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Background
E-learning at the University of Florida (UF) has
sought to further improve the learning experience for students, facilitate the teaching process for
faculty, and reduce costs of instruction. To achieve
this, an enterprise program was instituted leading to
a series of online course offerings for undergraduate
students.
This program (Provost E-Learning Initiative, 2007
- 2011) (PELI) consisted of the production of high
quality online courses designed to showcase best
pedagogical practices and state of the art informaRebecca J Williams is an Instructional Designer
at the Center for Instructional Technology and
Training at the University of Florida. Prior to her
position at CITT, she was a Peace Corps volunteer
specializing in Environmental Education. She holds
an M.S. in Instructional Design from Florida State
University.
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tion technology in education. Consistent with the
values and mission of the Land Grant University
this project aimed to increase the quality of learning
and reduce the cost of instruction.

Web-based,
interactive
applications,
including Web
2.0 and social
networking have
become incredibly
popular in the last
few years. They
are changing the
way we exchange
information and
how we collaborate.

Courses chosen for development in the PELI program were selected through a Request for Proposal
(RFP) process that sought to identify courses that
would meet all or most of the following requirements:
•

General education course open to all undergraduate students.

•

Current or projected large enrollment numbers
(minimum of 100 students over a three semester period).

•

Gordon Rule requirement for mathematics or
writing.

•

Large student demand with insufficient course
offerings.

•

Commitment on the part of the instructors
for course development, implementation and
revision.

face capacity each semester averaging 306 students
per year over a five year period. The Industrial and
Systems Engineering Department proposed to
reduce the cost of course delivery by offering the
course fully online to remove the need for a physical
classroom. Additionally, advanced modules from
the course would replace or augment four similar
engineering courses allowing an enrollment increase to 700 students annually.
The high current and potential student enrollment,
cost reduction strategy, goals for student outcomes,
and the commitment of faculty to participate in the
redevelopment of the course for online learning
made EIN 4354, Engineering Economy a clear candidate for the PELI program. The challenge would
be to reach the PELI goals while ensuring quality
instruction and avoiding common pitfalls in online
courses targeted to undergraduate students.

Approach
The courses in the PELI program were developed
in partnership with the faculty member and an
Instructional Designer. The course structure for
Engineering Economy focused on performancebased learning objectives. Lectures and activities
were created based on the objectives and taught
the course material. Varied assessments provided
students with opportunities to show mastery of the
learning objectives. Once the course architecture
was completed, the challenges involved in distance
education for undergraduate students had to be
addressed. Challenges identified for the course are
outlined in table 1.

The PELI program outlined methodologies for
course development based on research regarding
factors that influence student success in undergraduate online courses. The major factor influencing
success was identified as facilitation of interaction
and participation (Salmon, 2005) with particular
emphasis on 1) student-to-content, 2) student-toinstructor and 3) student-to-student. Best practices
for undergraduate online course development were
identified as: 1) the need for interactive course
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Table 1: Challenges for Students and Faculty
program.
Engineering Economy, EIN 4354 was one course
selected for development in the PELI program.
Prior to redesign, the course reached a full face-to-

Student-to-instructor and student-to-student
interactions can diminish or have the perception
of diminishing in a distance course leading to a
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feeling of isolation on the part of the student. This
feeling of isolation is often cited as a major factor
in student dropout rate, success in the course, and
perception of learning in undergraduate distance
education. To address this challenge, the design
team provided opportunities for student-to-student
interactions through discussion boards and groupbased projects. Five discussion board activities
based upon current events provided an opportunity
for peer collaboration. The discussions were graded
on participation and comprised a small percentage
of the overall grade.
Four projects were created to evaluate higher order
learning objectives that required mastery of the subject matter as well as critical thinking skills. Three
of the projects were geared towards groups and one
focused on individual skills. The group projects
required detailed understanding of spreadsheets
and statistical analysis of data. Tutorials were created instructing students on how to utilize Google
Spreadsheets for the projects. The Google spreadsheets were also helpful in fostering participation
and collaboration within each group as students
could easily peer-edit and evaluate their projects online. Rubrics provided clear information regarding
assignment requirements as well as serving as a tool
for the teaching assistants to use for grading.
A series of 22 quizzes were created to provide
formative assessment and keep students moving
through the course material. The quizzes were
worth a total of 25% of the course grade, thus reducing the impetus to cheat by reducing the point value
of each individual quiz. Quizzes were randomized
with questions being drawn from a pool as well as
being timed. Two higher stakes examinations (midterm and final) were worth 20% of the final grade
and were required as an assessment methodology by
the College of Engineering. The examinations were
given on campus or at a proctor-based facility for
additional test security. These examinations served
as summative evaluations to determine retention
of information and ensure understanding of course
materials. However, the overall point value of the
exams were kept low to prevent students from failing due to the pressure of high stakes evaluation
while still being important to overall course success.
The Engineering Economy course was structured by
modules that required students to perform specific
tasks on a weekly basis. The course week consistently ran from Monday through Sunday throughout
the semester and deadlines were 10:00pm on Friday
for quizzes and 10:00pm on Sunday for all other
activities, projects and discussions.
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The methodologies utilized in the delivery of the
Engineering Economy course were chosen to
address the specific needs identified in research
for undergraduate distance education students as
outlined in Table 2.

Table 2: Challenges and Delivery Method

Results
The Engineering Economy course was evaluated
based on the success of the course in the context
of the PELI programs goals to reduce the cost of
instruction while increasing the quality of learning. Evaluation data included enrollment numbers,
student grades, and student evaluations.
The cost reduction strategy of the PELI program
focused on reducing the need for physical classroom
space, increasing student enrollment and course
offerings, and when possible increasing the studentto-instructor ratio without reducing the quality of
instruction. The online redesign of Engineering
Economy proved to be successful in all of these
points.
The face-to-face Engineering Economy course
enrollment averaged 306 students per year over a
five year period. After the launch of the redesigned
online course, enrollment increased to an average
of 386 students per year averaged over a 5 semester
period as demonstrated in Table 3.

Table 3. Average Yearly Enrollment in EIN 4345, Engineering Economy
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The revenue generated by the increased enrollment
was estimated by the weighted cost of delivery per
Student Credit Hour as determined by the University of Florida Responsibility Center Management
Operating Manual (RCM). The revenue generated
due to the increase in enrollment in the Engineer-

Economy course is estimated at $119,489 dollars per
year. It is important to note, however, that the financial impact of the students taking the Engineering
Economy course in lieu of another course were not
calculated.

The second major goal of the PELI
initiative was to improve the quality
of learning for the student. This was
determined by comparing overall
student performance data of five
years prior to the course redesign
and the five semesters of the online
course. Table 4 shows that grade
distribution changed in the online
course with a decrease in A and D
grades and an increase in B, C, and F
grades. The historical grade distribution of the face-to-face course had
a rate of 94% passing and 6% failing
while the online course grade distribution had a rate of 93% passing and
Table 4. Face-to-Face vs. Online Grade Distribution Comparison
7% failing. Overall the distribution of
passing grades versus failing grades when comparing Economy course is estimated at $88,449/year.
The release of the face-to-face classroom for use by ing the face-to-face and online course has remained
another department or course was also determined well within a standard deviation of 1%.
by the RCM at a savings of $4,860/year for the release of the square footage of space occupied by the Quality of learning was also determined by comparcourse. The number of teaching assistants necessary ing student responses to surveys in comparison with
the key challenges outlined for success in the underto support the course was reduced by one at a cost
graduate online course. The survey results showed a
savings of $28,830 per year.
high level of student satisfaction in the course with
specific areas identified for improvement. Areas of
The total cost savings of the course was detersuccess were identified as a 60% or greater positive
mined by the value of the yearly average number
of increased student
credit hour dollars
($88,449) added to
the average yearly
cost savings of one
teaching assistant
($28,830), and the
average yearly value
of the release of one
large lecture hall for
use by another course
($4,860). This number was then subtracted by the yearly
cost of the learning
management system
which was calculated
Table 5. Positive Student Satisfaction with Course Challenges
at $1,930 for the 386 average
student enrollment in the online course. The cost
response rate. Table 5 below shows a brief summary
of proctored examinations was not factored into
of student survey results taken from online course
the cost savings as both the face-to-face and online
supporting student satisfaction within these identiversions of the course used the same method and
fied challenges.
facility. The total cost savings of the Engineering
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Table 6 below identifies areas of dissatisfaction. Areas of needed improvement were identified as those
with a 40% or greater negative response rate within
the stated challenges.

Future goals for the Engineering Economy course
include conducting more research on assessment security within the online course quizzes and improving the quality of the course in the areas identified

Table 6. Student Dissatisfaction with Course Challenges
Although student surveys showed areas of needed
improvement in regards to student-student interaction and instructor presence, overall student
satisfaction with the course was positive.

Recommendations
One of the two major goals of the Provost E-Learning Initiative was to reduce the cost of instruction in
high-demand courses at the University of Florida.
When utilizing online courses as a methodology
for reducing the cost of instruction it is important
to consider the cost of the learning management
system in comparison with the cost of the face-toface classroom. In the case of Engineering Economy,
when comparing the cost of the learning management system ($1,930) and its support to the cost
of the physical classroom ($4,860), it is evident
that the online course was indeed less costly than
the face-to-face course. The additional increased
revenue created by the online course was generated
by increasing student enrollment and reducing the
number of teaching assistants.
This fact brings into sharp relief the second goal of
the PELI initiative – to improve the quality of learning. Notably in the Engineering Economy course,
the issues of isolation and reduced collaboration
were identified as areas of needed improvement.
The reduction of a teaching assistant and increase
in enrollment may have contributed to a perception
of decreased interaction and collaboration. Additionally, issues related to the learning management
system, such as the robustness of wiki, blog, and
discussion board tools affected the design of collaborative activities within the course.

by student evaluations. In addressing these areas,
care must be taken not to increase the burden of
work that currently falls on both the students and
the instructor. Activities that encourage students to
collaborate on ungraded homework activities, increased peer-review activities, and short instructor
video responses to questions with an external tool
such as VoiceThread may increase communication
and collaboration and reduce isolation.
Overall, student surveys reflected a positive reaction
to the design of the class and specifically within
the identified challenges of isolation, time management, social and critical thinking skills acquisition,
and student-to-instructor communication. Another
future goal for the Engineering Economy course is
to add modules in order to easily meet the needs
of different engineering programs. This would
ultimately allow the course to replace a total of four
existing courses that are teaching similar materials
and increase enrollment to a projected 700 students
annually. These goals will ensure that the Engineering Economy Course continues to save money while
maintaining quality education.
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