
Accessed October 3, 2009.

38 NACTA Journal • June 2011

Communicating



Provitera-McGlynn, A. 2005. Teaching millennials
our newest cultural cohort. The Education Digest
71(4): 12-16.

Rom, C.R. 2004. Horticulture higher education for
the 21st century: The case of curriculum change
and degree requirements at the University of
Arkansas, USA. In: C.R. Rom, and G.R. Dixon
(eds.). Proceedings of the XXVI International
Horticulture Congress - The Horticulture
Knowledge Business.

Seeger, M.W., T.L. Sellnow, and R.R. Ulmer. 2001.
Handbook of Public Relations, Thousand Oaks,
CA: Sage Publications.

Smith, R.D. 2002. Strategic planning for public
relations. Mahwah: Lawrence Erlbaum
Associates, Inc.

Steinberg, C.S. 1966. Public relations on the campus:
An analysis and interpretation of the replies to a
questionnaire survey. The Journal of Higher
Education 37(3): 129-136.

Stewart, C. L. 1991. Applying a marketing orienta-
tion to a higher education setting. Journal of
Professional Services Marketing.

Twenge, J.M. 2006. Generation me: Why today's
young Americans are more confident, assertive,
entitled, and more miserable than ever before.
New York: Free Press.

UF College of Agriculture. 2008. CALS undergradu-
ate enrollment. http://www.cals.ifas.edu/cir.
Accessed October 3, 2009.

University of Florida. 2008. Undergraduate majors
and contacts. http://www.cals.ufl.edu/ under-
graduate/majors-and-contacts.shtml. Accessed
October 17, 2009.

U.S. Bureau of Economic Analysis. 2008.
http://www.bea.gov. Accessed October 3, 2009.

USDA CSREES. 2005-2010. Employment opportuni-
ties for college graduates in the U.S. food, agricul-
tural, and natural resources system. USDA's
Cooperative State Research, Education, and
Extension Service and Purdue University.

Wildman, M. and R.M. Torres. 2001. Factors identi-
fied when selecting a major in agriculture.
Journal of Agricultural Education 42(2): 46-55.

39NACTA Journal • June 2011

Communicating



Abstract

Introduction

This study tested purported relationships
between Gregorc learning styles and self-reported
instructional preferences of college students.
Answers on an instructional preference survey were
also compared to the grades achieved by the partici-
pating students in an introductory biology course.
Many of the long-assumed correlations between
learning style and instructional preferences were not
found in this study. Only the trends for the concrete
sequential learning style were largely in agreement
with previous literature. Compared to other learning
styles, concrete sequential learners reported a
significantly higher preference for organized and
structured lectures, the use of workbooks and lab
manuals, and projects with well-defined instructions.
Irrespective of learning style, some instructional
methods were rated as highly favorable by most
students. The highest preferences were indicated for
active learning techniques, for organized lectures
with visual aids, and for multiple choice test ques-
tions. High overall course grades were significantly
correlated to preferences for studying and working
alone and for a dislike of group projects and com-
puter-assisted studying modules.

Many learning style models have been proposed
to explain differences in how students perceive,
process, interpret, and retain information. The
classic literature (e.g., Dunn and Dunn, 1979;
Gregorc, 1979) suggests that students with different
learning styles should have distinct preferences for
different instructional activities. However, the
purported instructional preferences are largely only
assumptions based on the described characteristics of
people from different learning style groups. Few
studies have attempted to provide data for self-
reported instructional preferences, particularly for
contemporary college students.

Bohn et al. (2004) found no significant differ-
ences in the most preferred instructional tools
between students with different learning styles.
However, in that study, definitive conclusions may be
limited by the small sample size (N=44) and the
specific focus on instructional methods as utilized
within one particular course. Seidel and England
(1999) found some agreement of purported learning
style preferences with self-reported learning suc-

cess/performance. However, preferences for several
teaching methods and testing techniques were
similar among all students, regardless of learning
style. This study may also suffer from small sample
sizes because the total sample was split into a large
number of learning style categories, resulting in a
maximum sample size per category of only 18 stu-
dents.

One of the most widely-cited and well-established
learning style models is that of Gregorc (1979), which
uses two types of learning orientations (concrete and
abstract) and two types of ordering orientations
(sequential and random). These orientations are then
combined to form four learning styles: Concrete
Sequential (CS), Abstract Sequential (AS), Abstract
Random (AR), and Concrete Random (CR). Most
people show a preference for one or two of the learn-
ing styles and the Gregorc Style Delineator can be
used as a self-administered test to determine learning
style preferences (Gregorc, 1982a).

Instructional preferences for each of the four
Gregorc learning styles have been postulated
(Gregorc and Butler, 1984; Kaplan and Kies, 1993),
based largely on the attributes described in Gregorc's
original study (1979). Concrete Sequential learners
reportedly prefer step-by-step directions, hands-on
learning materials, and clearly organized lectures.
Abstract Sequential learners have been described as
being skilled at written, verbal, and image transla-
tion, preferring presentations with order and
substance, and favoring abstractions and simulated
experiences. Abstract Random learners purportedly
are attuned to atmosphere and mood, prefer unstruc-
tured information and busy environments, and favor
abstract, subjective experiences. Concrete Random
learners are described as intuitively successful in
unstructured problem-solving experiences, and show
preferences for trial-and-error, concrete examples,
and practice.

The main objective of this study was to compare
the long-assumed instructional preferences of
Gregorc learning styles with the self-reported
instructional preferences of college students.
Specifically, this three-year study, involving 173
students, compared Gregorc learning styles to self-
reported instructional preferences of students
enrolled in an introductory biology course.

This study was also designed to further investi-
gate trends from a previous study that suggested a
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relationship between grades and satisfaction with a
cooperative learning project (Lehman, 2007). The
previous study suggested that the high-achieving
students tended to dislike group projects, fearing that
their grades might be compromised by the work of
others. Several survey questions were specifically
included in the present study to attempt to distin-
guish between a dislike for group activities them-
selves versus a dislike for the potentially negative
effects of group work on the grades received. Other
relationships between academic achievement and
instructional preferences were also investigated.

Because studies suggest that dominant learning
styles may differ for students majoring in agriculture,
life sciences, or other natural sciences as compared to
students majoring in the humanities or social
sciences (Cano, 1999; Roberts, 2006; Seidel and
England, 1999), it is important to understanding the
validity of purported instructional preferences that
correspond to these learning styles. Likewise,
understanding the relationships between instruc-
tional preferences and achievement levels can aid in
the selection of methods that best enhance teaching
and learning for students in these disciplines.

This study was conducted at Longwood
University (Farmville, VA) in a second-semester
freshman introductory biology course during the
spring semesters of 2006-2008. Nearly all students
enrolled in the course were biology majors. A total of
173 students (47 males and 126 females) were
included in the utilized portion of the data set for this
three-year study. Because this study was conducted
in regularly scheduled class meetings within the
investigator's own classes, it was exempt from review
by the institutional Human and Animal Subjects
Research Review Committee. Nevertheless, students
were told that participation was optional.

At the beginning of the semester, the Gregorc
Style Delineator (Gregorc, 1982a) was used to
determine the dominant learning style of each
student. Gregorc (1982b) reports validity and
reliability ranges for this instrument as 0.85-0.88 and
0.89-0.93, respectively. Gregorc (1982b) identified a
score of 27 as an indication of a high preference for
that learning style. In this study, the highest score (if

27) was used to place each student in a dominant
learning style category. On the rare occasion when a
student did not have any dominant learning style
(score < 27 on all four scales) or had tie scores for two
or more categories, the student was excluded from
the data set.

After the completion of the Gregorc Style
Delineator, each student completed a 19-question
survey to rate their preferences for various instruc-
tional techniques. The first section of the survey
consisted of 15 techniques to be assessed on a five-
point Likert-type scale as follows: 1=strongly favor,
2=slightly favor, 3=neutral, 4=slightly dislike, and

5=strongly dislike. The second part of the survey
consisted of four questions where student where
asked to indicate their preference among two con-
trasting choices. For the purpose of some statistical
analyses, the first choice was designated as “1” and
the second choice was designated as “2.” Percentages
of the students' choices were also examined and
reported.

Data were analyzed using JMP, Version 6 and
SPSS, Version 14, with a p-value <0.05 indicating
statistical significance. One-way analysis of variance
(ANOVA) and Tukey HSD post-hoc tests were used to
test for differences in grades and survey responses of
students with different dominant learning styles.
Further explorations of the data used ANOVA and
correlation analyses to assess differences based on
grades, gender, and numerical scores for the four
learning style scales.

Using combined data from all three years, the
distribution of Gregorc learning styles (Gregorc,
1979) in the course was as follows: 39% Concrete
Sequential (CS), 12% Abstract Sequential (AS), 21%
Abstract Random (AR), and 28% Concrete Random
(CR). These percentages are similar to those found
for this course during previous years in another study
(Lehman, 2007).

When analyzed by gender, CS was the most
common learning style among both males and
females (though tied with CR in males). The predomi-
nance of other learning styles varied in males and
females (Figure 1). This is largely consistent with
gender differences seen in previous studies where
Gregorc scores were analyzed (Lehman, 2007;
O'Brien, 1991), though the percentages among males
was more heavily skewed toward CR and CS in this
study. When analyzed by numerical scores along the
four cognitive style scales, only the AR score varied
significantly with gender. Females scored signifi-
cantly higher on the AR scale, as compared to males
(mean S.E. for females and males, respectively: 26.2
0.5 and 23.1 0.6). O'Brien (1991, 1994) also observed
this gender difference in both college and high school
students, though he also found significant gender
differences for AS and CR scores in college students
(O'Brien, 1991), which were not detected in this
study.

The final grade received in the course was not
significantly correlated to gender. The course grade
also was not significantly different between the four
Gregorc style categories, although the numerical
score on the AR scale was significantly negatively
correlated to grade in the course. This finding may be
course and instructor specific. The instructor's AR
score is the lowest of the four Gregorc delineator
scores, indicating that students with an AR learning
style are the most distant from the instructor's
natural learning style (which might be reflected in
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teaching style). Also, the course involves a substan-
tial amount of hands-on, concrete learning through
laboratory instruction. Both lecture and lab are
highly structured and organized. These features may
put AR learning styles at a disadvantage in this
course.

Previous studies of correlations between grades
and learning style have mixed results. Some studies
have found no relationship (Harasym et al., 1995),
while others have reported a significant correlation
(Cano, 1999; O'Brien, 1994) between learning style
and course grades or GPA. Interestingly, O'Brien
(1994) also found evidence to suggest that the AR
learning style may be at a disadvantage, especially as
compared to the CS learning style which showed
significantly higher academic achievement in a high
school student population.

Learning style numerical scores were not
correlated to most self-reported instructional
preferences on the survey. Likewise, no significant
ANOVA results were found for the four dominant
learning style categories with these purported
instructional preferences (Table 1). Some other
studies comparing Gregorc learning styles to instruc-
tional preferences of college students have also found
no significant agreement (Bohn et al., 2004) or only
partial agreement (Seidel and England, 1999) with
the relationships originally proposed (Gregorc, 1979;
Gregorc and Butler, 1984; Kaplan and Kies, 1993).
Though these other studies had small sample sizes,
they are in agreement with this study's finding that
the long-assumed instructional preferences may not
be entirely applicable to contemporary college
students.

Some of the purported instructional preferences
for CS learners were observed in this study. Students
with the dominant learning style of CS reported a
significantly higher preference (p=0.0287) for
“clearly organized and structured lectures” as
compared to AR, with means ± SE of 1.39 ± 0.12 and
1.95 ± 0.16, respectively. Numerical scores on the CS
scale were correlated to two survey questions (Table
2). As predicted by the literature, higher CS scores
were correlated with a higher preference for the “use
of workbooks or lab manuals.” The sequential
learning style preference for “structured activities”
(which included structured lectures and workbooks)
was also found by Seidel and England (1999). When
given a choice between “projects with well-defined
step-by-step instructions and clear expectations” or
“projects without well-defined instructions to allow

for the freedom to be creative,” a higher CS score was
significantly correlated to the former choice. For
students with the dominant learning style of CS, 76%
selected this choice. The CR learning style numerical
scores showed the opposite significant trends,
compared to the CS trends, with the CR learning style
expressing a dislike for workbooks, lab manuals, and
projects with well-defined instructions.

Significant numerical score correlations for the
AR and AS scales showed that “problem-solving
activities” were disliked by AR and favored by AS
learners (Table 2). The classic literature seems to
suggest that the preference for problem-solving
activities should be related to the CR learning scale
instead (Gregorc 1979; Gregorc and Butler, 1984;
Kaplan and Kies, 1993).

Following the suggestion of Seidel and England
(1999), student learning styles were re-classified to
allow for dual or multiple dominance categories, such

Learning Styles and Instructional
Preferences
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as “dual sequential” for a student who scored above
the cut-off point of 27 on both the concrete sequential
and the abstract sequential dimensions. However,
analysis of the data with this new classification
structure did not yield any new meaningful trends
that were not already apparent with the original
“highest score only” categorization, as used by
Gregorc (1982a) or by the use of the actual numbers
on the four dimensional scales. Overall, use of the
actual numerical scores provided the highest ability
to detect trends and was superior to either methods of
attempting to establish discrete learning style
categories.

Regardless of learning style, some instructional
methods were more highly favored than others. The
instructional methods with the highest overall
preference scores were for active learning tech-
niques, such as field trips and hands-on activities,
and for lectures that were organized and included
visual aids (Table 3). A strong overall preference for
multiple choice questions (78% of students) was also
indicated, as opposed to essay questions.

The overall course
grade of individual students
(a possible indicator of a
student's ability level) was
significantly correlated to
their responses to several
survey questions, with
trends for students with
higher grades reporting a
dislike of group projects and
a preference for studying
and working alone (Table 4).
This is in agreement with a
previous study (Lehman,
2007), where the high-
achievers reported dissatis-
faction with the group
project used in the course at
that time. A relationship
between high achievement
level and preferences for
methods involving inde-
pendent study has been
found in some studies
(Stewart, 1981), but not in
o t h e r s ( R i s t o w a n d
Edeburn, 1983, 1984). One
study (Skipper, 1993)
implied that high ability
students disliked independ-
ent study, but this may
simply be a reflection of the
way the question was asked
(“best course develops
independent learners”) and

Grade Correlations

Table 1. Purported educational preferences that were not significantly related to

learning style in this study. Dominant Gregorc learning styles categories (ANOVA)
and learning style numerical scores (correlation analysis) were compared to survey

answers for instructional preferences of 173 students enrolled in an introductory
biology course. Purported correlations are based on Gregorc 1979, Gregorc and Butler

1984, & Kaplan and Kies 1993.

No significant correlation with

learning style in this study: Purported learning style correlation:

Hands-on activities (labs, models, etc.) Concrete Sequential

Field trips Concrete Sequential

Computer-assisted studying modules Concrete Sequential

Group projects Concrete Random

Independent study projects Concrete Random

Educational games and simulations Concrete Random

Lectures with a lot of information Abstract Sequential

Reading assignments Abstract Sequential

Video tapes/movies Abstract Random

Group discussions Abstract Random

Table 1. Purported educational preferences that were not significantly related to
learning study. Dominant Gregorc learning styles categorgories (ANOVA) and
learning style numerical scores (correlation analysis) were compared to survey
answers for instuctional preferences of 173 students enrolled in an introductory
biology course. Purported correlations are based on Gregorc 1979, Gregorc and
Butler 1984, & Kaplan and Kies 1993.

Table 2. Significant Correlations between Student Survey Answers and the Corresponding
Learning Style Numerical Scores

Survey Question

Use of workbooks or lab manuals

Prefer: project with well-defined
step-by-step instructions and clear
expectations OR projects without
well-defined instructions to allow for

the freedom to be creative

Problem-solving activities

r=Pearson product moment correlation coafficient

survey answer scale: 1=strongly favor, 2=slightly favor, 3=neutral, 4=slightly dislike,
and 5=strongly dislike

survey answer scale: 1=first choice (step-by-step instructions), 2=second choice
(without well-defined instructions)
* or** - significant at p=0.05 or 0.01, respectively

y

x

y

z

y

x

Concrete
Sequential

r

-.198**

-.195*

-.056

z

Concrete
Random

r

.161*

.165*

.041

Abstract
Sequential

r

.118

.044

-.196**

Abstract
Random

r

.024

.019

.179*

Table 3. Instructional Techniques with the Highest Overall Preference, Regardless of Learning Style

_______________________________________________________________________
Survey Question

z
Mean ± SE % Favored

y

Hands-on activities (labs, models, etc.) 1.42 ± 0.07 92

Field Trips 1.48 ± 0.07 88

Clearly organized and structured lectures 1.63 ± 0.07 81

Lectures that include a lot of pictures, maps, and/or diagrams 1.88 ± 0.08 81

Educational games and simulations 1.94 ± 0.07 78

________________________________________________________________________
zScale: 1=strongly favor, 2=slightly favor, 3=neutral, 4=slightly dislike, and 5=strongly dislike
y
% Favored = percentage of students answering 1 (strongly favor) or 2 (slightly favor)

% Favored
y

Mean + SE
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the student's view of this relative to
other possible course goals. Lehman
(2007) suggested that informal
written and verbal feedback from
students indicated that the highest
achievers tended to dislike group
projects, because they feared that
their grades might be compromised by
the work of others. The lack of a
correlation between grades and two
other survey questions supports this
suggestion, since high-achievers did
not report a dislike of ungraded group
work and discussions.

Unexpectedly, the preference for
“computer-assisted studying mod-
ules” was also correlated to the overall
course grade, indicating that low-
achievers tended to report a stronger
preference for this instructional
technique. Some studies suggest that
computer-assisted instruction (CAI)
has the greatest benefits for low-
achievers (Deignan et al., 1980;
Nordstrom, 1988). However, it should
also be noted that CAI and student familiarity with
computers may have changed greatly since this was
studied in the 1980's. Therefore, more recent studies
are needed to further investigate this suggested
relationship between achievement level and CAI.

The next important question is whether the self-
reported preferences found in this study are an
accurate reflection of the instructional methods that
are most beneficial for students of particular learning
styles and ability levels. In other words, do instruc-
tional preferences necessarily correlate to the best
methods for learning and achievement? Using Felder
and Silverman's (1988) learning style classifications,
Johnson and Johnson (2006) found some correlations
between college student instructional preferences
and achievement. Though the sample size of that
study (N=48) limited definitive conclusions, it does
suggest a possible awareness among college students
of activities that are beneficial for their own learning.
Whether or not each individual's optimal learning
conditions can be categorized into discrete learning
style categories that relate to particular instructional
preferences remains under investigation.

Overall, this study found that traditionally
classified learning styles were not correlated to most
self-reported educational preferences. Only the
trends for the concrete sequential learning style were
largely in agreement with previous literature,
suggesting that many purported learning prefer-
ences may not be evident among contemporary
college students. Students of all learning styles

indicated a preference for active learning techniques,
organized lectures, and multiple choice test ques-
tions. Preferences for working independently were
linked to high-achieving students and preferences for
computer-assisted instruction were linked to low-
achieving students. All of these findings are particu-
larly true for the agricultural and life science college
student population upon which this study is based.
Additional studies of this nature for other academic
disciplines in the humanities and social sciences and
at other levels of education would help to further
clarify how widely these findings can be generalized
to current populations of students.

Future Study Directions

Summary
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Abstract

Introduction

This study investigated the effectiveness of audio
podcasts as a means of disseminating course content
to students in informal learning environments like
public gardens and parks. The investigation was
organized into three major areas: (a) student's
utilization of audio podcasts; (b) the effects of audio
podcast on knowledge gain; and (c) students' percep-
tions of audio podcasts.

Twenty-two undergraduate students partici-
pated in a 21-day study abroad course on the history
of the English landscape, garden design, and horticul-
ture. This course included instruction in both the
classroom and on-site at public garden locations
throughout southern England. All 22 students were
provided with two to four pages of written text
describing key historic and horticultural information
regarding 12 English gardens. Instructional audio
narratives for iPod of 20-30 minute duration were
developed for each of the 12 historic gardens. Written
exam scores differed little between audio users and
non-users. However, students with the audio narra-
tives scored significantly higher on two of the three
oral exams. Rather than multiple choice questions as
in the written exams, the oral exams utilized more
open-ended questions that required the students to
integrate course content in order to demonstrate a
higher level of overall meaning. In a subsequent
survey, the audio users expressed positive reactions
to this learning technology, and these reactions,
together with the positive learning outcomes, suggest
that audio can enhance teaching effectiveness in
informal learning environments like public gardens
and parks.

The study of historic gardens can increase the
sensitivity of landscape design and horticulture
professionals to the range of meaning and values
associated with gardens and landscapes, enhancing
their ability to appreciate new ideas about aesthetic
theory. One of the principal reasons for landscape
designers and horticulturists to visit gardens and
parks of other countries, especially historic gardens,
is to find works that inspire them and that can serve

as models for their own creative endeavors. Most
educators in landscape design encourage their
students to learn from and be inspired by successes of
the past, but this fuller appreciation is effectively
obtained only when the student understands the
historical and cultural context for what they are
observing.

Through collaboration among instructors in the
Department of Horticulture and Landscape
Architecture and Department of History at Purdue
University, a new senior level study abroad course
was developed titled, . In
this course, students visit between 12 and 15 major
historic gardens in southern England, and receive
instruction from professors of both history and
landscape architecture-horticulture. The principal
aim of this course is to encourage students to look
deeper into the meaning of historic English gardens
and to understand how certain elements and aspects
of gardens are tied to particular moments in history.
Temporarily removed from their familiar home
environments and relocated in the English country-
side, students are taught to read the sites and land-
scapes for horticultural particulars, design elements,
and reflections of historical and aesthetic traditions.
The instructors of this course began with the idea
that on-site instruction at historically important
gardens in England would create an enriching and
more effective learning experience than the tradi-
tional classroom.

As a part of this new course, written instructional
materials for each garden were developed to comple-
ment the on-site oral instruction. To create a more
effective communication medium for teaching in
outdoor environments, a series of instructional audio
podcast narratives were newly developed by the
instructors and incorporated into the course. In part,
the need for this alternate delivery method was
driven by limitations in oral communication due to
the large size of the group (being too dispersed within
a populated public venue often with physical limita-
tions to close association) combined with environ-
mental factors (wind, precipitation) that often made
note taking on site prohibitive. The podcast type
method of delivery provides an alternate form of
direct communication between the educator and the
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learner (Evans, 2007). The term “podcast” originates
from the combination of the brand name “iPod ,”
Apple Inc.'s popular media player with “broadcast.”
First introduced as a medium for the dissemination of
audio and video content in music, entertainment, and
news, podcasts have become a popular mechanism for
delivering supplementary learning materials to
students at all levels of education. Schlosser (2006)
pointed out that the use of audio in education is not
new, but is experiencing a renaissance fuelled by the
ubiquity of portable audio players, broadband
internet, and software tools that allow the relatively
easy creation and distribution of audio files. Most
existing uses of podcasting in higher education focus
on the use of the technology to deliver instructional
content such as lectures (Lee, et al., 2007). The
podcasts created for this course were specifically
designed to overcome the physical limitations of
delivering course content and to supplement the
material presented in lecture and assigned readings
with the goal to improve student learning.

The audio podcasts were developed for use with
site maps/garden plans. Throughout each garden,
major elements are discussed at individual audio
stops of 2-3 minute duration when cued by the user
on their iPod or MP3 instrument, with each garden
narrative lasting approximately 30 minutes. The
stopping points are organized based on proximity, as a
chronological or designer intended itinerary would be
impractical based on the limited time of class visit.

Advocates of podcasting believe that it can offer
unique educational benefits to students, but evalua-
tion is needed to determine whether podcasts can
help improve student learning. The effects of
podcasts toward reaching desired outcomes for
learning have been explored in previous studies. The
research examining educational outcomes for
podcasts has mixed results. Hew (2009) cited two
major approaches. The first analyzed podcast
effectiveness using participant's self-reports. Data
sources in this approach typically include students'
retrospective self-perception data acquired using
questionnaires or interviews. The second approach
explores podcast effectiveness using experimental,
quasi-experimental, or ex-post facto designs. Data
sources in this approach typically include test or quiz
scores. In a review conducted by Hew of eight studies
utilizing the first approach of self-reporting, the use
of podcast significantly enhanced student learning.
Hew (2009) noted that other researchers who used
student test and quiz scores, rather than relying on
student self-reporting, often showed no effect of the
podcast technology. For example, Apt and Barry
(2007) showed that physiology students compared by
written examination after six weeks of the course
showed no significant differences in test scores
between groups provided with podcast lectures and
those given an exact transcript of the podcast in
printed form. These results raised questions about
the use of podcasts to improve student achievement.

In an evaluation combining traditional methods of
assessing knowledge in the form of multiple choice
questions with a constructivist component in the
form of open-ended questions, Novey and Hall (2006)
reported that auditory communications that combine
sounds and an audio recorded narrative can also have
a positive effect on cognition. For example, their
findings indicate that most visitors to Carlsbad
Cavern National Park who used the audio tour gained
substantial knowledge about the park and were more
likely to understand the parks interpretive themes.
While the pedagogical aims between our garden study
program and this museum/exhibit tour are different,
the positive learning outcome in this study indicates
that the use of podcasts as an innovative learning tool
may have significant benefits for adult learners.

Hew (2009) cited a study by Brittain et al. (2006)
that examined which types or characteristics of
courses, if podcasted, would most benefit students. In
a survey of 70 first-year, dental students, they found
that information dense course content with heavy
reliance on visuals benefited learning significantly if
podcasted. For example, the course indicated by most
students that would benefit them to have podcasts
was histology, which involves a greater amount of
details and diagrams. These authors suggested that
students could concentrate better on what was being
said during the lecture rather than attempting to
capture via note taking all of the presented material.
The audio podcasts allowed students to listen to the
lecture repeatedly for specific information they
missed during the class.

This study investigated improving learning
outcomes in a study abroad course on English
gardens through using audio technology in real time
association with garden sites. Presented is an
examination of (1) practical considerations for
student utilization of audio podcasts; (2) the effects of
audio podcast on knowledge gain; and (3) students
perceptions of audio podcasts.

Participants in the study (N=22) were primarily
horticulture and landscape architecture students
enrolled in the course
taught by professors in the Department of
Horticulture and Landscape Architecture, and the
Department of History at Purdue University. The
subject matter provides coverage of the broad
historical background relating to the gardens,
including historical events, artistic and cultural
trends, changing social and economic conditions and
horticultural developments.

At the beginning of the course in May 2008
students were randomly assigned to two treatment
groups, Group A and Group B. Three gardens were
selected for the study. Each of the three gardens were
given a rating by the teaching faculty of high,
medium, or low complexity based on its size, the
depth of historical context, the extent of symbolic
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content, and horticultural richness. Garden 1,
Westbury Court, was assigned a low complexity
rating. Garden 2, Sissinghurst Castle, was assigned a
medium complexity rating, and Garden 3, Stourhead,
was assigned a high complexity rating.

All students in the course received a course
reading packet that included a brief (2-3 page)
introduction to each of the gardens visited. In
addition, all students attended introductory lectures
during the first week of the course that introduced
foundation concepts to be explored during the four
week course of study. During the first week of the
course, prior to garden visits, the eleven students
assigned to Group A received audio podcast narra-
tives for each of the three gardens included in the
study. These audio narratives were downloaded on
each student's iPod or MP3 player. An earlier verbal
survey of students enrolled in the course revealed
that 100% of them possessed an iPod or MP3 player.
Students were provided with guidance by the instruc-
tors on how to access the podcast narratives, but were
not otherwise given significant assistance. The
eleven students assigned to Group B did not receive
audio podcasts for these three gardens; however they
did receive audios for the other gardens studied in the
course.

All teaching methods were designed to teach the
same material. The course reading packet contained
brief descriptions of each garden studied in the
course, highlighting their unique features and
describing the distinctive character of each. It was
distributed to all students on the first day of the
course. Traditional PowerPoint slide-based lectures
were conducted during scheduled class hours during
the first week of the course. These lectures presented
a broad outline of England's political, economic, and
cultural history that has had a significant influence
on the development of garden design styles and
theories. Historical facts about the gardens investi-
gated during the course and in-depth explanation
about these gardens' interpretive themes were also
presented in lecture. The audio podcast narratives
covered the same material as in classroom lecture and
textbook reading assignments. These podcast;
however, were produced as a series of garden tours to
be used by the students to access information about
the gardens in real time association during site visits.
Abt and Barry (2007) described the benefits of
making the process of learning more active and
engaging by including multimedia. In using podcasts
we aimed to make the content relevant in context to
individual learners as they experienced each of the
sites. The podcasts allowed students to repeatedly
listen to the discussion while simultaneously viewing
garden elements associated with those concepts.

Both written quizzes and oral interviews were
used to assess the effect of the audio podcast narra-
tives on the knowledge gained by participants.
Participation in this study was voluntary, but all
students chose to participate. They were informed
that neither the quizzes nor the oral interviews for

the three study gardens would contribute to their
course grade. They were told that they were partici-
pating in an evaluation of a new teaching technique
and were given no other information.

Immediately after each garden visit the partici-
pants completed written quizzes. Each of the quizzes
for the three gardens in the study assessed students'
recall of historical facts and design techniques
associated with the gardens. Each quiz contained
three sections composed of multiple-choice, true or
false, and matching questions. The first section
included five questions related to background and
tradition focusing on cultural, economic, moral, and
political factors that influenced the making of the
garden; section two contained two questions related
to design techniques; and section three included five
questions related to amenities and components of the
garden. The correct answers to the questions were
available from various course media and were not
exclusive to the audio tour.

After completing the quizzes the participants
were interviewed individually. These interviews were
designed to test the students' depth of understanding
beyond the basic level of factual recall assessed in the
written quizzes. Students were asked to discuss three
fundamental ideas related to the making of the
gardens including (1) the design philosophies held by
garden makers of the associated period, (2) the
symbolism employed in the garden that conveys the
ways in which the garden addresses human concerns,
and (3) the horticultural aspect of the gar-
den—identifying the role of ornamental plants in
shaping gardens and landscape plans (see Table 1).
Each participant was given three minutes to respond
to each of the three questions for a total of nine
minutes for each interview conducted. All interviews
were conducted and scored by the same researcher.
The student responses to each interview question
were assessed on a 4-point scale based on rubric
scores (see Table 2). The rubric scores were assigned
in ½ unit intervals so performance between two
response values could be recognized as intermediate.
The overall responses to the three questions were
examined collectively and an average score was
assigned.

Finally, after all other data were collected, study
participants were asked to complete a 12-question
survey to help quantify their actual use of, and assess
their reactions to the audio podcasts. The first eight
questions on their reactions to the podcast narratives
were a 5 point agree/disagree response scale:
1=strongly disagree, 2=disagree, 3=neither agree
nor disagree, 4=agree, 5=strongly agree. The
remaining four questions requested that students
estimate the actual duration of their use of the
podcast narratives. The possible responses were:
0=did not use, 1=0-25%, 2=26-50%, 3=51-75%,
4=76-100%.

Written Quizzes and Oral Interviews
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Data Analysis and Results
Written and oral quiz score data were analyzed

using SAS (SAS Institute, Cary, NC). Data were
subjected to two-way analysis of variance (ANOVA)
and the separation of means was tested with stu-
dent's t-tests. A level of = 0.05 was selected a priori to
indicate significantly different mean values.
Statistical analysis of survey data were generated in
Excel (Microsoft Corp., Redmond, WA).

Twenty of the 22 participants responded to the
survey, including all 11 of the students from Group A
(received podcast narratives for the three study

gardens). Over all responders, 65% (13 of 20) indi-
cated that they had listened to the audio in the 76-
100% range of duration. Of the 11students in Group
A, 54.5% (6 of 11) indicated they had used the
podcasts 76-100% of the time, while another 27% (3 of
11) were in the 51-75% range.

The written quiz scores were only minimally
impacted by the use of podcast narratives (Figure 1).
For Garden 1 (Westbury Court) the difference in
mean scores between Group A ( =9.91) and

Knowledge Gain

Table 1. Oral Interviews were conducted to Test the Students’ Depth of Understanding beyond theBasic

Level of Factual Recall assessed in the Written Quizzes. Students were asked to Discuss three Fundamental
Ideas Related to the Making of Gardens.

Design Fundamentals Questions

Design Philosophy/Approach Please discuss the design techniques employed in the
garden in the context of the historical period/periods that

relate to it.

Symbolism Please discuss any symbolism employed in the garden –
relate it to a possible theme (meaning or idea of the

garden) that can be derived from its inclusion.

Horticultural Aspect Please discuss the horticultural aspects of the garden.
What types of plants were used and how? Discuss how

the plantings were arranged and how the planting
concept may have been altered over the life of the

garden.

Table 2. Grading Rubric for Oral Interview Responses

Assigned Value Content Completeness
of Responses Importance of answer, relevance, Level of detail, depth, development

accuracy of facts, overall treatment of ideas, appropriate length.
of topic

1 Lacks focus or relevance, contains Does not provide adequate depth.

multiple fact errors or omissions. Important details or facts are
omitted, unclear or undeveloped.

Answer is too short.

2 Answer would benefit from more Additional depth needed in places,

focus, contains some fact errors important details or facts sometimes
or omissions. omitted or not fully developed.

Answer may be too short.

3 Answer is adequately focused, Provides adequate depth, few
information is generally relevant needed details or facts are omitted,
and accurate. major ideas adequately developed.

Answer is proper length.

4 Tightly focused, contains Provides good depth and detail,
relevant information with no ideas well developed, facts have
fact errors. adequate background.

Answer is proper length.

x
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B ( =8.45) was statistically significant at =0.003.
However, there were no differences observed between
written exam scores for either Garden 2
(Sissinghurst Castle) or 3 (Stourhead).

Compared to the written quiz scores, oral
interview scores were positively impacted to a greater
extent by use of the podcast narratives (Figure 2). For
Garden 2 (Sissinghurst Castle) the Group A mean
score ( = 3.14) exceeded the Group B score ( =2.45)
( =0.037) and for Garden 3 (Stourhead) the Group A
mean ( =3.14) was also significantly higher than the
Group B mean ( =2.41) ( =0.011). The use of
narratives failed to positively impact oral interview-
assessed learning for Garden 1 (Westbury Court).

Most of the audio users found the podcasts to be
informative and a helpful learning tool (Table 3).
Ninety percent agreed that the podcasts had a
positive effect on the instructor's teaching effective-
ness. More than half of users enjoyed using them and
70% of students agreed that this technology should be
used in other classes where applicable.

Nearly all audio users in this study found the
audio podcasts to be informative and easy to use. A
majority of students utilized the audios to a signifi-
cant degree, reporting that they listened to approxi-
mately 75-100% of each podcast recording. Audio
podcast users were observed listening to the record-
ings in real time association with highlighted fea-
tures throughout the garden. The results indicate, as
evidenced by the duration of listening reported, that
students spent sufficient time in the garden to
explore areas as directed by the audio. Although the
time spent in the garden by non-users was not
measured it appeared to the instructors that audio
users spent more total time in the gardens than non-
users. More study is needed to determine if a correla-
tion exists between student knowledge gain and
duration of time spent in the gardens. In principle, if
the audio increases the time one spends in the space,
the greater the potential is for learning (Borun, 1996;
Falk, 1983). Educators may judge this as a favorable
outcome.

p

p

p

Student Perceptions

Utilization of the Narratives

Discussion

• The audio podcast narratives were informative. 4.5 0.51 100 0 0

• The audio podcast technology was easy to use. 4.1 0.72 90 5 5

• My professor’s use of the audio podcast 3.95 0.60 90 5 5

narratives increased his teaching effectiveness.

� My professor’s use of the audio podcast 3.9 0.55 80 20 0
narratives promoted student learning.

� Having access to these audio podcast narratives 4.1 0.72 90 5 5

throughout the course was an advantage to
student learning.

� I enjoyed using the audio podcast narratives. 3.55 0.76 60 30 10

� Should audio podcast narratives be used, 3.8 0.62 70 30 0

when possible, in other classes?

� Using the audio podcast narratives caused 3.45 1.32 55 20 25
me to communicate less with my classmates

while in the gardens.

xResponse scores were based on the scale: 1=strongly disagree, 2=disagree , 3=neither agree or disagree , 4=agree ,

5=strongly agree
yBased on 20 students responding to the survey.

Table 3. Student Audio Users' Responses to Statements about the Audio Podcast Narratives

Survey Item Mean
x

SD Strongly Agree
or Agree

Neither Agree
nor Disagree

Percent
y

Disagree or
Strongly Disagree

0

5

5

0

5

10

0

25

xx

x

x

x
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Knowledge Gain

Student Perceptions

The use of audio podcasts appeared to have little
impact on the learning of historical facts and design
techniques as measured by performance on the
written quiz. There was an improvement in perfor-
mance by Group A (narratives used) for Westbury
Court, the garden of lowest complexity. These results
suggest that the written instructional resources
provided to all the students were adequate to convey
this type of information. Hew (2009) cited similar
results in a study conducted on students in a first year

undergraduate exercise
physiology module. Apt and
Barry (2007) utilized an
experimental research
design to examine the effect
of podcasts on student
learning. Fifty students
were randomly assigned to
either a podcast group or a
control group. The podcast
group listened to six
podcasts over six weeks,
while the control group was
given the exact transcript of
the podcasts in printed
form. After six weeks, both
groups were examined using
a 32-question multiple-
choice test. The control
group improved their test
per formance by 43%,
whereas the podcast group
improved by 46%. The
difference between the
groups was a mean effect
size of 0.19. This suggested
that the use of podcasts
might not result in a
worthwhile improvement in
student achievement over-
and-above the use of written
material.

Our study revealed,
however, a notable increase
in learning and apparent
greater depth of under-
standing of garden context
and interpretive themes for
student Group A with audio
narratives when measured
by the oral interview scores.
For both the Sissinghurst
Castle and Stourhead sites,
a significant increase in
mean oral interview scores
was observed associated
with audio narrative usage.
These two sites were rated
at the intermediate and
high level of complexity.

This suggests that the greatest value of audio narra-
tive usage is likely to be derived by students in
situations where greater explanation is needed to
foster understanding.

Results of this study were encouraging with
respect to students' attitudes toward the audio
podcast narratives. Overall, students embraced this
new technology as a beneficial learning tool and

Figure 1. Comparison of written test scores indicate minimal impact by the use of podcast narratives

Figure 2. Comparisons of oral test scores indicate a significantly positive impact by the use of podcast
narratives.
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indicated that this type of learning supplement
should be used, when appropriate, in other classes.
Hew (2009) cited several student-self report studies
that suggest similar results. For example, in a study
conducted by Bongey et al. (2006), 246 college
biology students were surveyed regarding their
experience in using podcasts. They found that most
students perceived that podcasts were a useful tool
in helping them increase their understanding of
materials covered in lectures. Another study by
Clark et al. (2007) surveyed 30 post graduate
marketing students on their experience of using
podcasts to improve learning. They found that 96%
of the students felt they had gained learning benefits
from using podcasts. Students surveyed by Lane
(2006) reported that podcasts were helpful when
preparing for examinations.

In addition to the 12 specific questions included
in the survey reported here, students were asked to
provide general comments about the audio podcasts.
Of particular interest was the students' creative use
of the audios. Several commented that they used the
audios to review material for quizzes and also in the
preparation for their final class project, which was a
written journal documenting their study abroad
experience. One student remarked that he would
listen to the audios prior to visiting each garden to
become familiar with the garden layout in order to
take full advantage of the visit. The following are
comments (in their own words) from those students
who responded.

For me I found [the audios] to be quite helpful
especially at the gardens where there was so much to
see and understand. Personally I found it real
effective to sit down the night before we were to visit
the garden and listen to the audio casts. While
listening I liked to examine the map so I was able to
get a sense of how I should move through the site.
Because I had gone through the notes the night
before I was able to walk through the site and know
the areas that I needed to visit to become more
familiar with and take any additional notes.

In having this information in a convenient and
easy-to-use way made it very beneficial to learning
more detailed information we were not able to
acquire during the preparatory classes.

While at each destination I could just put on my
headphones and get an audio tour of each section of
the gardens and each design feature that was
implemented. With the audio narrative I was able to
get specifics that were pertinent to each garden and
each garden feature.

These podcasts were also beneficial for review
during the trips to and from our destination gardens.
We were able to review some of the critical informa-
tion to help us further with answering the questions

in our study guide or to ready ourselves for the
quizzes that were conducted periodically throughout
the trip.

The podcasts offered during the study abroad trip
were an incredibly useful asset. Not only did they
provide valuable information for the class, it was
done in a way that we, as students, can utilize very
effectively. (I still listen to the narratives every now
and then to refresh the information). It is easy to say
that everyone has an MP3 player nowadays and by
relating a way of teaching with this technology that is
used every day, one can have the greatest impact.

I was able to walk around the garden listening to
information about the section I was in. Although I
had previously learned about some of the gardens, it
was very helpful to be able to hear and recall more
information on the garden. After we explored the
garden we were given worksheets to see how much we
learned about the garden we just visited. I feel
without the podcast I would not have been able to
recall certain information from the particular
garden. Also at the end of the class we had to do a final
project talking about all the gardens we visited.
Having the podcast to reflect on was a lot of help. I
was able to go back and listen to the podcast and hear
information that I could not remember off the top of
my head. I feel that this is a great tool for anyone
viewing the garden.

Our findings suggest that the use of instructional
audio podcast narratives as a supplemental learning
device can be effective in informal learning environ-
ments like gardens and parks. The following implica-
tions are drawn from the study results.

Audio podcast technology can be used effectively to
supplement or change the structure of traditional
methods of delivering course content outside the
classroom. Tools of technology, such as podcasting,
allow instructors to construct a teaching and learning
environment that can foster learning among students
with diverse learning styles (Lyles et al., 2007). Facts
and fundamental concepts can be introduced through
audio narration providing students with independent
learning at their own preferred pace, as students have
full control over the rate at which information is
presented to them. Podcasts also allow students to gain
exposure to the audio information multiple times at
their own convenience. Previous studies in e-learning
(Evans, 2008; Evans and Gibbons, 2007; Evans et al.,
2004) have suggested that well-designed virtual
learning materials, by increasing the amount of
control learners have over the learning process, can be
more efficient and effective than traditional alterna-
tives.

Results of this research indicate that student
learning is improved significantly by using the audio
podcast narrative in the study of historic gardens.
Whereas most students in the course utilized the

Student #1

Student #2

Student #3

Conclusions
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audios, there was some variation in the total amount of
time students spent with this technology. Although
modern students are accustomed to digital technolo-
gies in many areas of their life (e.g. computers, enter-
tainment, and communication media, etc.), the use of
audio technology as a learning tool is still unfamiliar to
many students. It was apparent from discussions with
students that some additional time was required to
become accustomed to use of these audio tools.
Notwithstanding, for those students who utilized this
technology, the audios had a positive effect on their
learning. Although our results did not demonstrate
that audio podcasts greatly improved student reten-
tion of historical facts, audios did help students score
higher when examined on their ability to integrate new
facts about gardens into an overall meaning.

The educational benefits of audio podcast technol-
ogy were supported by a student survey, as well as
student testimonials that shed light on the role that
audio podcasting played in their approach to learning
the course material. Student testimonials provided
insight on how audio podcasting allowed them to
employ their own particular learning styles to succeed.
Students indicated that they utilized the audio
podcasts outside of class, re-listening to the podcast
narratives to prepare for testing and complete the final
course project. The audio podcasts allowed them to
review material to gain better understanding. In
addition, students commented that being able to hear
about garden elements as they experienced them was
highly conducive to learning. They were able to set an
appropriate pace for themselves as they traveled
through the gardens, having full control over broad-
cast timing of podcast content, which allowed for better
control over supplemental note taking and personal
reflection time.

The audio-recorded narratives can easily be
transmitted with technology familiar to most students,
and the audio podcasts offer an effective medium for
communicating information in an outdoor (or out of
classroom) setting to large student groups. The
increasing popularity of personal digital devices for
popular entertainment provides a means of delivery of
instructional course content with a technology already
embraced by, and familiar to, most students.

Audio podcasts can be an effective tool to engage
students, to support multiple learning approaches, and
to enable students to conveniently access information
about gardens, parks, museums, and similar venues in
real time association during site visits. This methodol-
ogy has the potential to provide students with signifi-
cantly enhanced understanding of these sites by
allowing them to integrate meanings and the intellec-
tual background of sites with their physical and
sensory realities.
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Abstract

Introduction

The relative quality of graduate programs in the
agricultural sciences is important for recruitment of
students and for program improvement. The
National Research Council (NRC) conducted a survey
of doctoral programs across the country in 2006, but
most areas of agricultural science and master's
students were not included. Programs not included
may desire to conduct surveys similar to the NRC
study to fill this void. The authors conducted a survey
of graduate students in the College of Agricultural
and Life Sciences at the University of Florida,
patterned after the NRC study. Master's and doctoral
students indicated general satisfaction with their
program. Most students were generally satisfied with
advice received and resources available. Differences
exist between Master of Science and doctoral stu-
dents in terms of productivity, which is not unex-
pected given the goals of the separate programs and
the time committed to complete the degree. More
opportunities to gain teaching experience would be
helpful for students who anticipate an academic
career. The results of this study can be used by other
institutions in surveying graduate students who were
not part of the NRC project.

The College of Agricultural and Life Sciences at
the University of Florida maintains one of the largest
graduate enrollments of any college of agriculture
and related sciences in the United States (FAEIS,
2008). With more than 1,100 students enrolled,
graduate degrees are offered in 23 fields of study.
Graduate education is a vital part of the mission of
the College and of the University.

The major goal of graduate education is to
prepare students for academic, government or
private sector careers in their chosen field or for
further study. Identifying and addressing students'
needs and expectations allows institutions to attract
and retain quality students as well as to improve the
quality of their programs (Elliot and Shinn, 2002).
Student outcomes, including productivity while
enrolled in a graduate program, can be a key measure
of the quality and effectiveness of the degree program

(Hatcher et al., 1992; Redd, 1998). Student satisfac-
tion has also been found to be one of the factors that
affects the quality and overall effectiveness of a
program (Aiken, 1982; Astin et al., 1987; Bailey et al.,
1998).

In a summary of graduate students at the
University of Maryland Baltimore County (Univ. of
Maryland Baltimore County, 2000), students
reported overall satisfaction with the quality of
instruction, quality of their program and level of
challenge. Less satisfaction was indicated regarding
professional development opportunities (Univ. of
Maryland Baltimore County, 2000). Although the
survey was administered prior to the NRC study, the
university stated as its goal to gauge student satisfac-
tion in graduate programs.

A similar, but broader-focused, study at the
University of Colorado-Boulder (2005), which also
pre-dated the NRC study but was designed to collect
similar information, included both master of science
and doctoral students. Overall satisfaction with
research opportunities was high; doctoral students
had published more frequently than master's stu-
dents; most indicated they had some experience in
teaching; and the majority of respondents indicated
satisfaction with their relationship with their
research advisor (Univ. of Colorado-Boulder, 2005).

Results of the graduate student survey at
Oklahoma State University in 2008 reported
strengths and weaknesses of the graduate program as
reported by currently enrolled students (Oklahoma
State Univ., 2008). Perceived program strengths
included relationship with faculty, faculty expertise,
curriculum, research opportunities, and relationship
with other students, among others. Perceived
program weaknesses included course availability,
course content or rigor, relationships with faculty,
and financial support (Oklahoma State Univ., 2008).
The Oklahoma State study addressed programs to a
greater extent than student satisfaction and did not
address student productivity during the graduate
program.

Barrick et al. (2006) investigated the perceived
current and ideal roles of graduate student faculty
mentors at the University of Illinois. Graduate
students reported that the availability of the mentor
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for help with research, regular and constructive
feedback on progress toward degree completion and
on their research, and information on career opportu-
nities were currently less than their ideal expecta-
tions (Barrick et al., 2006). Patterned after an earlier
study at Wisconsin-Madison, the Illinois study was
narrowly focused on faculty mentoring as it is related
to student satisfaction.

To meet the expectations of graduate students, to
help ensure student success, and to provide informa-
tion that can be used to strengthen graduate pro-
grams, data regarding student progress toward
earning the degree as indicated by their productivity,
as well as their satisfaction with the program, is
essential. With increased information covering
productivity and satisfaction, recommendations for
change in programming could be warranted. Further,
this study could provide guidance for other colleges
that desire to investigate graduate student productiv-
ity and satisfaction, similar to the NRC study,
especially for programs not included in the NRC
study and for master's degree students.

The purpose of the study was to examine the
overall productivity and satisfaction of graduate
students enrolled in the College of Agricultural and
Life Sciences. Specific objectives included:

1. Assess the productivity of graduate students
enrolled in the University of Florida College of
Agricultural and Life Sciences.

2. Assess the satisfaction of graduate students
enrolled in the University of Florida College of
Agricultural and Life Sciences regarding their
graduate program.

The population for the study was all
students enrolled in a graduate program offered
through the University of Florida College of
Agricultural and Life Sciences during the spring
semester, 2009. A total of 1,113 students were
included in the study.

In 2006, the National Research
Council (NRC) conducted a study of selected doctoral
programs in the United States. The survey instru-
ment used in the NRC study focused on satisfaction
and productivity of doctoral students and was
adapted for use in this study (Ostrike et al., 2009).
The primary change in the NRC instrument was to
revise selected questions so that responses from
master's and doctoral students could be separated
since the NRC instrument focused only on doctoral
education. The instrument included a total of 50
items and used a branching logic to guide students to
sets of questions based on their specific degree
(master's or doctoral). The NRC study also collected
information regarding programs, departments and

the institution; those portions of the NRC study were
not included in this survey.

The survey instrument was
administered electronically. Email addresses for all
enrolled graduate students were obtained. An initial
email was sent to all College of Agricultural and Life
Sciences graduate students on March 1, 2009, with a
link to the survey web site. Two follow-up email
reminders were sent to non-responders, asking for
their participation. A total of 492 usable responses
were received by April 1, 2009.

Generally, the respondents
reflected the demographics of the [College] graduate
student population. Of the 492 respondents to the
survey: 49% were master's students, 51% were
doctoral students; 43% were male, 57% were female;
48% were married or living in a relationship; 92%
have no children; 72% are U.S. citizens; and 71% are
White, 14% Hispanic, 14% Asian, 5% Black, 4%
Native American or Pacific Islander.

Presentations and publications are
common metrics of student research productivity. As
shown in Table 1, students increase the number of
presentations as they continue their graduate
program. The most common location for doctoral
student presentations is on-campus conferences
followed by national meetings. Master's students
presented at similar locations but at a lower rate.

Respondents also indicated that they expected to
generate from none to six or more publications from
their thesis or dissertation. The most frequent
response was three publications. (Table not included
per reviewer recommendation.)

Both doctoral and master's students continue to
publish during their graduate program, as seen in
Table 2. Both groups of students also authored or co-
authored refereed articles most frequently, followed
by abstracts, prior to enrollment in the graduate
program. After enrollment, graduate students also
primarily publish authored or co-authored refereed
articles followed by abstracts (Table 2).

Graduate student career
goals do not change dramatically before and after the
students enroll in the graduate program. The
primary goal at both times is research and develop-
ment, followed by teaching, professional service,
management/administration, and other (data not
shown).

Students were asked to indicate whether they
had participated in 11 formal or informal instruction,
practice or development training activities (Table 3).
The four activities reported most frequently were:
writing proposals for funding, oral communication
and presentation skills, preparing articles for
publication, and conducting independent
research/scholarship, with participation ranging
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Table 1. Percent of Students who have Made Research Presentations, Including Poster Presentations, by

Number of Years since Matriculation and Location of Presentation

____________________Years Since Matriculation__________________________________

% of Master’s Students (N=208) % of Doctoral Students (N=242)

Location 1 year

n = 100

2 years

n = 80

> 2

years
n = 28

1 year

n = 72

2 years

n = 51

3 years

n = 44

4 years

n = 48

> 4

years
n = 27

On-campus
Conference

20 55 40 38 64 74 61 87

Regional
Meeting

16 39 27 34 62 54 60 63

National
Meeting

13 42 42 39 52 71 63 70

International

Meeting

8 13 14 24 44 63 46 71

Table 2. Percent of Students who have authored and/or Co-authored Publications Before and During

Enrollment, by Year of Matriculation

% of Master’s Students (N=208) % of Doctoral Students (N=242)

Publications
2008

n=100

2007

n=80

2006 or
before

n=28

2008

n=72

2007

n=51

2006

n=44

2005

n=48

2004

n=27

Before Enrollment

Refereed articles 17 13 20 46 58 63 61 58

17Book chapters 0 2 0 20 17 5 0

Book reviews 0 2 0 3 5 0 0 17

Abstracts 11 12 10 41 38 44 53 50

29Popular press 4 8 0 20 30 23 17

EDIS* 8 2 6 10 5 17 9 17

After Enrollment

Refereed articles 19 32 24 35 63 69 67 78

Book chapters 2 2 0 0 19 23 25 10

Book reviews 0 0 0 6 5 0 4 10

Abstracts 14 29 22 34 46 60 61 64

Popular press 0 20 6 11 40 35 38 33

33EDIS* 10 42 0 19 24 28 24

*EDIS – Electronic Data Information Source, [Cooperative Extension Service]
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Table 3. Percent of Students who have Participated or Plan to Participate in Formal or Informal
Instruction, Practice or Development Training

Percent

Activity Formal Informal Do not plan to

participate

Writing proposals for funding 49 34 26

Oral communication and presentation skills 48 49 16

Preparing articles for publication 42 54 12

Conducting independent research/scholarship 42 49 18

Teaching/pedagogy 38 43 29

Working in collaborative groups 36 53 20

Research/professional ethics 30 51 24

Preparation for job interviews 29 48 28

Speaking to non-academic audiences 27 55 27

Project management 26 54 24

Supervision and evaluation 25 50 32

Note. Respondents could indicate more than one type of program.

Table 4. Graduate Student Teaching Experience by Matriculation Date

Experience

% of Master’s Students (N=208) % of Doctoral Students

(N=242)

2008

n = 100

2007

n = 80

2006

or before
n = 28

2008

n = 72

2007

n= 51

2006

n = 44

2005

n = 48

2004 or

before
n = 27

Mentor a high
school student

13 19 15 16 18 15 18 14

Mentor/Tutor an

undergrad

38 38 31 49 49 46 48 52

Mentor/tutor
A grad student

7 17 23 26 38 32 32 52

Grade papers for

an undergrad
class

56 57 46 73 51 63 72 57

Lead discussion

Sections

49 42 15 56 44 42 42 48

Lead lab sections 32 17 23 47 28 49 58 33

Guest lecture 25 49 23 71 51 73 72 86

Teach a course
based on set

curriculum

17 19 23 42 33 37 30 29

Teach a course
based on

curriculum you
developed

7 15 23 29 29 24 15 16
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from 34 to 54% for each. The activities that graduate
students participated in least frequently were formal
programs on preparing for job interviews (29%),
speaking to non-academic audiences (27%), project
management (26%), and supervision and evaluation
(25%).

Respondents indicated the
extent of their involvement in teaching, whether
completed or planned, during their graduate studies
(Table 4). The most common experience for doctoral
students was grading papers for an undergraduate
course, followed by leading discussion sections. The
most common experiences for master's students were
also grading papers for an undergraduate course and
leading discussion sections, followed by mentoring/
tutoring an undergraduate student (more frequently
for students who matriculated in 2006 or before).

Students responded to a series of
questions and statements associated with their
satisfaction with various parts of the graduate
program. Three-fourths of the respondents indicated
that the graduate program provides a formal,
periodic assessment of their work, 80% perceived the
assessments to be helpful, and 78% indicated the
assessment was timely. A small number (5%) indi-

cated that assessments were
timely but not helpful
(Table 5). Eighty-two
percent of the students
indicated that they were
provided written expecta-
tions about academics when
they enrolled.

Respondents identified
the sources of any career
advice they had received
(Table 6). The most fre-
quently named source was
an individual serving as
adviser and mentor (35%),
followed by adviser (23%),
committee chair (12%) and
university-wide career
office (12%). No student
identified the college office

as a source of career advice.
Nearly three-fourths of the students indicated

that they had access to career advice, but 61%
indicated that they had not taken advantage of that
opportunity.

Students rated their relationship with their
adviser and with faculty in the program on a scale
ranging from highly interactive, supportive to
distant, antagonistic or hostile (Table 7). Both groups
of students rated their relationship with their adviser
as highly supportive (59% Master's, 68% doctoral).
Students most frequently rated their relationship
with other faculty as somewhat supportive (42%
Master's, 44% doctoral). All but 7% of the students
indicated that other students in the program were
somewhat or very supportive. Three-fourths of the
students were satisfied or very satisfied with the
social interaction activities, and 90% indicated they
felt they “belonged” in the program.

Respondents also indicated their satisfaction
with various aspects of the program (Table 8) on a 5-
point scale from 1=Not satisfied to 5=Satisfied. Both
groups rated teaching by faculty the highest (4.27
master's, 4.02 for doctoral). All program aspects were

Teaching Experience.

Satisfaction.

Table 6. Source of Career Advice

Source of Career Advice Percent

An individual who serves as both an adviser and mentor 35

Adviser 23

Committee chair 12

University-wide career office 12

Mentor 7

Other 7

Graduate program director/coordinator 4

Program staff 1

College office 0

Note. Respondents could indicate more than one source.

Table 5. Formal, Periodic Assessment of Academic Progress

Assessment of Progress Percent

Yes No

Program provides a formal, periodic assessment of
student’s academic progress

75 25

Assessments are helpful 80 20

If assessment is helpful, was feedback timely 78* 12

* Five percent of respondents indicated that feedback was timely but not helpful.
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Table 8. Satisfaction with Aspects of the Graduate Program

Program Aspects

Mean Rating

Master’s Students Doctoral Students

Teaching by faculty 4.27 4.02

Intellectual environment of institution 4.24 4.05

Intellectual environment of program 4.17 3.97

Quality of the program 4.15 4.07

Curriculum 3.87 3.71

Research experience 3.19 4.00

Thesis and dissertation supervision 2.88 3.76

Scale: 1 = not satisfied to 5 = satisfied

Table 7. Relationship with Faculty Adviser and Faculty in Program

Percent

Highly

interactive,
supportive

Somewhat

supportive

Neutral Somewhat

Unsupportive

Distant,

antagonistic
or hostile

Master’s students

Faculty Adviser 59 24 11 5 2

Faculty in Program 36 42 20 2 0

Doctoral students

Faculty Adviser
68 20 7 3 2

Faculty in Program
32 44 20 4 1

Table 9. Perceived Adequacy of Support Available

Support

Percent

Excellent Good Fair Poor N/A Don’t

know

Library resources 49 38 8 3 1 1

Computer resources 41 37 14 5 1 2

Recreation/athletic facilities 34 31 11 2 11 12

Personal workspace 34 30 15 8 11 3

Other research, field, or laboratory
facilities

31 39 11 4 8 7

Health care 20 30 18 9 12 10

Social interaction space 16 24 22 26 8 4
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rated above the mid-point of the scale except one.
Master's students rated thesis and dissertation
supervision 2.88 on the 5-point scale.

Students rated seven areas of support on a 4-point
scale, from Excellent to Poor (Table 9). At least 50% of
the students rated each of the support sources as
Good or Excellent, except for social interaction space.
Library resources were indicated as excellent most
frequently (49%), followed by computer resources
(41%).

Approximately 50% of the respondents indicated
they had received funding for travel to professional
conferences from the Graduate School or the College.
Nearly half of the students were research assistants,
one-fifth were teaching assistants, and one-fifth
received a fellowship, with the typical stipend
between $15,000 and $20,000.

Based on the results of the survey, the following
conclusions and recommendations are posited.
Differences exist between Master of Science and
doctoral students in terms of publication and presen-
tations of research. Doctoral students have typically
published or presented at twice the rate of master's
students, similar to findings at the University of
Colorado-Boulder (Univ. of Colorado-Boulder, 2005).
This would be expected since doctoral students would
have had more experience and perhaps more assis-
tance in research. Opportunities for continued
participation in these activities are recommended.

The largest portion of graduate students indi-
cated their career goals to be in research and develop-
ment. Likewise, the largest participation in training
programs was in activities related most closely to
research. Therefore, it appears that training pro-
grams are supportive of students' career goals.
However, if the preparation for an academic career is
central to the mission of the graduate program,
additional training opportunities in teaching may be
warranted. Less than half of the doctoral students
have had experiences in teaching a course, similar to
findings at Colorado (Univ. of Colorado-Boulder,
2005); interestingly, less than a third indicated a
career goal of teaching. To meet future needs, more
students may need to be encouraged to pursue
teaching and be afforded teaching opportunities to
complement their academic preparation in research.

Generally, students provided positive responses
regarding the assessment of their academic progress.
Concern is raised, however, about the 20% to 25% who
indicated that formal and periodic assessment was
not provided and/or not helpful. These results are
similar to those reported by Oklahoma State
(Oklahoma State Univ., 2008). In subsequent discus-
sion, Graduate Coordinators in the college purported
that all students are being evaluated, but they may
not be aware that they are being formally evaluated.

The goal should be that all students are provided
periodic, formal and helpful assessment of progress.

Students were generally positive about career
advice and relationships with faculty, which differed
from Oklahoma State (Oklahoma State Univ., 2008).
More information is probably needed to ascertain why
a small proportion of the students indicated that
advisers and faculty are unsupportive.

Overall, graduate students indicated that they
were satisfied with various aspects of the program.
Individual graduate programs may need to conduct
follow-up studies to gather additional information
regarding satisfaction with the curriculum.

Conclusions, Discussion and
Recommendations
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Abstract

Introduction Ten Year Experience since
Implementation

The last ten years of applying a new core curricu-
lum to undergraduate programs has become a
valuable learning experience for the College of
Agriculture and Life Sciences, for the University of
Vermont, and for other colleges and universities that
are implementing, modifying, or assessing their
general education requirements. Today there is a
national trend to upgrade general education through-
out higher education in America. As the world
becomes a more mutually dependent society in the
center of massive social, political, economic, and
cultural changes, higher education in America is
redefining itself in general education to prepare
students for the 21st century and beyond. This article
covers the ten year experience of implementation and
evaluation of the College of Agriculture and Life
Sciences' core curriculum, the growing general
education movement in America, and what we have
learned that can be helpful, not only to our College
and the University of Vermont, but to other colleges
and universities that are modifying their general
education.

In September 2001, the College of Agriculture
and Life Science [CALS] at the University of Vermont
[UVM] adapted a new core curriculum (see Table 1).
Based on competencies of knowledge, skills and
values, this core curriculum represented a new focus
of general education required by all CALS undergrad-
uate majors. It took roughly five years of committee
work to establish the new core curriculum and get it
approved by the faculty of the most diverse school or
college at UVM. CALS majors range from traditional
science, e.g. Animal Science, Food and Nutrition,
Molecular Genetics, to social science, e.g.,
Community and International Development,
C o m m u n i t y E n t r e p r e n e u r s h i p , P u b l i c
Communication. Based on the assumption that
students should graduate with specific knowledge,
important values, and skills in critical thinking,
communication, teamwork, complex problem
solving, and interpersonal skills, the new core
curriculum was voted in by the faculty in May 2000.
(Patterson et al., 2001)

Students in the College of Agriculture and Life
Sciences would fulfill the core curriculum through
satisfactory completion of an integrated series of
courses and academic experiences such as intern-
ships and research apprenticeships. These competen-
cies were deemed essential for a person's effective
function in the 21st century society, and they would
foster an attitude that promoted lifelong learning and
responsible citizenship.

CALS Departments and Programs with under-
graduate majors were given a full academic year to
prepare for the new core curriculum by revising their
programs and major checklists to meet the new core
curriculum requirements that were implemented the
fall 2001 semester. During the past ten years of
implementation, a two-semester first-year Program
was developed; all CALS undergraduate checklists
were updated; the CALS Administration weighed in;
online checklists were developed at the University
level; some core curriculum evaluations were com-
pleted; the original core curriculum was reexamined
and redefined; and the universal concept of general
education has become a UVM and a national priority.

During the time between the CALS faculty
approval of the new core curriculum in May 2000 and
its implementation the fall semester of 2001, all
departments revised their checklists and altered, if
necessary, their courses to meet the new require-
ments. The biggest change, however, was the develop-
ment and implementation of a two-semester first-
year program, entitled, Foundations.

Previously, there was a required two credit course
for all new first-year CALS students, called
Beginnings, that was offered every fall semester. The
major goal of Beginnings was to help students make
the transition from high school to college. In addition,
the former CALS distribution requirements included
courses in both oral communication and information
technology. The new core curriculum included these
two skill courses and added the concept of developing
a sequence of courses, in which advanced courses
would build on the skills of previous ones.

Foundations Program
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The year-long Foundations Program integrated
the first-year transition concepts of the Beginnings
course with skills of the two courses of oral communi-
cation and information technology. Developed and
currently taught by two faculty members who were
on the original committee that developed the new
core curriculum, Foundations provides all CALS
first-year students with the basic skills of oral
presentation and computer technology. Students
then take additional “build on” courses throughout
their undergraduate major in which to further
implement and develop these Foundational skills.

Beginning the fall 2001 semester, CALS 001,
Foundations: Communication Methods was a
required public speaking course for all new first-year
students. The spring 2002 semester, all CALS first-
year students then took CALS 002, Foundations:
Information Technology. The Foundations Program
has been a successful integration of CALS core
curriculum requirements to the benefit of CALS first-
year students.

After a few years of implementation, the CALS
Administration took a few steps to deemphasize the
new core curriculum. They began to believe that the
CALS core curriculum was a factor in keeping
students from entering the college. They believed
that some students were turned off to either applying
or transferring to CALS when they compared the
CALS core curriculum with the general requirements
of other UVM schools and colleges. Thus, the
Administration moved the CALS core curriculum to a
more difficult page to find on the UVM website.

In addition, this CALS Administration received
some negative feedback on the term “requirement.”
Some students were unhappy having to take any
general mandatory course; regardless of how impor-
tant or useful it was to them, especially the CALS
first-year students who realized that cohorts in other
schools and colleges did not have to take a “required”
course. The term “requirement” was a negative term
for some students. Thus, the administration was
successful in getting the course instructors and the
CALS faculty to agree to change the definition of the
Foundation program from “requirement” to “highly
recommended.”

The result has been that a vast majority (approxi-
mately 95%) of CALS first-year students still take the
Foundations courses, although more students take
the fall oral communication course than the spring
information technology course, indicating that first-
year students learn that they do not have to take a
“highly recommended” course.

The sixteen CALS undergraduate Bachelor of
Science majors incorporated the CALS core curricu-
lum into their undergraduate major checklists. CALS
faculty advisors generally use checklists to explain
the CALS core curriculum and major course require-

ments to their undergraduate advisees. In addition,
faculty regularly fill in the blanks on the checklists
with courses that students have passed that meet the
requirements.

However, how the CALS core curriculum (see
Table 1) has been defined and listed is almost unique
to each of the 16 checklists. In compliance with the
highly decentralized nature of UVM and to get
faculty to approve the CALS core curriculum, the
original committee gave each department the final
authority on how they would meet the core curricu-
lum. Hence, the consequence was non-standard
compliance with the spirit of the core.

Here are some examples on how the different
undergraduate major checklists have dealt with the
core curriculum:

A list of the core curriculum categories with
blanks to fill in for the course that has fulfilled the
requirement.

An inventory of combined courses that meet the
core curriculum and the undergraduate major. The
courses are not identified as meeting either the core
curriculum or the major, but simply listed in the order
in which they should be taken.

A list of only the CALS core competency courses
that are not met by the undergraduate degree
requirements.

A separate listing of core curriculum knowledge,
skills and values, and how each requirement is met by
a particular course, set of courses, or the program
undergraduate degree requirements.

A thorough CALS core competency list, including
the definitions of the knowledge, skills, and values; a
list of courses that fulfill each competency, including
the “build on” courses that will meet the require-
ments to “redraft 3 papers,” and give “3 graded
speeches;” and written definitions of critical think-
ing skills, interpersonal skills, citizenship & social
responsibility, environmental stewardship, and
personal growth.

Only six of the 16 checklists even mention the two
complex CALS core competencies of critical thinking
and interpersonal skills. Three of the six, all from one
department, list courses and specify that these
complex skills are “fulfilled by curriculum require-
ments” and are developed by the major “…through a
series of courses and experiences…” Two checklists
simply list the names of the complex skills and that
they are satisfied by “program core requirements.”
And one checklist was never updated and still
contains the original 2001 text that, “(c)ompetency
may be met by the satisfactory completion of any
course or series of courses…”

One course checklist misinterpreted the writing
and oral communication sequence to first take a
foundational skill course and then “build on” courses,
by incorrectly stating that the student can meet the
competency by taking either a foundational skill
course or a course or series of courses that grade
skills.

CALS Administration

Undergraduate Checklists
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Beginning the fall 2010
semester, physical student
folders, in which all the
paperwork has been kept in
the department offices for
advisers to use, have been
e l i m i n a t e d . T h e n e w
student folders are now
electronic and are accessible
to CALS advisors and
administrators through the
UVM computer system.
Since written material can
be posted on to the elec-
tronic folders, advisors are
still encouraged to use the
written checklists. Whether
or not undergraduate
majors will continue to use
the written checklists and
post them on the electronic
folders or completely drop
them and simply use the
University CATS system is
not known at this time.

While there are many
ways in which the CALS
core curriculum is listed on
undergraduate checklists,
there is a common approach
on the internet Degree
Audit program called CATS
– C u r r i c u l u m A u d i t
Tracking System. The
CATS system was developed
in 2005 and is managed by
the UVM Registrar's Office.
Administrators, faculty and
students can access a CATS
student record by submit-
ting the student's UVM nine
digit ID code. The CATS
system is defined as, a
“curriculum audit report”
that “tracks your (student)
progress toward completion
of your degree program.” In
addition, although it is
stated as an “advising tool,
not an official document,”
the CATS report is checked
by a CALS administrator
who works with advisors to
insure that it is complete for
fulfilling all degree require-
ments of graduating CALS
seniors.

CATS Report

Table 1. General Education Comparison: AACU, CALS, and UVM

AACU Essential Learning

Outcomes

CALS Core Curriculum, now

entitled Core Competencies

Proposed UVM General

Education

Knowledge of Human Cultures
and the Physical and Natural
World

Through study in the sciences and
mathematics, social sciences,

humanities, histories, languages and
the arts. Focused by engagement

with big questions, both
contemporary and enduring

Knowledge: Students develop a
fundamental base of knowledge
that will serve as a foundation for

lifelong learning.
A. Science: Students use the

scientific method to understand the
natural world and the human

condition
1. Physical and Life Sciences (2

courses)
2. Social Science (2 courses)

B. Humanities & Fine Arts:
Students develop an understanding

and appreciation for the creative
process and human thought. (2

courses)

Knowledge: Students will have a
collegiate-level knowledge of:

· Physical & Life Sciences: The
content and approaches used in

the physical and life sciences

including basic laboratory
methods.

· Social Sciences: The content

and approaches used in the
social sciences

· Humanities & Fine Arts: The

content and approaches used in

the humanities and fine arts

· Health, Environment and
Sustainability: An

understanding of human health
and wellness, the environment

and connection between the
two.

Intellectual and Practical Skills,
Including

Inquiry and analysis
Critical and creative thinking
Written and oral communication

Quantitative literacy

Informational literacy
Teamwork and problem solving

Practiced extensively, across the
curriculum, in the context of

progressively more challenging
problems, projects, and standards for

performance

Skills: Students develop abilities
and use tools to effectively

communication, analyze, problem
solve, think critically and work

with others.
A. Communication Skills: Students

express themselves in a way that is
easily understood at a level that is

appropriate for the audience.
1. Oral: Students show

confidence and efficiency in
speaking before a group. (1 public

speaking class, plus 3 graded
speeches in additional courses)

2. Written: Students effectively

communicate in writing. (1 English

writing course, plus 3 redrafted
graded papers in additional courses)

B. Informational Technology:
Students demonstrate mastery of

technology for communication, data
gathering and manipulation, and

informational analysis. (1
information technology course)

C. Quantitative Skills: Students
demonstrate the ability to understand

and use numbers.
1. Mathematics:(1 math course)

2. Statistics: (1 statistics course)
D. Critical Thinking Skills:

Students demonstrate ability to
comprehend, judge, and present

written-oral arguments and to solve
problems. Students learn to

distinguish between fact, conjecture,
and intuition.

E. Interpersonal Skills: Students
demonstrate the ability to work well

with other people by understanding
and using skills of leadership,

conflict resolution and group
process.

Skills: Students will have collegiate-

level skills that enable them to

communicate effectively, gather and
analyze information, solve problems,
think critically, and work well with

others.

· Quantitative Reasoning:

Students are able to apply
mathematical techniques

appropriately, including
algebraic and symbolic

manipulation, logical thinking,
and statistics and probability.

· Communication: Students are
able to communicate effectively
in writing in a manner that is

appropriate for both general and

specialized audiences. Students
are able to express themselves

clearly and effectively to
convey their ideas and to inform
or persuade by oral

communication. Augmentative

or alternative communication
may be used where appropriate

· Critical and Creative
Thinking Students are able to
acquire, integrate, and interpret

information; understand logical
connections between ideas;

detect inconsistencies in
reasoning; formulate reasoned

conclusions; be aware of
personal biases and

perspectives; and distinguish
between fact, conjecture, and

intuition. Students are able to
raise significant questions,

generate original ideas, use
abstract concepts in developing

thoughts, and be open to
alternative systems of thought.

Students demonstrate an
understanding of the issues and

processes involved in making
ethical decisions.

· Scientific Reasoning: Students
are able to 1) recognize patterns

in observed phenomena, 2)
generate hypotheses, 3) predict

logical consequences of
hypotheses, and 4) evaluate

whether a particular conclusion
is justified based on evidence.

· Information Literacy: Students
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For every CALS major the CATS report has
divided the core curriculum into two sections: the
“Distribution Requirements” section and the
“Advanced Requirements” section. The “Distribu-
tion Requirements” section lists all the core curricu-
lum requirements that are met by full courses, e.g.,
an oral communication course, two humanities and
fine arts courses, a math course, etc.

The CALS core curriculum requirements for
students to take additional “build on” skill courses
for three graded speeches and three redrafted graded
papers are not dealt with by the CATS system.
“Advanced Requirements” are those curriculum
requirements that are met by a combination of
courses and experiences, e. g. Critical Thinking
Skills, Interpersonal Skills, Personal Growth, etc.
They are also not dealt with by the CATS system,
which simply states, “CALS core curriculum require-
ments beyond the distribution requirements will be

satisfied by successful
completion of all courses
required in the major, as
verified by your advisor.”

In spring 2009 the CALS
Curriculum Committee was
asked by the administration
to revisit and revise, if
necessary, the CALS core
curriculum that was adopted
by the CALS Faculty and
went into effect the fall 2001
semester. Periodic re-
examination of the CALS
core curriculum was actually
a recommended procedure
of the original committee
that got it approved by the
CALS Faculty in 2000.
Interestingly, by 2008, the
Curriculum Committee
members were all new, so
they were able to review the
CALS core curriculum with
a fresh perspective with over
eight years of implementa-
tion experience. Ultimately
the Committee brought a
recommendation to the
general CALS Faculty who
approved it in September
2009. Essentially, the CALS
c o r e c u r r i c u l u m w a s
reconfirmed, with a few
minor changes:

The name was changed
from CALS core curriculum
to CALS core competencies
to better reflect the mean-

ing of the CALS general education requirements.
Two “build on” skills requirements were

dropped, under the assumption that students were
already applying the skills in many classes at this
time. The Information Technology requirement to
take an “additional course or series of courses that
uses computers for a minimum of two applications in
total” in which Information Technology is applied
was dropped, as was the Quantitative Skills
Application which was met by “satisfactory comple-
tion of one course that utilizes principles from math
or statistics.”

Interpersonal Skills and Critical Thinking Skills
were kept on the CALS core curriculum, but the
statements of how they were to be completed were
taken off. Both of these complex skills had original
sentences that stated the “competency may be met by
satisfactory completion of any course or series of

CALS Curriculum
Committee

are able to 1) find information
and evaluate it for accuracy,

thoroughness, and reliability; 2)
use information to make

decisions and solve
problems; 3) use information in

a manner that is responsible,
ethical, and legal; 4) apply

appropriate technologies to
collect, analyze, and manage

data and other information; and
5) use technology to

communicate effectively with
others.

Personal and social Responsibility,

including
Civic knowledge and engagement –
local and global

Intercultural knowledge and
competence

Ethical reasoning and action
Foundations and skills for lifelong

learning
Anchored through active

involvement with diverse
communities and real-world

challenges

Values: Students are exposed to

values that are expressed through
relationships with community, the

environment, and themselves that
are consistent with the missions of

the College of Agriculture and
Life Sciences and the University of

Vermont campus compact known
as “Our Common Ground.”

A. Citizenship & Social
Responsibility: Students develop an
understanding appreciation and

empathy for the diversity of human
experience and perspectives.

Students are exposed to solving
problems for a community and

contributing to the common good.
B. Environmental Stewardship:

Students develop asensitivity for the
interconnected relationship between

human beings and the natural world
and the responsibility for

stewardship of the environment.

Diversity and Cultural
Competency: Students will have an

understanding of the diversity of
human experiences, cultures, and

perspectives

· Collaboration and

Leadership: Students are able
to work well with others by

using skills in leadership,
conflict resolution, and group

process. Students demonstrate
an understanding of personal

civic responsibility, including
the need for engagement,

constructive debate, and
community/global service.

Integrative and Applied Learning,

including
Synthesis and advanced
accomplishment across general and

specialized studies

Demonstrated through the
application of knowledge, skills and
responsibilities to new settings and

complex problems

C. Personal Growth: Students
develop an understanding and

appreciation of a healthy lifestyle
and a love for learning that will lead

to continuous growth and

development throughout their life-
span. Students continue to improve
self by developing and affirming the

values of respect, integrity,
innovation, openness, justice, and

responsibility.

Table 1. Continued

AACU Essential Learning
Outcomes

CALS Core Curriculum, now
entitled Core Competencies

Proposed UVM General
Education
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courses.” Again, the thought of the CALS Curriculum
Committee was that the skills “…to comprehend,
judge and present written-oral arguments and to
solve problems…to work well with other people in
understanding and using skills of leadership, conflict
resolution and group process,” were still important,
but they were wide-ranging competences that were
not met by one course or even a series of courses. The
thought was that these competencies were naturally
met by courses, experiences and the maturing of
students at UVM.

The CALS Advisory Board, a three-year term of
18 industry leaders, elected officials, students, and
Vermonters, meets twice a year to provide feedback
and advice to the CALS Dean and administration. In
addition, they review the College Strategic Plan and
provide information on future trends of agriculture
and life sciences.

In October 2007, the Advisory Board was led
through a process to give feedback on the CALS core
curriculum. The members were given five different
colored stickers; each one rated a different number,
from one to five. The Board members were told that
they were to read a list of topics that were printed on
several large papers attached to the wall, and then to
individually rate their top five choices in terms of the
“most critical to personal and professional success
after college.” They were not told that the list was the
current CALS core curricu-
lum, only that the listed
topics were knowledge,
skills, and values for them to
rate. Their top choice would
get the sticker rated five
points, the next choice
received the sticker with
four points, down to their
fifth choice which received
the one point sticker.

A f t e r e a c h C A L S
Advisory Board member
posted their five different
colored stickers on their top
five choices, they were then
asked as a whole group if
there were any topics to add
to the lists. There was a
short discussion, but there
was no consensus of any
additional knowledge, skill,
or value to be added. They
were then told that this list
represents the current
CALS core curriculum and
were given the opportunity
for more discussion. The
vast majority of the mem-

bers were not aware that the list they rated was the
CALS core curriculum. After the process and discus-
sion, members were positive and, in fact, enthusiastic
about the current core curriculum.

The results of the CALS Advisory Board process
led to an interesting conformation and ranking of the
CALS core curriculum. Detailed in Figure 1, there
were two related ratings of the items – the number of
stickers for each item and the total number of points.
Skills received both the highest number of stickers
and points as well as the lowest number of each. The
Advisory Board rated the top two CALS core
Competencies as Interpersonal Skills – “the ability
to work well with other people by understanding and
using skills of leadership, conflict resolution and
group process” (19 stickers, 69 points), and Written
Communication – “effectively communicate in
writing” (12 stickers, 38 points). The lowest rated
Competencies were Math – “the use of numbers for
problem solving” (4 stickers, 8 points) and Statistics –
the use of numbers for data analysis and inference” (4
stickers, 8 points).

The CALS core competency values received
stickers and points that rated them in the middle of
the Advisory Board ranking. Citizenship and Social
Responsibility – “an understanding, appreciation,
and empathy for the diversity of human experience
and perspectives, and solving problems for a commu-
nity and contributing to the common good” received
11 stickers and 37 points. Personal Growth – “an
understanding and appreciation of a healthy lifestyle,

Evaluation
CALS Advisory Board

Figure1.CALS Advisory Board Ranking of Core Competencies.
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a love for learning that will
lead to continuous growth
and development, and
development and affirmation
of the values of respect,
i n t e g r i t y, i n n o v a t i o n ,
openness, justice, and
responsibility,” received 11
stickers and 26 points.
Environmental Stewardship
– “a sensitivity for the
interconnected relationship
between human beings and
the natural world and the
responsibility for steward-
ship of the environment,”
received 8 stickers and 24
points.

In general, the CALS
Advisory Board confirmed
the CALS core curriculum
through this process and
discussion.

In April of the spring
2008 semester, an email was
sent to all graduating CALS
seniors, asking them to
complete an on-line ques-
t i o n n a i r e . E i g h t y - t w o
students, approximately 40%
of the CALS graduating
class, filled out the question-
naire, which asked them to
rank the CALS core compe-
tencies according to two
levels – how well they were
prepared for each compe-
tency by their undergradu-
ate CALS program, and how
important they rated each
competency for their future
personal and professional
success. See the results in
Figure 2.

I n t e r e s t i n g l y, t h e
graduating CALS seniors
rated the CALS core compe-
tencies very similarly to the
ratings of the CALS Advisory
Board, regarding the impor-
tance of personal and
professional success. For
example, exactly as the
Advisory Board, the CALS
seniors gave Interpersonal
Skills the highest rating
(4.6), and the two lowest

CALS Graduating
Seniors

CALS Core Competencies
K = Knowledge: Students develop a fundamental base of knowledge that will serve as a foundation for
lifelong learning.
S = Skills: Students develop abilities and use tools to effectively communicate, analyze, problem solve, think
critically, and work with others.
V = Values: Students are exposed to values that are expressed through relationships with community, the
environment, and themselves that are consistent with the mission of the College of Agriculture and Life
Sciences and the University of Vermont campus compact known as "Our Common Ground."

2008 CALS Seniors Assessment of CALS Core Competencies, ranked from high to low in terms of “How
fully has your CALS undergraduate program prepared you in each category?”

S: Interpersonal Skills: Students demonstrate the ability to work well with other people by understanding and
using skills of leadership, conflict resolution, and group process.

S: Oral Communication Skills: Students show confidence and efficacy in speaking before a group.

V: Environmental Stewardship: Students develop a sensitivity for the interconnected relationship between
human beings and the natural world and the responsibility for stewardship of the environment

V: Citizenship & Social Responsibility: Students develop an understanding, appreciation, and empathy for
the diversity of human experience and perspectives. Students are exposed to solving problems for a
community and contributing to the common good.

V: Personal Growth: Students develop an understanding and appreciation of a healthy lifestyle and a love for
learning that will lead to continuous growth and development throughout their lifespan. Students continue to
improve themselves by developing and affirming the values of respect, integrity, innovation, openness,
justice, and responsibility.

S: Critical Thinking Skills: Students demonstrate ability to comprehend, judge, and present written/oral
arguments and to solve problems. Students learn how to distinguish between fact, conjecture, and intuition.

K: Science: Students use the scientific method to understand the natural world and the human condition.
S: Written Communication Skills: Students effectively communicate in writing.
K: Humanities & Fine Arts: Students develop an understanding and appreciation for the creative process and
human thought.
S: Information Technology: Students demonstrate mastery of technology for communication, data gathering
and manipulation, and information analysis.
S: Mathematics: Students demonstrate the use of numbers for problem solving.
S: Statistics: Students demonstrate the use of numbers for data analysis and inference

Figure 2. 2008 CALS Seniors: Core Competency Assessment.
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ratings to Mathematics and Statistics (3.6). Oral
Communication skills (4.55) and Written
Communication skills (4.45) completed the top three
personal and professional ratings.

The seniors rated every CALS core curriculum
higher in terms of the importance of personal and
professional success, than how well they were
prepared, except for Science, in which the students
rated their preparation higher than their future
importance. The average distance between the two
levels of ranks was approximately 0.4 out of the scale
of 1 to 5. The highest difference was Written
Communication Skills (1.1), while the lowest differ-
ence was Mathematics (0.2). The reverse difference
for Science was 0.4.

Graduating seniors clearly indicated that the
CALS core Competencies were important to their
future personal and professional success. Although
there was a difference in rating among the competen-
cies, the average of the senior ranking was 4.2 out of
5. The most important feedback came in the differ-
ence between the higher future importance and the
lower current undergraduate preparation, which
clearly suggested that students did not feel that their
undergraduate education completely prepared them
for their future needs.

Core curriculum was the term used by CALS ten
years ago to define the general requirements that all
undergraduate programs had to meet. Today there
are still many terms used to define the same idea, e.g.
liberal studies, core competencies, general studies,
however, the most prevalent term used today is the
one used in this article, general education.

As the world shifts to “an interdependent …
community in the midst of profound social, political,
economic, and cultural realignments” (AAC&U,
2010a), the Association of American Colleges and
Universities [AAC&U] has become a national leader
in highly influencing American higher education to
develop a consensus of general education to help all
students of the 21st century “…thrive in a knowl-
edge-intensive economy, a globally engaged democ-
racy, and a society where innovation is essential to
progress and success” (Humphreys, 2006, p.1). Since
1991, AAC&U has held an annual, weeklong confer-
ence for faculty and administrators to evaluate and
advance the general education on their campus.
(Gaston and Gaff, 2009)

AAC&U has a membership of over 1,200 repre-
sentatives from all sectors of higher education and
has developed a national campaign, “LEAP – Liberal
Education and America's Promise…organized
around a robust set of Essential Learning
Outcomes.” (AAC&U, 2010b) Through many years of
working with hundreds of colleges and universities,

the business community, and accreditation require-
ments, AAC&U has developed a list of general
education knowledge, skills and responsibilities, and
learning outcomes that all students, regardless of
their undergraduate major, should learn.

Today, AAC&U is the foremost organization that
colleges and universities will contact regarding
general education. It has an extensive resource
website on general education (http://www.aacu.org/
resources/generaleducation/index.cfm) that lists
initiatives, publications, campus examples, meetings
and institutes. The aim of AAC&U is “… to ensure
that every undergraduate student experiences a
relevant and challenging general education curricu-
lum.” (AAC&U, 2011)

The original CALS core curriculum is very
similar to the AAC&U Essential Learning Outcomes.
The CALS knowledge, skills, and values directly line
up with the AAC&U knowledge, skills and responsi-
bilities and learning outcomes (see Table 1).

The majority (56%) of the 433 higher education
chief academic officers polled by Hart Research
Associates (2009) indicated that the priority of
general education has increased at their institution,
and a much larger majority (89%) specified that their
general education program was undergoing assess-
ment or modification (pp. 1-2).

Although AAC&U has a very strong influence on
American colleges and universities in establishing,
upgrading and unifying general education, there is
even a more powerful general education authority in
America today – Council for Higher Education
Accreditation.

General education has recently become one of the
major themes of the six Regional Accrediting
Organizations that reaccredit American colleges and
universities every ten years. These organizations are
affirmed by the Council for Higher Education
Accreditation [CHEA], the “largest institutional
higher education membership organization in the
United States, with approximately 3,000 degree-
granting colleges and universities.” (CHEA, 2006a)
The Regional Accrediting organizations are uniform
in consistently applying the academic “quality,
improvement, and accountability expectations that
CHEA has established.” (CHEA, 2010)

The CHEA higher education accreditation policy,
revised in 2006, states: “All eligible organizations
must meet the general standards enunciated in this
recognition process. The recognition process will
place increasing emphasis on the effectiveness of
accreditation organizations in assuring the academic
quality of institutions and programs through stan-
dards, policies, and procedures that address appropri-
ate rigor, degree nomenclature, and at the undergrad-
uate level, a general education program designed to
ensure breadth of knowledge and at all levels,
advanced intellectual inquiry” (CHEA, 2006b, p. 20).

General Education Movement in
America

AAC&U General Education

Higher Education Accreditation
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In 2009, the University of Vermont was
reaccredited by the New England Association of
Schools and Colleges, one of the six Regional
Accrediting Organizations. A major concern of the
regional accrediting evaluation team was the com-
plete lack of a university-wide general education for
all UVM students. In response to the accreditation
report, the university president wrote that UVM
would work with the senate and the undergraduate
schools and colleges to develop a “comprehensive
undergraduate general education requirement which
will entail well-rounded assessment procedures…”
(Fogel, 2009, p. 3).

It is clear that all universities and colleges in
America that now go through regional accreditation
will be evaluated on their general education require-
ments, and will be recommended to upgrade if not
meeting the CHEA standards.

In the fall 2009 a committee was formed to
develop the UVM undergraduate general education.
Consisting of faculty members from each of the seven
schools and colleges, and chaired by an Associate
Provost, the committee met for the entire school year
and developed a list of knowledge, skills, and compe-
tencies for all UVM undergraduates, again, very
similar to the ten year old, CALS core curriculum,
now called core competencies (see Table 1). In
addition general suggestions for evaluation of the
general education were created by this committee. At
the time of this writing, the committee has been
expanded and is using the 2010-11 academic year to
work with the undergraduate staff, faculty, and
administrators in departments, schools, and colleges,
to educate them on the importance of general educa-
tion and to develop their support when it comes to a
vote in the Faculty Senate. At this time, it is unsure
whether or not general education will be approved by
UVM faculty to be implemented throughout the
entire undergraduate curriculum at UVM.

For the last ten years, the initial guiding princi-
ples of the committee, that helped get the CALS core
curriculum approved by the faculty, have been a
highly learning experience. In particular three
principals have had a major impact on the implication
of the core curriculum:

• Completion of a course or series of courses
(approved by advisor) is assumed to satisfy the
competency. In other words, specific courses would be
matched to specific competencies.

• Where possible, the design will include
sequences of courses yielding an integrated experi-
ence, with advanced courses building on earlier ones.

• The student's department and advisor serve as
the ultimate judges regarding decisions of the

appropriate selection of courses and non-course
experiences (Patterson et al., p. 14).

The CALS Departments solely used the principle
of courses to meet general education requirements.
This was also adopted by the University CATS online
system. Thus some very complex, but critically
important, general education goals, e.g., critical
thinking, interpersonal skills, environmental
stewardship, that were not met by one or more
courses, were simply avoided completely on the
checklist or dealt with by indicating they were simply
satisfied by program core requirements.

Having students take additional “build on”
courses after taking foundational courses in writing
and oral communication represented an important
step in the development of an integrated experience.
Very much like building on courses, from general to
specific, in every undergraduate major program, the
integration experience of skill courses is an impor-
tant concept for general education, and is a signifi-
cant consideration for all general education pro-
grams.

The variety of how the different departments
have dealt with the CALS general education require-
ments is a clear indication that general education
should be the responsibility of a higher up single
administration that will give general education more
consistency and clarity. This organization should also
be in charge of evaluation to determine how well
students are meeting the general education objec-
tives, and to give feedback to the different schools and
colleges, and, ultimately, to each undergraduate
program.

There should be a universal general education
text that is used in every undergraduate checklist, as
well as any electronic system. CALS ten year experi-
ence in having each independent department differ-
ently adopt the general education requirements
clearly indicates that there should be a universal
general education wording for all undergraduate
programs.

Having the same general education text in all
checklists will help undergraduate students to
transfer from one program to another, and between
the now universal colleges and schools at the same
university. In addition, all general education compe-
tencies should be written into the universal text, even
those complicated competencies that are not met by a
single or group of courses, as it is critical that stu-
dents completely understand what all the goals of
general education are.

Even though CALS was the first college at UVM
to update the general education into the 21st century,
the implementation experience of the last ten years
suggests that general education is still viewed as a
group of courses for all undergraduate students to
complete before doing their major, rather than it

University General Education

Learning from Initial Guiding Principles

Universal General Education

What We Have Learned
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being integrated into all undergraduate programs as
a main focus throughout the entire four-year agenda.
Thirty years ago, Gaff (1980) wrote an article in
which he described the problems of a general distri-
bution system as “…fragmentation of the curricu-
lum, erosion of an accepted education rationale, lack
of commitment on the part of the faculty, loss of
interest by students, and absence of any central
administration or supervision of the general educa-
tion program” (p. 51). This still holds true today.

It is clear in the AAU&C literature (2010a,
2010b) that general education should be a focus not
only of specific general education classes, but
throughout all classes and learning experiences in
each undergraduate major. Thus, a major sea-change
for most undergraduate programs would have to take
place in order to move general education from the
outside edge to the central core of each program.

A clear and direct evaluation of general education
needs to be developed and implemented on the
University level to determine if undergraduate
students are meeting the goals of general education
in all colleges and schools. The only evaluations done
in the CALS ten years – assuming competence by
passing a general education course, polling the CALS
Advisory Board, and asking graduating students for
their opinions – were indirect methods and did not
truly evaluate whether undergraduate students had
met the objectives of general education. There are
many forms of direct evaluation, including:

• Developing and using rubrics to assess
whether students have met particular general
education goals;

• Contrasting the results of first-year students
and graduating seniors using a professional student
assessment system, e.g., CLA [College Learning
Assessment], CAT [Critical Thinking Assessment
Test], MAPP [Measure of Academic Proficiency and
Progress], CAPP [College Assessment of Academic
Proficiency] (National Institute for Learning
Outcomes Assessment, 2010);

• Creating a capstone course experience for all
undergraduate seniors, where they are responsible
for demonstrating general education objectives
through their undergraduate major ;

• Evaluating general education through faculty-
evaluated internships, or service learning experi-
ences;

• Having students develop an online portfolio in
which students collect and manage data, documents,
videos, etc. to demonstrate general education goals
throughout the four years of their undergraduate
program.

Ten years ago, a general education assessment
survey of 226 higher education administrators in
every state, clearly indicated that, “(c)olleges and

universities that have worked to improve their
general education curricula have derived important
benefits. They tended to improve the quality and
coherence of education for students, renew faculty
members, and strengthen aspects of their institu-
tions” (Gaff and Wasescha, 2001, p. 251).

It is clear that there is a massive push in America
today for higher education to develop, upgrade,
implement and evaluate general education. AAC&U
and CHEA are two important and highly influential
organizations that are helping American colleges and
universities to move general education into the 21st
century and beyond. The implementation of the
University of Vermont College of Agriculture and Life
Sciences' core curriculum for the past ten years has
been an important learning experience in which
many concepts and ideas have been identified that
can be applied to other colleges and universities to
help them improve their process of developing
general education.General Education Evaluation

Summary
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Abstract

Introduction

A multi-institutional, multi-disciplinary service-
learning collaborative was created to examine the
role of higher education in promoting sustainable
development. Several institutions in the U.S. and in
West Africa worked with two communities in sub-
Saharan Africa to examine ways to boost economic
security through the improved processing and
marketing of shea butter, an agricultural product
with a local, regional, and international market. By
increasing the complexity of a service-learning effort,
the authors learned that investing time in project
management, understanding and working around
communication differences, and clearly articulating
partner roles are the three critical lessons to incorpo-
rate into an international service-learning project.
The paper highlights unexpected challenges and
provides a discussion of lessons learned and an
outline of best practices for future endeavors.

Keywords: agriculture-based service-learning,
international service-learning, sustainable develop-
ment, shea butter

Over the past five decades, the West has spent
$2.3 trillion in foreign aid with no significant rise in
living standards (Easterly, 2006). Recognizing this
problem, the development community has begun to
move away from traditional top-down models to those
that are community-based and built from the bottom-
up (Calderisi, 2006; Easterly, 2006; Ayittey, 2006).
These bottom-up models can promote sustainable
development by empowering communities to help
themselves (Mortensen and Relin, 2006; Yunus,
2003; Prahalad, 2006).

Service-learning provides a way for higher
education to engage students in community problem-
solving and complex development issues. Because no
single academic discipline in isolation is sufficient to
understand the requirements of a sustainable
community solution, several institutions in the U.S.
and in West Africa representing a wide variety of
disciplines collaborated together with two communi-
ties in Mali to explore a more collective approach for
higher education and its role in sustainable develop-
ment.

This paper presents the lessons learned in
forming an international service-learning collabora-
tion. By increasing the complexity of a service-
learning effort, the authors learned that investing
time in project management, understanding and
working around communication differences, and
clearly articulating partner roles are three critical
components to incorporate into complex service-
learning projects.

The project described in this paper began as a
response to support women in rural Mali to boost
their economic security. Mali, a land-locked sub-
Saharan West African country where over 70% of the
population is engaged in subsistence farming, is one
of the most material-resource poor countries in the
world.

Shea Yeleen International (SYI) is a non-
governmental organization (NGO) dedicated to
community grass-roots empowerment in rural West
Africa through organizing and training women-
owned cooperatives to produce, market, and sell high-
quality shea butter and educate consumers in the
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U.S. about natural body care products and fair trade
(Shea Yeleen International, 2010). The U.S./Malian
NGO introduced the academic collaboration to two
different communities in Mali, for whom the produc-
tion, processing, and marketing of products from the
shea tree offered an opportunity to boost their
economic well-being.

The shea tree provides many benefits: shea bark
is used for medicine; the nutshell contains a mosquito
repellant; and the nut is used in making butter, soap
and in manufacturing chocolate (as a cocoa substi-
tute). As butter, shea is used for cooking, for cosme-
tics as a skin moisturizer, and as a health aid to treat a
variety of skin ailments (Chalfin, 2004). Shea prod-
ucts have a local, regional, and international market.
Mali has the second largest estimated production in
tons of shea kernels per year (Lovett, 2004). However,
most shea is exported as a nut, thus yielding little
financial gain for local communities. Making shea
butter is both labor- and time- intensive, thus there is
a high potential that increased production, improved
processing and quality control, and enhanced
marketing of shea butter could directly translate to
improved economic well-being of rural Malian
women, who have historical rights to this commodity.
Many of these women are often denied credit, lack
formal business training, have few technical skills,
and have little or no access to tools or transportation,
which has greatly limited their access to the shea
butter market. One fear identified at the onset of the
collaboration was that as shea butter production
becomes profitable, control would pass to men despite
shea's historical association with women. Thus, one
recurring emphasis in the service-learning collabora-
tive was to focus on small-scale, fair trade, coopera-
tive-based production, staffed by and benefitting
Malian women.

The first community, Dio Gare, is a Malian village
with a largely informal workforce engaged in subsis-
tence farming, where female members produce shea
products for personal consumption and for sale in the
local village-level market. The women wanted
assistance in organizing themselves into a coopera-
tive and increasing their current level of production.
The second community, located in Zantiebougou,
Mali, is a formally organized women's cooperative,
the Coprokazan Cooperative, which processes shea
butter commercially (Coprokazan, 2009). Here, the
women requested assistance in diversifying their
product line, improving their butter's quality, and
developing their foreign market.

Thus shea butter production at two different
economic scales presented itself as an extraordinary
opportunity to engage university faculty and stu-
dents in service-learning experiences focused on the
sustainable development of an agricultural product.
The primary objectives of the project were creating
an economic advantage for Malian shea butter
producers and creating a hands-on learning experi-
ence for American students; contributing to sustain-
able development while educating students through a

participatory bottom-up approach was the overarch-
ing goal. The project execution was driven by a belief
that a 'collective learning' model with members from
different disciplines and institutions could achieve a
greater end result than any individual member could
have achieved alone. It was postulated that by
deliberately creating a diverse international collabo-
ration, the synergy created by multiple groups would
create more effective problem solving.

The anchor institutions, Montana State
University (MSU) and the l'Institut d'Economie
Rurale (IER), the national agricultural research
institution in Mali, had worked together for a decade
on agricultural research projects (Moore et al., 2002)
but found there was in some situations little farmer-
level uptake of their work (Dunkel et al., 1998).
Interested in strengthening the information flow
between the scientists and small-scale farmers, the
Institut Polytechnique Rural de Formation et de
Recherche Appliquée (IPR/IFRA), Mali's School of
Agriculture and Applied Research, was approached to
begin a new collaborative effort that could reach
students in agriculture in Mali.

Long- term success in any service-learning effort
must include vested permanent colleagues that
understand the local conditions and are motivated to
follow through with a community (George and
Shams, 2007). To coordinate the efforts of the two
Malian institutions, an Agri-Business Center was
envisioned to serve as a permanent home for the
innovations brought forth by the U.S. and Malian
faculty/student teams.

A cohort of seven Malian mid-career academics
representing the two agriculture-based institutions
spent two years in the United States for extended
professional development and to build bridges with
American faculty. These Malians became the found-
ing members of the Agri-Business Center, and
worked together with the American teams in the U.S.,
on-site in Mali, and as the project progressed,
through the Internet using Skype technology.

To gain a range of viewpoints, two non-
agriculture institutions were added to the collabora-
tion: the University of St. Thomas (UST) in
Minnesota and Chief Dull Knife College (CDKC) in
Montana. UST has a well-established service-
learning and study-abroad program, while CDKC, a
tribal college, emphasizes traditional wisdom and
values collective concepts. It was believed that
deliberate collaboration with two non-agricultural
organizations would spread awareness of agricul-
tural issues to other disciplines and institutions as
well as adding new perspectives to the long-term
agricultural research relationship between MSU and
IER.

From the onset, the collaboration emphasized
non-competitive relationships based on mutual

Members of the Service-Learning
Collaboration
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respect, and each institution in the collaboration
structured their student experiences differently and
was challenged to find its own disciplinary fit.

At MSU, faculty committed to design mentored
research experiences for undergraduate students
that fulfilled the university's core requirement for
original research or creative activity. A two-semester
capstone-like course was designed to provide
research skills and communication techniques to
succeed in a challenging cross-cultural environment
and was open to upper-level undergraduate students
from any discipline. Students could choose a natural
science, social science, or humanities version of the
course. The course focused on Mali, West Africa, and
one available option was that a student could choose
to work on some aspect of shea butter production. In
the second and third years of the project, a chemistry
student, a photography student and an industrial
engineering student chose to focus on shea quality
control.

At UST, faculty from different disciplines
committed to adapt existing courses within their own
departments that would lend themselves to the Shea
Project. Students enrolled in discipline-specific
capstone (or capstone-like) courses that could easily
adopt discovery and service-based learning
pedagogies. To create a working team, all of the
students focused on shea butter production and met
together in a weekly one hour class to exchange ideas,
provide unity, and discuss logistics. In the first year of
the project, mechanical engineering, communica-
tions and French language students worked together.
In subsequent years, additional engineering students
and graduate students in business administration
were added.

At CDKC, a new set of courses was developed:
Introduction to Sociology and Sociology Field
Methods. The Shea Project was one of several options
available to CDKC students.

As part of the service-learning pedagogy, stu-
dents were asked to prepare for their community
engagement before they visited the community. In
addition to having a shared reading list to explore the
larger societal interconnections affecting the commu-
nity's request, students were asked to keep a journal
in which they reflected on a set of guiding questions
focusing mostly on issues of intercultural awareness
(Shams and George, 2006). The overall experience
was designed to develop more than just a disciplinary
solution to one part of a complex problem.

In the first year of the project, SYI and UST
worked with women in the Dio Gare community, who
desired to become organized and increase their
production capacity. SYI agreed to provide on-site
support to form a legal structure and UST communi-
cation students produced informational training
videos on how to form a cooperative. To increase their
production capacity, UST engineering students

designed a hand-powered mixer, and French lan-
guage students acted as cultural liaisons and transla-
tors.

In the second and third years of the project MSU,
CDKC, and IER worked with the Coprokazan
Cooperative, a pre-existing network of producers.
Here the primary needs were improvement and
certification of quality, product line diversification,
and expansion of markets. A MSU student in chemis-
try built an “easy-to-use” quality analysis kit, a
photography student made a photographic visual
quality aid that presented the precise color variations
desired by the African and American markets, and an
industrial engineering student examined the steps
needed for the dissemination of these quality assur-
ance products. IER (the national agricultural
research organization in Mali) developed an
ethnographic case study to determine barriers to
adoption of innovations improving shea butter
quality (Kante, 2007). CDKC examined the shea
tree's place within Mali's culture and the role of both
men and women in its cultivation.

In the last two years, IPR/IFRA (Mali's school of
agriculture) and UST MBA students documented the
shea supply chain and produced a marketing plan and
a distribution and operations analysis. A second
group of UST engineering students re-designed the
manual mixer after analysis of an extended field
demonstration. Over the past five years, there have
been many immediate benefits for the stakeholders;
however, the overall effort could have been stronger if
the coordinators of this project would have invested
more time in project management, project assess-
ment, and inter-institutional communication and
would have more clearly articulated partner roles and
responsibilities. The following is a discussion of these
lessons learned and an outline of best practices for
future endeavors in this area.

Complex organizational structures require a
clear project charter. Working with two communities
caused confusion between the institutions. For
example, engineering students at UST designed a
manual shea mixer for use by SYI in the Dio Gare
community. In conversations with other MSU and
UST students and faculty, the members of the
Coprakazan Cooperative specifically stated they did
not want to change their process technology but
requested assistance in business and quality assur-
ance. Without a clear project charter with each
community, one group of students could easily believe
that the role of another student team was out of
scope. A written charter or a project mission state-
ment would have clarified the intent of the collabora-
tion. At times it was unclear if the different disciplin-
ary teams were focusing on 'shea butter production'
or working together with a community partner to
solve an issue.

Joint Actions

Lesson 1: Invest Time in Project Management

Discussion
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It is critical for all institutions to agree to an
organizational architecture. During the first years of
the collaboration, the organizational architecture
was vague and evolving. UST had made the initial
connection with SYI and had agreed to assist shea
producers in the Dio Gare community. In a subse-
quent year, MSU and CDKC added the Shea Project
as one of several available to its students, but their
students focused on the Coprakazan Cooperative.
However, one of the MSU students and one of the
members of the Malian Agri-Business Center
traveled to Dio Gare to conduct their field work
without the involvement of SYI. Some project
misunderstanding resulted because SYI should have
been notified of the site visit. The relationships
between the non-governmental organization, the
community partners, and the academic institutions
could have been more clearly articulated. Over the
years, the members of the Agri-Business Center
members were both academic collaborators and
'community partners' or the recipients of the project
deliverables. Gathering all the stakeholders together
and investing more time in the project planning and
feasibility stage could have highlighted the need for
better organizational understanding.

A charter and a clear organizational structure
give a good foundation to any project, but to avoid
ambiguity in the execution stage, a solid project
methodology must be put in place for the students
and faculty involved in the service-learning experi-
ence. Tools commonly used in management would
have helped direct this multi-institutional project.
For example, a project milestone chart can introduce
a visual map all members can understand and access.
This is especially valuable in an academic environ-
ment where students are engaged with a project for a
relatively short amount of time. A 'who is doing what'
with a 'what has been done already' visual manage-
ment tool can aid members in understanding the
larger structure of the effort. The lesson learned is to
invest time and funds into project management tools
or seek the expertise necessary for help in setting up a
systems understanding of the project interconnec-
tions. A project overview map highlighting project
milestones could have provided some scaffolding to
aid in the effort required to manage a diverse ensem-
ble of people. Planning an international experience
with multiple participants and coordinating with on-
site partners takes up a significant amount of time,
and using project management software could have
helped the faculty manage their time and avoid
replicating tasks.

The community will have its own structure and
self-management tools. The project management
tools mentioned in this section are to be implemented
by the academic institutions and not imposed on the
community. However, students work in finite time
frames based on an academic calendar that may or
may not synchronize with the community's needs.
Thus, project phases should be agreed upon in
advance. A clear discussion with the community can

avoid unrealistic expectations or a communication
disconnect.

Due to the high amount of ambiguity and
unknown challenges present in this service-learning
experience, another project management tool that
should have been implemented is the introduction of
risk management. Collaborations should discuss
project risks openly and have several options avail-
able to mitigate risk. An interesting observation by
the authors is that the two cultures, American and
Malian, approached risk management differently.
Americans have a predisposition to getting tasks
done in an efficient manner, with a “just do it”
attitude that readily accepts a multiple solution
scenario. Malians are, in general, more deterministic.
As documented in the ethnographic study by Kante
(2007), when Malian farmers were asked if they
would try a new approach to shea processing, one
farmer answered, “Most people want to 'wait and see'
how it will work. If the experience doesn't work, they
won't [use the] approach.” In the U.S., it is common to
adopt new technologies because changing how one
accomplishes a task is viewed as an individual
decision. In Mali, few rural women want to be early
adopters of new technologies, preferring group
consensus to change how a task is accomplished.

In the example of designing a new technology,
such as the shea mixer, the steps of product develop-
ment require iteration. First there is a prototype,
then a demonstration unit, afterwards a production
prototype, and finally a product. The design of the
device is driven by user reaction as well as device
performance. The end product often looks radically
different from the first prototype. This idea of
solution iteration was not clearly understood by the
community partners. An important lesson learned
was that the cyclical process of design, testing and re-
design is not common knowledge. The fact that it may
take multiple attempts to converge upon an appropri-
ate solution must be clearly articulated and explained
to all members of the collaboration.

It is important to set up a permanent project
repository that includes both primary and secondary
information. For a multi-institutional effort, a project
website is essential. Primary information includes
trip reports and original group or research reports.
Secondary information includes copies of other
relevant reports and background literature. A project
repository can minimize project reinvention with
each new group of students and can help avoid
backtracking. If at all possible, have one group of
students speak to the following group of students.
Copies of final reports and presentations of one
cohort of students can also be part of the preparatory
materials for the next cohort of students.

In the Shea Project presented in this paper, the
project repository was well-managed by a project
webmaster (www.montana.edu\mali). The coordina-

Lesson 2: Understand and Work Around
Communication Differences
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tors of this project would like to emphasize that the
time and skill needed to maintain a website should
not be underestimated. One lesson learned would be
to establish upfront which documents will be
required or useful for the project repository. This
could be stated in the project charter.

A clear statement of the documentation of project
deliverables would have helped distinguish between
what students needed to produce to obtain academic
credit and what students were actually delivering to
their community partner. Not everything in an
academic report will be of use to the community
partners. For example, the engineering students
received two semesters worth of capstone credit.
They were asked to document their entire design
methodology as well as keep dated log books. SYI
wanted an abbreviated non-technical report and the
production drawings of the mixer. The women's
group in Dio Gare would have wanted a non-verbal or
visual documentation or training session on how to
use and clean the mixer. As the senior engineering
students finished up their coursework it was difficult
to add additional project deliverables that their
classmates (students working with local industrial
clients) did not have. If possible, translate an abbrevi-
ated report into the local language or present infor-
mation in a visual format to address different com-
munication styles, however, faculty need to realisti-
cally budget both time and funds to accomplish a
successful transfer of student work in a variety of
formats.

The most serious communication challenge was
the lack of an intellectual property agreement, which
resulted in confusion over the ownership of the
deliverables created by the students. The final
reports of the MBA students, the shea quality
photographs, and the details of the chemistry shea-
quality kit were not posted in the project repository
because of ownership questions. A clear statement
and policy of the assignment of the intellectual
property could have been addressed at the beginning
of the project and signed and understood by all
participants.

Discuss the differences among groups, institu-
tions, and cultures with respect to the sense of time,
style of feedback, and financial management openly
and often. What is common practice in one culture
may be unusual in another culture. For example,
American faculty can obtain a cash advance from
their institution or often pay for something in
advance using their personal funds and get reim-
bursed. Our Malian colleagues were not comfortable
paying for project expenses using their personal
funds. Credit cards and cash advances are also not
common in Mali. Thus, the financial management for
any diverse collective should be discussed and agreed
to early in the collaboration.

The authors also underestimated the effort
required to communicate across institutions. Even if
an individual faculty member understood what was

happening in another institution, the students had
little contact with students in the other institutions
unless an effort was made to bridge the groups. As the
project evolved, formal and frequent multi-media
(Skype, website updates, face-to-face, video/phone
conferencing) debriefing sessions helped to dissemi-
nate the steps taken by other members of the collabo-
ration and create a better sense of a collective.

Finally, expect hesitancy or inability to communi-
cate in writing or electronically by an oral culture in
contrast to expectations in a technologically-oriented
written culture. Oral-based cultures and written-
based cultures view communication channels in
vastly different ways.

Be clear that the community partner drives the
service-learning experience, establish consensus, and
then clearly articulate the role of all the partners,
especially the community. True solidarity expects
effort from all parties. For example, in this project,
the engineering team left a prototype processing
device for an extended field test. Upon returning in a
year's time, it was found that the device had not been
used. Interestingly, the device was not used because it
was unclear to the community partner who should
use the device. The American team, culturally
conditioned to accept and test new technologies, had
never considered that a different culture would not
use a technology because it gave one member of the
group an advantage. A clear articulation of the stages
of technology development and the role of the
community group could have prevented the field
testing delays.

Agree upon the project deliverables and stake-
holder responsibilities. Write a memorandum of
understanding to clarify intent, and in an oral-based
culture, repeat the responsibilities verbally. Be as
specific as possible. Discuss stakeholder motivations
and expectations. In a complex project, do not assume
any of the collaborators' roles.

In this project, the U.S. and Malian colleagues
had envisioned the formation of an Agri-Business
Center that could serve as a group of regionally based
scientists to provide training and expertise in field-
deployable technologies and best practices. Though
the benefits of establishing a central focal group is in
principle good, the reality was that there were many
obstacles and in the end the Agri-Business Center did
not materialize as expected. First of all, the Malian
members had full time jobs already- so it was unclear
when they were to devote time to a new organiza-
tional structure. Secondly, how was this group to
function financially? It was naïve for the authors to
add the formation of a new center in addition to
engaging their students with the community part-
ners in a service-learning experience. The authors
believe it is essential to work with our academic
counterparts in another country or in another
culture, but it is not feasible for us to envision or try

Lesson 3: Clearly Articulate Partner Roles
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to create new group structures. One lesson learned is
that it is much simpler and more effective to work
with existing on-the-ground organizations than to
try to establish a new organization.

Invest time or seek guidance in proper stake-
holder assessment. Early in the effort have each
stakeholder define a successful project. This vision of
success should contain as concrete a picture as
possible. The number of years in the future should be
specified. The vision should provide a basis for
formulating the project objectives, output and
outcomes. Indicators that measure aspects of a
project's performance need to be stated. These terms
need to be articulated and not assumed. In this
project, our lesson learned is that we should have
asked the two communities for greater detail in
describing their desired future state that was needed
to achieve their goal of increased economic security.
For example, the women from Dio Gare could have
specified that their vision of success was that within
XX years they would like to be incorporated as a
cooperative, or that within XX years they would like
to increase their shea profits by XX%. Without
concrete indicators, it is difficult to measure the
consequences of the project's outcomes.

By increasing the complexity of a service-
learning effort, the authors learned that investing
time in project management, understanding and
working around communication differences, and
clearly articulating partner roles were three critical
lessons to incorporate into an international service-
learning project. International development-
oriented service-learning efforts can help promote a
bottom-up approach to empowering communities,
but the management of several student/faculty teams
at different institutions could have benefited from a
stronger organizational structure. Equally impor-
tant, service-learning initiatives should remember to
invest sufficient time in defining a vision of success
with a community partner. A clearly-articulated
vision provides the basis for formulating the objec-
tives (the desired long-term impact of the project)
that will result if the outcomes (the consequences of
the student activities) are achieved.

Best practices in forming an international
service-learning collaboration:

1. Complex organizational structures require a
clear project charter.

2. Institutions need to agree to an organizational
architecture.

3. Project phases should be agreed upon in
advance and incorporated into a visual milestone
map.

4. Establish consensus and clearly articulate the
roles and responsibilities of all the partners, espe-
cially the community.

5. The cyclical process of design, test, and re-
design should be explained to all stakeholders.

6. Establish upfront the required format for
project documentation and the use of the project
repository.

7. Clarify the difference between academic
deliverables and the deliverables presented to the
community partners. Agree upon the community
deliverables with a concise memorandum of under-
standing.

8. Implement an intellectual property policy.
9. Discuss differences with respect to time, style

of feedback, and financial management.
10. Invest time or seek guidance in proper

stakeholder assessment. Define a concrete vision of
success.

Summary

Use the following list as a sidebar.
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Abstract

Introduction

The purpose of this study was to assess how
college agriculture instructors use social media in
their classes and view social media's place in educa-
tion. The majority (61.3%) have used social media in
class. The social medium used the most was online
forums, followed by video-sharing sites (e.g.,
YouTube) and Facebook. The media types used the
least were microblogs (e.g., Twitter) and non-
Facebook social networking sites (e.g., MySpace,
LinkedIn). With the exception of online forums and
video-sharing sites, participants, in general, did not
want to use social media to deliver instructional
information. They were most opposed to using
microblogs and non-Facebook social networking
sites. Participants expected communication with
students to increase if social media were used in class.
Participants perceived that it was at least probably
important that students know how to use online
forums, video-sharing sites, and blogs for future
careers. Microblogs and non-Facebook social net-
working sites were seen as the least important for
future careers. Future studies should address the
appropriateness of social media in education, as well
as student perceptions of social media in education.

Educational and communication technologies'
effects have been shown to vary between what
students and instructors perceive. Jones and
Johnson-Yale (2005) reported that faculty members
believed email had increased and improved commu-
nication with students and their teaching, they were
more likely to think Internet use had hurt student
work than to think it aided student work. Students,
on the other hand, believed Internet use had
improved their academic experience (Jones, 2002)

and has been beneficial to them overall (Rhoades et
al., 2008). Students also reported that the Internet
had improved their relationship with professors, with
about half indicating that email “allows them to more
freely express their ideas to professors” (Jones, 2002,
p. 9). Internet and email served as mediums for
students and professors to communicate with each
other about class and assignments (Jones, 2002).

Rhoades et al. (2008) found that 98.8% of agricul-
ture students surveyed owned a computer in an
assessment of students at a land-grant university,
which was up from the results found by Johnson et al.
(1999) that showed 62.3% of the students owned a
computer at a different land-grant university. In the
Rhoades et al. (2008) study, students used the
Internet most often for search engines, online course
management systems, and Facebook or MySpace.
The students also found the Internet to be beneficial.
As for faculty use of technology, the majority of
faculty members surveyed by Jones and Johnson-Yale
(2005) had been using computers for at least a decade.
Ninety-two percent were using email to communicate
with students, and 55% were using course websites to
communicate with students. Sixteen percent of
participants had taught an online course.

Thompson (2007) discussed the transition of
higher education to meet the needs of Millennials,
who are students born after 1982 (Eubanks, 2003).
Alluding to Millennials and their connection to social
media, Thompson (2007) stated that faculty mem-
bers not using Facebook were “missing an opportu-
nity to capitalize on their students' involvement with
(Facebook)” (p. 2). Rhoades et al. (2008) also reported
that social media offered a “unique new teaching
opportunity to instructors” (p. 114). Of the students
surveyed by Rhoades et al., 85.2% had Facebook
accounts. Facebook is the largest online social
network with more than 500 million active users
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worldwide, with 50% of its users logging on every day
(Facebook, 2010). Though it could be a boon for
college educators, Thompson (2007) noted that it
would take time for higher education to catch up to
the capabilities offered by Web 2.0 technology,
specifically its two-way communication capabilities.

Social media's impact in education is beginning to
be researched. Head and Eisenberg (2010) used focus
groups and a survey to study student use of Wikipedia
for coursework. Wikipedia is an online encyclopedia
that has its content created by its users without the
filters of a traditional encyclopedia. The majority of
surveyed students used Wikipedia even if they were
explicitly told by instructors to not use Wikipedia.
The students understood the limitations of Wikipedia
and circumvented them by only using the site at the
beginning of the research process. Wikipedia was
used to get background on their topics. The students
then went to more academic sources, which are the
sources the students cited. Wikipedia was not being
used as a replacement for scholarly sources but
instead as a supplement to find those sources.

Holmberg and Huvila (2008) documented a case
of Second Life being used as part of a distance
education course in Finland. Second Life is a three-
dimensional world that allows its users to navigate it
as avatars. Unlike alternative online environments,
Second Life offers the ability to more closely model a
real world learning environment; the students and
the educator can be in the same physical location in
the Second Life world, complete with chairs, desks,
and a classroom. The majority of learners reported
that barriers for asking questions and participating
in discussions were lowered when using Second Life.
Compared to other online environments, respon-
dents said the site was more fun and lessened the
psychological distance between students.

Because YouTube is being increasingly used in
classrooms, health education faculty members' use
and perceptions of the site were assessed (Burke et
al., 2009). YouTube was seen as a free source that
could help the learning process. All of the faculty
members who used YouTube reported that it was an
effective teaching tool. The majority of the YouTube
users were using the site for in-class discussions and
providing informational materials. Negatives related
to YouTube use were time spent tracking down
appropriate videos and making sure the videos would
work in the classroom.

Because society has adopted social media so
quickly and in ever-increasing numbers, educators
are beginning to discover social media as an instruc-
tional tool. The purpose of this exploratory study was
to determine how social media was being used in
colleges of agriculture. The objectives of the study
were to:

1. Describe if and for what purpose instructors
are using social media.

2. Describe instructors' interest for using social
media to present educational information.

3. Describe changes instructors expect educa-
tional social media use to have on students.

4. Describe instructors' perceived importance of
social media for students' future careers.

The population of interest in this study was
university instructors in agriculture. The sampling
frame comprised instructors who were members of
the American Association for Agricultural Education
(AAAE) and/or attendees of the Southern Association
of Agricultural Scientists (SAAS) annual conference.
The two groups were approached through separate
avenues. AAAE members were approached through
the AAAE listserv, and SAAS attendees' email
addresses were used from their most recent atten-
dance of the SAAS conference. This created two sets
of responses and corresponding response rates.

AAAE is an organization “dedicated to studying,
applying, and promoting the teaching and learning
processes in agriculture” (American Association for
Agricultural Education, 2010, para. 1). SAAS brings
together individuals in agriculture from education
and industry “for the purpose of improving or
developing their capabilities relating to educational
activities in service to the public arena” (Southern
Association of Agricultural Scientists, n.d., para. 1)
with sections for agricultural communications,
agricultural economics, agricultural education,
agronomy, animal science, biochemistry, horticul-
ture, plant pathology, and rural sociology. These
organizations were used for the study because their
memberships consist of instructors at the collegiate
level.

There were 729 usable email addresses for SAAS
and 202 respondents, for a 27.7% response rate. For
AAAE, there were 593 usable email addresses on the
AAAE listserv and 192 respondents, for a 32.4%
response rate. Two response rates are being reported
because it was not possible to match non-
respondents' email addresses that could be on both
lists because the addresses for the AAAE listserv
were not available. Of the 338 total respondents, 98
were members of both groups, 19 reported they were
members of neither group, and 23 did not respond to
the question. Only those who taught college courses
and completed the questionnaire were included in the
study, leaving 232 participating instructors as the
final sample.

Recommendations by Dillman et al. (2009) were
used for contacting potential participants. Three
waves of emails were used to contact potential
participants in fall 2009. Participants were sent
emails until the number of responses gained from
each contact was not substantial enough to warrant
further email solicitation. The emails provided a brief
introduction to the survey and asked recipients to
follow a link in the email to an online questionnaire.

Early respondents were compared to late respon-
dents to help assess the representativeness of the

Methods
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results for non-responders. Lindner et al. (2001)
include comparing early and late respondents as a
way of handling non-response error. Early respon-
dents were operationally defined as the first 50% of
respondents, and late respondents were defined as
the last 50% of respondents. The groups were not
significantly different, indicating the results could be
generalized past the sample for all items.

The questionnaire was developed from question-
naires that assessed social media use by communica-
tors in agriculture (Rhoades and Aue, 2010), that
addressed technologies students reported they
should know for future careers (Irani and Telg, 2002),
and that addressed faculty perceptions of the effects
of student Internet use (Jones and Johnson-Yale,
2005). Descriptive statistics were used to describe the
participants' educational use and preferences for
social media. The social media types addressed in the
study were Facebook, non-Facebook social network-
ing sites (e.g., MySpace), blogs, microblogs (e.g.,
Twitter), wikis, online forums, and video-sharing
sites (e.g., YouTube).

Content validity was assessed by a panel of
experts comprising agricultural communications
faculty members from three universities (Dooley,
2001). A pilot test was also used to help ensure the
validity of the instrument. Reliability was assessed
post hoc using Cronbach's Alpha. The scores by
section were 0.83 for preferences for delivery of
instructional information, 0.78 for changes social

media would cause, and 0.91 for what social media
students should know for future careers. The study
was approved by the University of Florida
Institutional Review Board, and all participants
provided written consent.

The majority of respondents (62.1%, n = 144)
have used social media in class before. How social
media were used depended on the social media type.
There were three usage options available to partici-
pants: assignments, out-of-class discussions, and
communication. Assignments could include having
the students create or view social media content for a
grade. Discussions could include using the social
media as a means of discussion or topic of discussion.
Communication was a means for instructors to
contact students and give them information related to
the course and to have students interact with the
instructor.

Online forums were the most widely used social
media type for all uses, with discussion being the
highest (42.7%, n = 99) (Table 1). Video-sharing sites
were the next most-used social media type, with
assignments (26.7%, n = 62) and discussion (25.4%, n
= 59) being the way they tended to be used. Facebook
(28.4%, n = 66) and microblogs (7.8%, n = 18) were
mostly used for communication. The most prevalent
use for wikis was for assignments (17.7%, n = 41),

Results and Discussion

Table 1. Participant usage of social media by type and purpose for use (N = 232)

Social Media Type Assignments (%)

Out-of-class

Discussions (%) Communication (%)

Online forums 33.2 42.7 33.2
Video-sharing sites 26.7 25.4 6.0

Facebook 4.3 9.9 28.4
Blogs 13.4 16.8 6.5

Wikis 17.7 10.3 9.1
Microblogs 3.9 4.7 7.8

Non-Facebook social networking 0.4 1.7 3.0
z
Participants were able to select multiple purposes for each social media type; therefore, totals do not

accumulate to 100%.
y
Survey administered fall 2009 to a national sample of college agriculture instructors.

Table 2. Participant agreement for wanting to deliver instructional information through social media (N =

232)

Social Media Type Disagree (%)

Mostly Disagree

(%) Neutral (%)

Mostly Agree

(%) Agree (%)

Online forums 7.8 6.1 20.0 37.4 28.7
Video-sharing sites 19.9 13.0 26.8 30.3 10.0
Wikis 28.4 16.8 31.0 17.7 6.0

Facebook 32.9 24.7 19.9 16.5 6.1

Blogs 27.6 18.5 31.0 17.7 5.2
Microblogs 46.1 18.1 26.7 6.9 2.2

Non-Facebook 53.2 24.2 18.6 3.5 0.4
z
Participants responded once for each social media type. Due to rounding, totals may be slightly above or below

100%.
y
Survey administered fall 2009 to a national sample of college agriculture instructors.
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and the main use for blogs was discussion (16.8%, n =
39).

Social media were used more for out-of-class
discussions than for assignments and communica-
tion, though the category was not consistently
highest for different social media types. How social
media were used varied by type. For example,
Facebook was used mostly for communication, while
wikis were used mostly for assignments. These
trends of different social media types being used for
different purposes are consistent with the uses shown
by Burke et al. (2009), Head and Eisenberg (2010),
and Holmberg and Huvila (2008), which utilized
specific social media for specific purposes. A more in-
depth analysis would be necessary to understand why
specific social media are used for specific purposes,
though it could conceivably be based on capabilities
that differ among the different social media types.

For the most part, participants did not want to
deliver instructional information through social
media (Table 2). The majority of participants indi-
cated they disagreed or mostly disagreed with the
statement “I would like to give instructional informa-
tion to students through [social media type],” for
Facebook, microblogs, and non-Facebook social
networking sites. The majority of those who
responded to the question (66.1%, n = 152) agreed or
mostly agreed that they would like to give instruc-
tional information through online forums. For video-

sharing sites, more respondents agreed or mostly
agreed (40.3%, n = 93) than disagreed or mostly
disagreed (32.9%, n = 76) with the statement.

Non-Facebook social networking sites and
microblogs were the social media types participants
least wanted to use. For non-Facebook social net-
working sites, the majority of participants disagreed
or mostly disagreed (77.4%, n = 179) with wanting to
deliver instructional information through that
medium. Respondents also disagreed or mostly
disagreed to deliver instructional information
through microblogs (64.2%, n = 149) and Facebook
(57.6%, n = 133).

Understanding that instructors are generally
neutral or opposed to using social media to deliver
instructional information is important, but under-
standing how they arrived at that stance is also
important. While the question should be answered
empirically, possible explanations include instruc-
tors' lack of knowledge regarding social media,
discomfort with technology, social media not being
able to provide what the instructors need, or other
factors related to the instructor and social media.

More participants expected student productivity
(37.4%, n = 86) and amount of communication with
students (78.7%, n = 181) would increase as a result
of social media in education than those who expected
they would decrease (Table 3). In contrast, more
participants expected the quality of student work

Table 3. Changes participants expect from social media in classes (N = 232)

Major

Decrease (%)

Moderate

Decrease (%)

No Change

(%)

Moderate

Increase (%)

Major

Increase (%)

Amount of
communication 3.5 6.1 11.7 62.6 16.1
Quality of
communication 10.0 25.8 32.3 27.9 3.9

Student

productivity 7.0 13.5 42.2 35.2 2.2
Quality of student

work 8.7 18.3 59.0 13.5 0.4
z
Participants responded once for each social media type. Due to rounding, totals may be slightly above or

below 100%.
y
Survey administered fall 2009 to a national sample of college agriculture instructors.

Table 4. Participants’ perception of how important it is that students know how to use social media for future

careers (N = 232)

Social Media
Type

Not important
(%)

Probably not
important (%) Neutral (%)

Probably
important (%) Important (%)

Online forums 5.7 6.1 16.1 41.7 30.4
Video-sharing

sites 8.7 12.1 26.0 35.5 17.7

Blogs 10.4 11.7 25.2 35.2 17.4
Facebook 13.9 19.9 16.0 32.0 18.2

Wikis 10.9 13.1 27.1 31.9 17.0
Microblogs 18.6 20.3 25.5 22.1 13.4

Non-Facebook 21.2 28.1 22.5 19.9 8.2
z
Participants responded once for each social media type. Due to rounding, totals may be slightly above or below

100%.
y
Survey administered fall 2009 to a national sample of college agriculture instructors.
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(27.0%, n = 62) and quality of communication
(35.8%, n = 82) to decrease than those who expected
it to increase as a result of social media in education.
These results are similar to the results from Jones
and Johnson-Yale (2005) that showed instructors
reported that Internet use had increased communica-
tion. Like the Jones and Johnson-Yale (2005) finding
that instructors were more likely to believe Internet
use had hurt and not helped student work, more
participants in the current study expected the quality
of student work to lessen than those who expected it
to improve. As noted in the introduction, the percep-
tions that instructors have related to the relationship
between Internet use and quality of student work are
incongruent with students, the majority of whom
reported that Internet use has helped their education
(Jones, 2002).

As for importance for social media in future
careers of students, the majority of participants
reported online forums (72.1%, n = 166), video-
sharing sites (53.2%, n = 123), blogs (52.6%, n = 121)
and Facebook (50.2%, n = 116) were at least probably
important for students to know (Table 4). More
participants perceived non-Facebook social network-
ing (49.3%, n = 114) and microblogs (38.9%, n = 90)
as not important than as important. Though not a
majority, more participants reported wikis (48.9%, n
= 112) were at least probably important than those
who reported they were probably not important.
Based on these results, instructors see the signifi-
cance of social media for students' future career
successes, especially blogs, online forums, Facebook,
and video-sharing sites.

Social media are an increasing part of society and
education. As such, understanding instructors' views
on social media in education is important. The
current study assessed college agriculture instruc-
tors' uses and preferences for social media in educa-
tion. While the majority of instructors were using
social media in education, they were mostly opposed –
with the exception of online forums and video-
sharing sites – to using them to deliver instructional
information. While instructors expected the amount
of communication with students to increase if social
media were implemented into education, they did not
expect increases in the quality of communication,
quality of student work, or student productivity.
Aside from microblogs and non-Facebook social
networking sites, more participants perceived that it
was at least probably important that students know
how to use social media for future careers.

Social media are being used in class for varying
purposes, which indicates that many instructors are
purposefully using social media. They are not being
indiscriminately applied to random settings. The
effectiveness and appropriateness of these applica-
tions was not assessed in the current study but
should be in future studies. Appropriateness refers to

the capabilities of the technology and how it is being
applied. Effectiveness refers to the ability of imple-
mentations to affect educational success.

Though the results from this study indicate
instructors do not want to present instructional
information through most social media, that does not
mean that doing so is right or wrong. It is an indica-
tion of preferences. The effectiveness and appropri-
ateness of social media use in education should be
addressed to make that assessment. The next step for
understanding social media's place in education is to
assess students' usage and preferences for social
media. Knowing how both instructors and students
view social media in education provides a more
thorough picture than only knowing one group's
perspective. As for future careers, employers' percep-
tion of the importance of social media for their
organizations should be addressed.

Summary
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Teaching Tips/NotesTeaching Tips/Notes

Preparing Effective Demonstrations
for the Classroom and Laboratory

When was the last time you delivered an effective
demonstration to your students? What if you find
you have difficulty presenting demonstrations that
effectively communicate, or show the “how-to-do” to
your students? Let's take a look at the components of
effective demonstrations that can provide the results
you are looking for.

Your students need to know why this skill is
important or useful to them. It may be for future
employment, or for a job they can perform in their
home. If you hear questions such as, “Why am I
learning this? or “Where am I ever going to use this
skill?”, you need to ask yourself why are you teaching
this skill. Be sure to let the students know as you
prepare to begin your demonstration the importance
of the skill.

Show an example of what the students will be
creating or completing. Provide them with a visual
clue. You want to “hook the student”. Ever watch a
demonstration of a food item being prepared on a
television news program? There usually is a finished
product for the audience to see before the demonstra-
tion begins. Let students see what they are attempt-
ing to complete or attain when they complete the
skill.

Be sure all of your tools and supplies are set up at
your demonstration area. There is nothing as
frustrating than having to interrupt a demonstration
to locate a tool or piece of material that is not at your
demonstration area. Make a list of everything you
need for a complete demonstration. Check to make
sure you have your items in place or in easy reach
before you begin.

One method to determine if your students are
ready or prepared for the demonstration is to ask
questions as you begin, and during the steps of your
demonstration. You are checking for understanding,
and how this activity relates back to lessons you
presented in the classroom. If your students are
unsure as to why you are performing specific steps,
you may need to pause, and take time to refresh the
student's memory.

Providing your students with incorrect informa-
tion can affect your credibility as an instructor. Be
sure to do your homework before you begin your
demonstration. If a student asks a question that you
are uncertain of the answer, let them know that is a
good question. Help them locate the answer after the
demonstration.

Be sure to include key points during your demon-
stration. Reinforce proper safety practices. Make
sure students remember to disconnect power tools
and machinery from electrical sources prior to
making adjustments. If the demonstration requires
students to handle cutting tools, be sure students
have had adequate safety instruction prior to use. See
safety below.

Practice, practice, and practice. If you fail to
perform the skill to the desired level or degree, how
can you expect your students to perform the skill?
Determine if the skill is appropriate for the experi-
ence-level of your students. Get assistance if you need
help with perfecting your skill.

Can all students watch you perform the task? Do
you need to arrange stools around a table or bench for
students to sit while a row of stands behind to view?
Be sure to select the best setting. Make sure your
voice can be heard. If you must compete with back-
ground noise and cannot move the class to another
location, consider using a cordless microphone and
portable speaker.

This is the heart of effective demonstrations for
student achievement of a task or skill.

(1) The first step is the
instructor performs the skill while verbalizing the
steps and key points.

(2)

During the second step, call a student volunteer
forward to repeat the skill. Ask the student to
verbalize the steps as he/she performs the skill. If the
student is uncomfortable with talking, ask if they
would prefer to have you talk while they perform the
steps. If the student is uncomfortable with perform-
ing the task, ask them to repeat the steps while you
perform the task.

State the Importance of the Skill

Obtain Interest of Students

All Necessary Materials Ready

Use Questions to Draw Upon Informational
Lesson

Knowledgeable of Subject

Stress the Key Points

Performed Skillfully

Setting/Location

3-Step Demonstration Technique

Instructor does and tells.

Student does and tells/or Student does and
Instructor tells/or Teacher does and student tells.
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(3)
During the third step, allow students to

work on the task while you closely monitor their
progress. This provides you with opportunity to see if
students can replicate the process of performing the
task.

Always take into account personal safety. If the
demonstration requires students to wear personal
safety protection such as safety glasses, splash
goggles, or lab coats, make sure you model it first.
Never place you or your students in harm's way.
Remind students about safety practices covered
during lecture. If a student may come to harm from
not following directions, make sure each student has
had proper safety instruction, and that a signed and
dated safety exam is kept on file before the student
attempts the skill.

The attention span of a high school student (and
a college student) is limited. A rule of thumb for
demonstrations is to keep it to less than 15 minutes in
length. Any longer, and you may be interjecting too
much informational material (best presented in
lecture before the demonstration). Or cut back on the
number of steps and prepare two separate demon-
strations. If the skill is too complicated (too many
steps to follow or remember) the student may become
frustrated if they are not successful.

Create an instruction sheet to serve as a refer-
ence for students to complete the skill. The JOS
should include the objective, a list of tools and
materials, steps to perform the task, key points
(including safety), and illustrations or graphics. The
JOS serves to refresh the student's memory and
provides a step-by-step procedure to complete the
task. Teachers should have a JOS at their side when
performing the demonstration to serve as a reminder
or reference. JOS should be distributed to students at
the end of the demonstration as the class practices
the task.

Develop a scoring rubric to measure student
achievement or mastery of the skill. The rubric
should present a breakdown of the point value for the
project or task. The student is able to see where the
most value is assigned to the activity (i.e. appearance,
within measurable tolerances, workmanship, use of
time, etc.). A column on the scoring rubric should
allow the student to assess their own ability and
provide their own score of their skill. A column for the
instructor will allow the student to see how he/she
compares to their instructor.

Taking the time to properly prepare will help you
achieve effective results.

McCormick, Floyd (1994)
Krieger Publishing Company

Edward Franklin
Department of Agricultural Education
University of Arizona

Analyzing quantitative data are both challenging
and a time consuming effort. Problems associated
with use of statistical tools to analyze quantitative
data are well documented in literature and in cri-
tiques of articles, paper presentations, the-
ses/dissertation defenses, etc (Yoder, 2008). A review
of discussant comments in conference papers pre-
sented and a review of comments from manuscript
reviewers revealed several concerns regarding the
use of statistical tools (Radhakrishna, 2009).
Examples of concerns include: 1) using inferential
statistics such as t-tests, ANOVA when the sample
reported is not random, 2) computing t-tests on single
items to detect statistical significance, 3) not using
the same subjects when using dependent t-tests or
repeated measures, that is unequal “n” in each wave
of data collection, 4) not dummy coding nominal scale
variables when using regression, 5) using correlation
to report differences, 6) using Chi-square for report-
ing differences as opposed to associations, and 7)
reporting means when variables are nominal.

The focus of this article is to present a general
quantitative data analysis matrix that help address
concerns stated above. In addition, discuss specific
data analysis matrices for types of research—
descriptive, correlational and experimental.
Appropriate use of statistical tools is critical to
accomplishing the objectives of the study, testing the
hypotheses or to predict outcomes of a research study.
Appropriate analysis of data begins with the pur-
pose—general description, determine relationships
or predict variables, determine differences between
groups or cause and effect. In addition, researchers
should pay attention to data analysis when designing
and constructing the questionnaire or instrument
(Radhakrishna, 2007). The following key questions
should be considered before selecting appropriate
statistical tools to analyze data. 1) what is the end
sought from the study—describe, explain-predict,
control outcomes; 2) what is the scale of measure-
ment—nominal, ordinal, interval/ratio-- for key
variables examined in the study, 3) the number of
levels of key independent and dependent variables,
and how many independent or dependent variables
are used in the analysis—univariate, bivariate,
multivariate, 4) how were subjects selected, that is,
probability (random sample) vs. non-probability
(purposive sample) or the entire population (census),
and 5) statistical assumptions to be met—parametric
vs. nonparametric tests. Answers to these questions
are not only important but are to be emphasized at

All students do (practice) under teacher
supervision.

Emphasize Safety

Time Required

Job Operation Sheets (JOS)

Assessment

Source: The Power of
Positive Teaching.

Analyzing Quantitative Data: Doing
the Right Thing and Doing it Right
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the research proposal level and should be reported in
chapter 3 of thesis/dissertation. Figure 1 summa-
rizes key elements of appropriate statistical tools for
data analysis.

As shown in Figure 1, use of statistical tools
to analyze data varies depending on the purpose of
the study and type of data or scale of measurement.
Faculty and graduate students can develop their own
matrix for data analysis specific to their studies using
the information in figure 1. Further, it is also useful
to provide details of data analyses as depicted in Table
1. It is recommended that details of data analyses be
reported in chapter three (methods and/or proce-
dures) of a thesis or dissertation.

Appropriate use of statistical tools to analyze
quantitative data is critical to answering the purpose
and methodological rigor questions. Graduate
students, faculty teaching research methods and data
analysis courses will find the information reported in
this piece useful. In addition, appropriate use of
statistical tools will not only help reduce errors but
also help able to stand up to the critical review and
scrutiny of reviewers, committee members, and
faculty. Further, using appropriate statistical tools to

answer research questions/hypotheses/objectives will
provide a confident basis for action and withstand
criticism aimed at discrediting results (Rossi, Lipsey
& Freeman, 2004 and Braverman & Arnold, 2008).

Here are key CHECK points for data analysis:
• Consider the purpose of the study. The

purpose of the study drives the use of appropriate
statistical tools to analyze data.

• Always keep in mind the purpose and data
analysis as you start developing your instrument.
This is very critical to not only using certain type of
statistical tools, but also in asking the type of ques-
tions (scaled vs. open-ended questions).

• Consider early on developing a data analysis

matrix or table to link the purpose of the study to
research questions to identification of independ-
ent/dependent variables to scales of measurement to
statistical tools.

• Report appropriate “test of significance” levels
to determine if the results are due to chance.

• Use appropriate symbols to match and support
use of specific statistical tools.

• Make sure that the statistical assumptions for
using specific statistical tools have been met.

Table 1: Variables, Scales of Measurement, Data Sources, and Analysis by Research Questions

Research Questions/
Objectives/Hypothesis

Source of In-
formation

(Survey)

Scale of
Measurement

Ind. Variable and
Levels

Scale of
Measurement

Dep. Variable and
Levels

Statistical
Analysis/

Tools

What are the demo-
graphic characteristics of

rice extension material

users?

Section 6 Nominal
Ordinal

Interval/ratio

- Descriptive
Statistics,

Measures of

variability

What factors influence the
usefulness of knowledge

products as a mass media
approach in disseminating

rice information?

Sections 1, 2,
and 5

Gratification
and

Non-gratification
Variables

(Nominal)

Usefulness of
Knowledge

Products
(Interval/ratio)

PPMr, point
bi-serial

correlation,
Mean, SD
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• When reporting mean differences, calculate
and report effect sizes.

• When all said and done, make sure that you
checked all the points so that your results will
withstand the test of scrutiny.
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Book ReviewsBook Reviews

Pastures of Plenty: the Future of
Food, Agriculture, and
Environmental Conservation in New
England
By John E. Carroll. 2008. New Hampshire
Agricultural Experiment Station Publication
#2340. University of. New Hampshire,
Durham, NH, 143 pages

Pastures of Plenty

Pastures of Plenty

Grassland Productivity

Beethoven: the Music and the Life,
Pastorale

Pastures of Plenty

is an articulate and convincing
testimony to the power of grass and grazing. Rich in
the history of New England agriculture, this book
extols the past importance of a region not currently
known for food production, a place where people at
one time were nearly self-sufficient in what they
needed. Because of its rugged terrain and non-
suitability for large-scale, high-technology farming,
much of the northeast has been virtually ignored in
the agricultural advances of the past half century.

Prof. John Carroll describes well the current
situation of food production in the region and pro-
vides a vision of the potential for New England in a
future based primarily on grass and animal produc-
tion. Maps of four New England states – Maine,
Vermont, New Hampshire, Massachusetts – show the
areas with most potential for grazing based on soils,
topography, and rainfall. The map of Vermont is
particularly of interest because nearly 90% of the
state appears to be suitable for this appropriate
practice. Later the author provides a state-by-state
look at programs currently being implemented by the
land grant universities, often in cooperation with
land owner clients. His road map is one well worth
pursuing for a look at an alternative future for the
region.

As a foundation for the proposed widespread use
of grazing, the author cites an impressive list of
emerging conditions that will lead to the recom-
mended conversion of the rural landscape. Among
these are 1) increasing fossil fuel costs that will make
conventional commodity crop production less
profitable; 2) growing awareness of food security,
impossible to achieve with the current system based
on expensive and distant transport of most foods; 3)
recognition of the problems with large-scale livestock
confinement operations including antibiotic resis-
tance; 4) growing awareness by consumers of where
and how food is grown and interest in locally-grown,
fresh foods; 5) an appreciation of the potential of New
England states to grow more of their own food,
especially by grazing livestock, 6) low energy and
capital costs and high resource use efficiency of
grazing systems; and 7) awareness of the connections
between extensive grazing and rural culture and

communities. These factors combine to illustrate a
tremendous potential for that
would signal a new agricultural and food paradigm
for this agroecoregion.

Subsequent chapters explore the biological, soil,
and climatic resources of the region and how these
are especially well suited for grazing livestock. The
author delves into historical strategies that have
been used successfully in other places, such as that
described from France by Andre Voison in his seminal
book (1959) that chronicled
the long history of sustainable grazing patterns used
in Europe, systems that were subverted by introduc-
tion of too many animals per unit of land and subse-
quent destructive overgrazing. As an environmental
conservationist and highly published historian, Dr.
Carroll delves into unique sources such as John
Ikerd's writings that relate human spiritual and
mental health to the health of their surrounding
ecosystems. He also cites a Lewis Lockwood book,

which refers to the
sixth symphony, the , in these terms: “(This)
symphony evokes the quiet exaltation we feel amid
the fields, streams, trees, and birds; it is impregnated
with a sense of communion with all that is natural
and God-given in the outdoors … (He) seized on the
great tradition of the musical “pastoral”, with its
complex connections to the pastoral tradition in
literature ….” These are connections rarely explored
in conventional academia, relating agriculture and
food to deep spiritual feelings and personal ethics,
rich and potential connections that may relate in
unique ways for some students and farmer clients.

illustrates the renaissance
talents of the author in combining poetry, farmer
quotes, classical music, science of grass development,
and GIS mapping to describe potentials of grassland-
based farming. He weaves the stories of well-known
contemporary farmers, philosophers, and ecologists –
Wendell Berry, Joel Salatin, Bill Mollison, E.F.
Schumacher, Wes Jackson – into the discussion about
how grasslands fit into New England. Who else but
John Carroll would entitle a chapter about soils, “The
Tablecloth under the Banquet of Civilization”? He
continues with the potentials of dairying, with the
importance of biodiversity as preserved in heritage
cattle breeds and crop cultivars, and the untapped
opportunities in direct marketing.

In concluding chapters the author explores the
recent history of land grant universities in working
toward a more sustainable agriculture, and how they
have collaborated with key grassroots farmer
organizations to realize this goal. It is difficult in a
short review to capture the essence of rich writing
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and combination of unique resources that support a
coherent set of arguments for converting this region
into a veritable green and growing rural economy.
Coming from a land grant university Extension
system, without an apparent ISBN designation, it is
likely that this book has escaped the attention of
many in academia. This is a serious omission from
our lexicon of academic publications related to
grazing, and Prof. Carroll's book gives both life and a
new dimension to understanding potential systems
for the future.

Charles Francis
University of Nebraska—Lincoln

is a brief (159 pages),
soft-backed volume that provides an interesting
approach to teaching basic, important information to
individuals who wish to handle a variety of species of
domestic animals using effective and safe methods.

My first impression of this volume was that the
book was exceptionally elementary in content and
that there was wasted space throughout the book. As
I read through the information and studied the
photographs, however, I became convinced that this
volume should be required reading for veterinary
students as well as new employees in veterinary
clinics (technicians, assistants, etc.). My conviction
has always been that, if a handler can restrain an
animal in a comfortable and secure way, he/she has
achieved about 80% of the challenge of successfully
accomplishing a treatment procedure. This manual
will help individuals accomplish that goal.

As our society has shifted from the circumstances
where everyone handled animals routinely on family
farms to the current situation where a very small
proportion of individuals are involved with animal
farming and ranching early in life, the need for a
manual such as this is significant. Even for folks who
have had considerable experience with a few species,
this book provides information on a variety of species
that may not be familiar to them.

The book is divided into two units, 'Small Animal
Restraint' and 'Large Animal Restraint', respectively.
In Unit 1, Chapter 1 sets the tone for the book,
outlining both principles and complications of
restraint. Chapter 2 describes tools designed for
restraint. The next three chapters provide specific
information on restraint as well as behavioral
considerations for dogs, cats and exotic pets, respec-

tively. Unit 2 provides one chapter on tying a variety
of knots useful for restraining large animals.
Subsequent chapters provide specific information
concerning restraint and behavior for horses, cattle,
goats, pigs and llamas.

Each chapter begins with a list of learning
objectives and key terms and ends with a list of review
questions, a bibliography and occasionally a supple-
mental reading list. Throughout the book, sidebars
entitled “Safety Alerts” are highlighted in yellow and
placed in the margins of the text, providing the reader
with warnings pertaining to the procedures
described. This emphasis on safety of handlers as well
as animals is well conceived and an important part of
the book. Sections describing various handling
techniques, labeled 'Procedures', are emphasized by
color coding in the text and are described in num-
bered, easily followed steps so that there is no doubt
about how to accomplish each one. The glossary and
index provided at the end of the book are both
presented in sufficient detail to be quite useful.

Perhaps the most important and useful feature of
this manual is the set of numerous color pictures;
most of them are excellent and quite effective at
demonstrating particular situations.

Were I to change anything about this volume, I
would include more information on procedures for
goats, pigs and llamas as these chapters are quite
brief and I would include a picture of a pig board
(which is described but not pictured). In some
photographs depicting tying knots, there should be
arrows indicating the direction of pull. These arrows
are missing from Figures 6-3c, 6-4c and 6-5a. Figure
7-1 'Common cues to horse behavior' is not very
useful. The sketches do not demonstrate various
emotions of a horse effectively. Photographs would
have been a more useful tool than the sketches for
this figure.

Apart from these mild criticisms,

is a practical and instructive volume that should be of
use to folks who are interested in the technical
aspects of handling domestic animals safely and
effectively. This book should be available to novice
employees of veterinary clinics and will also provide
useful information to those who have more experi-
ence.

E. A. Dunnington
Animal and Poultry Sciences
Virginia Tech, Blacksburg, VA

Restraint and Handling for
Veterinary Technicians and
Assistants
By Bonnie Ballard and Jody Rockett, Delmar
Cengage Learning, 2009, soft cover, 159
pages, cost: approximately $50, ISBN -
13:978-1-4354-5358-6, ISBN – 10: 1-4354-
5358-1

Restraint and Handling for Veterinary
Technicians and Assistants

Restraint and
Handling for Veterinary Technicians and Assistants
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Ornamental Horticulture: Science,
Operations, and Management,
Fourth Edition
By Jack E. Ingels, Delmar, Cengage
Learning, hard cover, 687 pages, approxi-
mate cost: $ 76.49, ISBN: ISBN-13:978-1-
4354-9816-7 ISBN-10:1-4354-9816-X

This book covers 24 chapters grouped in four
sections, starting from the science of ornamental
horticulture, passing through the craft and the
profession in ornamental horticulture, and going on
the production and techniques in ornamental
horticulture. Each chapter of the book provides an
expert view of a specific topic in a particular field. It
presents the latest advances in the role of ornamental
horticulture in everyday life.

The book opens with the presentation on Plant
Science, Soil Science, Plant Growth Regulators,
Plant Reproduction, Plant Injuries and How to
Control Plant Injuries. It begins with a chapter that
discusses the value of plants in our lives, plant
classification and the plant Kingdom and
Nomenclature, parts of a plant, the structure of plant
parts, juvenility and maturity in plants, major plant
processes, and what plants need to growth (Chapter
1). In addition, the author explains how to describe
and identify plants and addresses soil properties,
such as soil texture, soil nutrients, soil structure and
organic material, soil acidity and alkalinity, cation
exchange capacity and fertilizers (Chapters 2 and 3).
Types of growth regulators and plant reproduction
are described in chapters 4 and 5, respectively.
Chapter 6 illustrates plant injuries, the symptoms of
injured plants and their causes and some strategies to
control pests and diseases. This section exclusively
concentrates on all aspects regarding to the science of
ornamental horticulture.

Art is an important aspect in horticulture, but
the readers are sometimes having hard time to follow
the instructions from the book. However, this book
provides an elegant way to overcome this diversity
through well explained presentation on different
crafts in ornamental horticulture. Various topics
addressed in this section are floral design (chapter 7),
the interior use of plants (Chapter 8), landscape
design (chapter 9), installing landscape plants
(chapter 10), maintaining landscape plants (chapter
11), special training techniques for plants (chapter
12), turf (chapter 13), and techniques in plant
propagation (chapter 14). The detail explanation on

this section helps the readers to better understand-
ing of the floral design, landscape, turf, and plant
propagation and its application. It also opens a good
perspective for the learner..

Different professions in ornamental horticulture
are illustrated in a simple manner through good
examples for floriculture, nursery, and landscape
industries, as well as other careers in ornamental
horticulture (Section 3: Chapters 15, 16, 17, and 18).
These chapters take into account not only the science
of ornamental horticulture, but also the relevant
industries in ornamental horticulture. The explana-
tion of each chapter makes it easy and simple for the
learner to follow.

Providing appropriate production techniques,
promoting business, personnel management and
business communication is a common goal in horti-
cultural business. Section 4 (chapters 19 to 24) deals
with several production techniques such as green-
house and nursery production techniques, business
principles and application and how to do business
communication in horticulture. This section shows
that horticultural science alone cannot provide the
complete solutions for developing business in
horticulture.

The author provides a very good insight into
important topics in horticultural science and rele-
vant application in ornamental horticulture. In each
chapter, the author provides detailed list of objectives
and key terms, as well as comprehensive review
questions which are useful for students to monitor
their learning process. This will also help the learner
to better focus on the most important issues or topics
described on each chapter. The essay, multiple choice
and short answer questions are an excellent blend of
assignment for students.

Overall, the book is a valuable resource because it
has balanced coverage of various aspects of the
science of ornamental horticulture, the production
techniques, craftsmanship, and business manage-
ment skills. The content of the book is very appealing
and offers well-written information of recent issues
in ornamental horticulture. In conclusion, this book
will be an excellent text in agricultural colleges for
years to come.

Iin Handayani
Murray State University
Hutson School of Agriculture
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NACTA YesterdayNACTA Yesterday

NACTA-50 Years of Teaching Excellence
1

The National Association of College Teachers of
Agriculture (NACTA) was officially born March 12,
1955, at Central Missouri State College in
Warrensburg, Missouri. The first president of
NACTA was Edwart B. Knight from the Tennessee
Polytechnic Institute. He stated:

“It is our responsibility as educators to prepare
our students for the kind of life they will enter upon
graduation-big, rough, demanding and fast moving.”
Sound familiar?

The 1957 conference was held at Stephen F.
Austin College in Nacogdoches, Texas, and at that
conference G. Carl Schowengerdt presented a small
gavel to conduct business. It was felt that a small
gavel in Texas was totally out of place and downright
embarrassing. So a Texas gavel was constructed with
a mallet 12 inches long, 7 inches in diameter, with a
handle 3 feet long. That gavel was resurrected to
conduct business at the 50th celebration for NACTA.
A perspective on the financial requirements for
membership in NACTA is gained from the 1959
Executive Committee, which set NACTA dues at S3.
This included a subscription to the ,
a peer reviewed journal dedicated to teaching
improvement. The annual conference registration
fee for that year was S5, but this fee was waived for
the host school staff members.

A constitution and bylaws were put in place, and
the early years set the foundation for the organiza-
tion in many ways. The first meetings of representa-
tives from non-land-grant colleges involved discus-
sions to define the purpose and function of NACTA,
as well as how NACTA should relate to the land-grant
institutions. After many lengthy and heated discus-
sions over the early years of NACTA, the constitution
was modified in 1967 to allow total integration of
junior colleges, colleges, and universities into
NACTA.

The name of the organization was changed in
1963 to The National Association of Colleges and
Teachers of Agriculture. As the organization grew in
scope and included representatives from Canada, it
was decided to once again change the name. History
records a third name change in 2002, to North
American Colleges and Teachers of Agriculture.
From the start, the acronym has been and remains
NACTA.

The first 25 years of the history of NACTA was
summarized by G.Carl Schowengerdt, professor of
agriculture emeritus, Southeast Missouri State
University. Dr. Schowengerdt was a charter member

of NACTA and served as its president and in many
other roles, including historian. He was one of several
individuals that gave unselfishly of their time to an
organization that has been and continues to be
dedicated to the improvement of college teaching of
agriculture. The detailed history in the publication
entitled,

, will not be repeated
here but provides an interesting review of where we
have come from.

Murray A. Brown, NACTA secretary-treasurer
compiled a publication entitled,

, in 1994 to celebrate the 40th anniversary of
NACTA. A key role in keeping the NACTA organiza-
tion viable financially and respected professionally
has been not only leadership from outstanding
presidents but also the dedication and leadership of
the offices of secretary, treasurer, and editors.

While adequate credit can never be expressed to
all that have filled the offices of NACTA, there are
thoselike Murray Brown, who served as secretary-
treasurer from 1972 to 1999, and Jack Everly, who
was editor from 1975 to 1996, who deserve a “medal
of honor.” Rick Parker (editor) and his wife Marilyn
(secretary-treasurer) are moving NACTA forward in
very positive ways at the present time.

This organization now welcomes membership
from all aspects of the food, fiber, and natural
resources areas. It is dedicated solely to the improve-
ment of teaching. Annual meetings rotate between
two-year and

four-year institutions. Many, many individuals
continue to give of their time, talents, and resources
to make NACTA viable.

The NACTA foundation was formed in 1985 to
establish an endowment to fund NACTA awards. The
foundation continues to grow and serves an impor-
tant base for supporting awards to recognize out-
standing educators.

As we celebrate our 56th year, it is important to
review the benefits of NACTA. They include the

, where peer-reviewed articles on
improving and promoting excellence in college
teaching of agriculture and related disciplines are
published. Articles cover topics that treat all aspects
of teaching, such as methods, problems, philosophy,
materials, evaluations, assessments, and rewards at
the college level. Also included are reviews of text-
books, videos, and other instructional media. The

NACTA Journal

1955 to 1979 History of the National
Association of Colleges and Teachers of Agriculture
(NACTA): 25 Years Dedicated to the Improvement of
College Teaching of Agriculture

Forty Years in
NACTA

NACTA Journal

1
Source: NACTA -- 50 Years of Teaching Excellence, available online at
http://nacta.fp.expressacademic.net/article.php?autoID=1732&issueID=262. This publication details each of the presidents of NACTA,
lists the conference sites, themes and awards through 2004.

99NACTA Journal • June 2011



Annual NACTA Conference in mid-June provides
and encourages colleagues to strive for excellence in
the classroom. This conference includes presenta-
tions and discussions on topics of vital interest to
college teachers. Outstanding teachers receive

national recognition at the awards banquet. NACTA
also fosters undergraduate student excellence
through its liaison with the Honor Society of Delta
Tau Alpha and with the NACTA Judging Conference.

Check out the new look to
NACTAteachers.org
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Join NACTAJoin NACTA

Join NACTA today!
(North American Colleges and Teachers of Agriculture)

— a professional organization dedicated to advancing the scholarship of teaching
and learning in agricultural, environmental, natural, and life sciences.

• Members receive the quarterly a professional, peer reviewed journal emphasizing the
scholarship of teaching. The Journal also includes book reviews, teaching tips, and abstracts.

• Members attend the annual conference held at different colleges and universities in the U.S. and Canada, and
where members present papers on innovative teaching concepts.

• Each year NACTA recognizes outstanding teachers with a variety of awards including: Teaching Awards of
Merit, Teacher Fellows, Regional Outstanding Teacher Awards, NACTA-John Deere Award, Teaching Award
of Excellence, Distinguished Educator, and Graduate Student Teacher Awards.

NACTA Journal,

Membership Categories (circle one):
• Institutional Active Dues are $75/year (if your college is a member)
• Active Dues are $100/year
• Graduate Student $25/year - Emeritus $25/year
• Lifetime - $750 -one payment (or $800 if made in four payments of $200)
• Institutions ( 4 year schools and 2-year schools)

University/

$150 - $100 -

To join complete the following form.

Send a check payable to NACTA for the correct
amount or you can pay using a credit card (VISA and
MasterCard only); phone calls also accepted 1-208-
436-0692:

Name on Card _______________________________

Card Number:________________________________

Expiration (month/date): ____________________

Three digits on the back of your card to the
right of the signature block: _________________

Email:

Telephone:

Zip:

Name:

Institution:

City: State:

Address 1:

Address 2:

For more information visit the
NACTA website:

www.nactateachers.org
or email nactasec@pmt.org

Send your completed form to -

Marilyn B. Parker

NACTA Secretary/Treasurer

151 West 100 South

Rupert, ID 83350

Send your completed form to -

Marilyn B. Parker

NACTA Secretary/Treasurer

151 West 100 South

Rupert, ID 83350
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Journal Awards

Membership & Public Relations

Educational Issues & Teaching Improvement

Teacher Recognition

International

Book Review & Instructional Media

Nominating

NACTA Foundation Advisory Council

* If you are interested in serving on one of the
committees contact the Chair.

Neil Douglas, Chair
Berea College, Kentucky
Neil_Douglas@berea.edu

Ron Hanson, Chair,
University of Nebraska - Lincoln

Ann Marie VanDerZanden, Chair
Iowa State University
vanderza@iastate.edu

Phil Hamilton, Chair
Mount Olive College, NC
phamilton@moc.edu

rhanson1@unl.edu

NACTA Teacher Recognition Committee

Prasanta K. Kalita, Chair, University of Illinois
W. Stephen Damron, Oklahoma State University
Sam Doak, Virginia Tech
Kevin Donnelly, Kansas State University
Fred Fairchild, Kansas State University
Harry Field, Oklahoma State University
Nick Fuhrman, University of Georgia
Jean Gleichsner, Fort Hays State University, KS
Lynn Hamilton, California Polytechnic State University
Alan Hansen, University of Illinois
Ronald J. Hanson, University of Nebraska-Lincoln
Jennifer Henke, University of California
Robin Peiter Horstmeier, University of Kentucky
Dann Husmann, University of Nebraska-Lincoln
Donald M. Johnson, University of Arkansas
Thomas Kuzmic, Oklahoma State University
Mickey Latour, Purdue University
Lurline E. Marsh, University of Maryland
Ed Miller, Oklahoma State University
Foy Mills, Abilene Christian University, TX
Jeannette Moore, North Carolina State University
Michael D. Mullen, University of Kentucky
Tory Parker, University of Illinois
Greg Pillar, Queens University, NC
Bryan Reiling, University of Nebraska
Herman A. Sampson, North Carolina State University
Shelly R. Sitton, Oklahoma State University
Robert J. Stephenson, Fort Hays State University, KS
Kirk Swortzel, Mississippi State University
Bonnie Walters, University of Wisconsin, River Falls
Jerry Williams, Virginia Tech University
Dean Winward, Southern Utah University

Greg Pillar,
Queens University of Charlotte, NC
pillarg@queens.edu

Mike Mullen,
University of Kentucky
Mike.mullen@uky.edu

Mike Mullen,
University of Kentucky
Mike.mullen@uky.edu

Committee

NACTA Committee Members

2009 - 2010*

NACTA Committee Members

2009 - 2010*

the professional journal advancing the scholarship of teaching

and learning in agricultural, environmental, natural, and life sciences


