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merican colleges and universities continue to be 
challenged by the need to increase aCCGsB to high- 
er education, to improve the quality of student 
learning, and to contain or reduce the rlsing cos@ 
of inNtruction. These issues are, of course, intern. 
lated. As tuition costN continue to rise, acceow iw 
curtailed. If the quality of the curriculum inhiblta 
studenhi from successfully completing courseti 
and programs, promises of increabicd accew be- 
come hollow. Solutions to these challenps a p p w  

to be interrelated as well. Historically, either improving 
quality or increasing access haN meant increasing costs, Rp- 
ducing costs, in turn, has meant cutting quality, accesa, or 
both. In order to sustain higher education's vitality while 
serving a growing and increasingly diverse studont body, 
it must tind u way to resolve this familiar-and bleemingly 
intractable-tr~de-~)~ between cost and quality. 
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Many colleges and universities are also discovering excit- 
ing new ways to use technology to enhance teaching and learn- 
ing, and to extend access to new populations of students. For 
most institutions, however, new technologies represent a black 
hole of additional expense. This is because the majority have 
simply bolted new technologies onto an existing set of physi- 
cal facilities, a faculty already in place, and an unaltered con- 
ception of classroom instruction. 

Under these circumstances, technology becomes part of 
the problem of rising costs rather than part of the solution. In 
addition, comparative research studies 
show that, instead of improving quality, 
most technology-based courses pro- 
duce learning outcomes that are only 
“as good as” their traditional counter- 
parts-what has come to be known as 
the “no significant difference” phe- 
nomenon. By and large, colleges and 
universities have not yet begun to real- 
ize the promise of technology to im- 
prove the quality of student learning, 
increase retention, and reduce the costs 
of instruction. 

Supported by an $8.8 million grant 
from the Pew Charitable Trusts, the 
Program in Course Redesign (www. 
center.rpi,edu/PewGrant.html) was cre- 
ated in April 1999 to address the issues 
discussed above. Managed by the Cen- 
ter for Academic Transformation at 
Rensselaer Polytechnic Institute, the 
program is supporting colleges and uni- 
versities in their efforts to redesign in- 
struction using technology to achieve 
quality enhancements as well as cost 
savings. 

Selected from hundreds of applicants 
in a national competition, 30 institutions 
each received a grant of $200,000, 
awarded in three rounds of 10 awards 
per year. Participating institutions in- 
clude research universities, comprehen- 
sive universities, independent colleges, 
and community colleges in all regions 
of the United States. Detailed descrip- 
tions of each redesign project can be 
found on the center Web site. 

rates in many of these courses-15 percent at research univer- 
sities, 30 to 40 percent at comprehensive universities, and 50 
to 60 percent at community colleges-contribute heavily to 
overall institutional drop-out rates between the first and sec- 
ond year. 

The insight that these figures point to is simple and com- 
pelling: In order to have a significant impact on large numbers 
of students, an institution should concentrate on redesigning 
the 25 courses in which most students are enrolled instead of 
putting a lot of energy into improving quality or cutting costs 

Colleges and 
universities have 
not yet begun to 

realize the promise 
of technology to 

improve the quality 
of student learning, 
increase retention, 

and reduce the costs 
of instruction. 

All 30 redesign projects focus on large-enrollment intro- 
ductory courses that have the potential to affect significant 
numbers of students and generate substantial cost savings. 
Why focus on such courses? Because undergraduate enroll- 
ments in the United States are concentrated heavily in only a 
few academic areas. In fact, just 25 courses generate about half 
of all student enrollments in community colleges and about a 
third of all enrollments in four-year institutions. 

The topics of these courses are no surprise and include in- 
troductory studies in disciplines such as English, mathemat- 
ics, psychology, sociology, economics, accounting, biology, 
and chemistry. Successful completion of these courses is crit- 
ical for student progress toward a degree. But typical failure 
24 

in disparate small-enrollment courses. By 
making improvements in a restricted num- 
ber of large-enrollment prerequisite or intro- 
ductory courses, a college or university can 
literally affect every student who attends. 

The Program in Course Redesign has 
produced many different models of how to 
restructure such courses to improve learn- 
ing as well as to effect cost savings. In con- 
trast to the contention that only certain 
types of institutions can accomplish these 
goals, and in only one way, the program is 
demonstrating that many approaches can 
achieve positive results. And to counter the 
commonly held belief that only courses in a 
restricted subset of disciplines-science or 
math, for instance-can be effectively re- 
designed, the program contains successful 
examples in many disciplines including the 
humanities (6), math and statistics (13), the 
social sciences (6), and the natural sciences 
(5) .  In each case, the whole course rather 
than a single class or section is the target of 
the redesign. 

Each of the 30 participating institutions 
is conducting a rigorous evaluation focused 
on student learning, comparing the out- 
comes of redesigned courses with those of 
courses with the same content delivered in 
a traditional (pre-redesign) format. Prelimi- 
nary results show improved student leam- 
ing in 19 of the 30 projects, with the 
remaining 11 showing no significant differ- 
ence between redesigned and traditional 
sections. Each institution also has devel- 
oped a detailed cost analysis of both the 

traditional and redesigned course formats, using a spreadsheet 
course-planning tool (www.center.rpi.eddPewGranWToo1. 
html) developed by the center. 

Preliminary results show that all 30 reduced the costs of 
course delivery by 40 percent on average, with cost savings 
ranging from 20 percent to 86 percent. Other positive out- 
comes associated with redesigned courses include increased 
course-completion rates, improved retention, better student at- 
titudes toward the subject matter, and increased student satis- 
faction with the new mode of instruction. Collectively, the 30 
redesigned courses impact more than 50,000 students and pro- 
duce a cost savings of $3.6 million each year-while improv- 
ing student-learning outcomes and increasing retention at the 
same time. 
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QUALITY IMPROVEMENT STRATEGIES 
AND SUCCESSES 

The redesign projects have effected significant changes in 
the teaching and learning process in the targeted courses, mak- 
ing it more active and learner-centered. The primary goal is to 
move students from a passive, “note-taking” role to an active- 
learning orientation. As one mathematics professor involved in 
the project put it, “Students learn math by doing math, not by 
listening to somebody talk about doing math.” Lectures are re- 
placed with a wide variety of learning resources, all of which 
involve more active forms of student learn- 
ing or more individualized forms of assis- 
tance. In moving from an entirely lecture- 
based to a student-engagement approach, 
learning is less dependent on words uttered 
by instructors and more dependent on read- 
ing, exploring, and problem-solving under- 
taken actively by students. 

Many of the projects show statistically 
significant gains in overall student under- 
standing of course content as measured by 
pre- and post-assessments that examine 
key course concepts. For example, at the 
University of Central Florida, students en- 
rolled in a traditionally configured politi- 
cal science course posted a 1 -6-point 
improvement on a content examination, 
while the average gain of 2.9 for students 
in the redesigned course was almost dou- 
ble that amount. Similarly, the University 
of Tennessee, Knoxville found a statisti- 
cally significant and favorable 5-point 
difference between student scores on a 
redesign-course exam in Spanish and the 
scores of students enrolled in traditional 
sections. 

Other projects demonstrate statistical- 
l y  significant improvements in student 
understanding of course content by com- 
paring the performance of students en- 
rolled in traditional and redesign courses 
on commonly administered examinations. 
Redesign-course students in statistics at 
Penn State, for example, outperformed 
traditional students on a content-knowl- 
edge test, with 60 percent correct answers 

University of Southern Maine, a smaller percentage of intro- 
ductory psychology students dropped the redesigned course or 
received failing grades, moving the DFW rate from 28 percent 
in traditional sections to 19 percent in the redesigned course. 
At Virginia Tech, the percentage of students completing a 
redesigned linear algebra course and achieving grades of D- or 
better improved from an average of 80 percent to an average of 
87 percent. At the University of Idaho, the percentage of stu- 
dents earning a D or failing was cut by more than half through 
course redesign. Drexel University reduced its DFW rate in 

The redesign projects 

have effected 

significant changes 

in the teaching 

and learning process 

in the targeted 

courses, 

making it more 

active and 

learner-cen tered. 

in the traditional format and 68 percent correct in the re- 
designed classes. 

At Carnegie Mellon University, the performance of re- 
design-course students in statistics increased by 22.8 percent 
on tests of skills and concepts, and redesign-course students 
also demonstrated an enhanced ability to identify the appropri- 
ate statistical analysis to employ in a given real-world problem 
situation. At Florida Gulf Coast University (FGCU), the aver- 
age score achieved on a commonly administered standardized 
test by students enrolled in the traditional fine arts course was 
70 percent; in the redesigned course it was a significantly 
higher 85 percent. 

Many of the projects also reported significant improve- 
ments in their drop-failure-withdrawal (DFW) rates. At the 
CHANGE JULYIAUGUST 2003 

computer programming from 49 percent 
to 38 percent, FGCU from 45 percent to 
11 percent in fine arts, Indiana University- 
Purdue University Indianapolis (IUPUI) 
from 39 percent to 25 percent in introduc- 
tory sociology, and the University of New 
Mexico from 42 percent to 25 percent in 
introductory psychology. 

What techniques have the projects 
found to be the most effective in improv- 
ing student learning? The most prominent 
are the following: 

Continuous Assessment and Feed- 
back. Shifting the traditional student as- 
sessment approach in large introductory 
courses, which typically employ only 
midterm and final examinations, toward 
continuous assessment is an essential 
pedagogical strategy in these redesigns. 
Many of the projects include numerous 
computer-based assessments that give 
students almost instantaneous feedback 
on their performance. Automating assess- 
ment and feedback enables repeated prac- 
tice as well as providing prompt and 
frequent feedback-pedagogical tech- 
niques that research consistently has 
proven to enhance learning. 

Students are regularly tested on as- 
signed readings and homework using 
short quizzes that probe their prepared- 
ness and conceptual understanding. These 
low-stakes quizzes motivate students to 
keep on top of the course material, struc- 
ture how they study, and encourage them 
to spend more time on task. Online 

quizzing encourages a “do it till you get it right” approach: 
Students are allowed to take quizzes as many times as they 
want to until they master the material. 

Quizzes also provide powerful formative feedback to both 
students and faculty members. Faculty can quickly detect 
areas where students are not grasping key concepts, enabling 
timely corrective intervention. Students receive detailed diag- 
nostic feedback that points out why an incorrect response is in- 
appropriate and directs them to material that needs review. 
Since students are required to complete quizzes before class, 
they are better prepared for higher-level activities once they 
get there. Consequently, the role of the instructor shifts from 
one of introducing basic material to reviewing and expanding 
on what students have already been doing. 
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increased Interaction Among Students. Many redesign 
projects take advantage of the Internet’s ability to support use- 
ful and convenient opportunities for discussions among stu- 
dents. Students in large lecture classes tend to be passive 
recipients of information and student-to-student interaction is 
inhibited by class size. Through smaller discussion forums es- 
tablished online, students can participate actively. 

Central Florida and IUPUI create small online discussion 
groups in which students can easily contact one another in 
their redesigned American government and introductory soci- 
ology courses. Students benefit substan- 
tially from participating in the informal 
learning communities that are created in 
this manner. Software allows instructors 
to monitor the frequency and quality of 
student contributions to these discussions 
more readily and carefully than would be 
the case in a crowded classroom. 

Continuous Support. A support 
system, available around the clock, en- 
ables students to receive help from a 
variety of sources. Helping students feel 
that they are a part of a learning commu- 
nity is critical to persistence, learning, 
and satisfaction. Active mentorship of 
this kind can come from a variety of 
sources, allowing students to interact 
with the person who can provide the 
best help for the specific problem that 
they have encountered. 

Many of the redesign projects replace 
lecture time with individual and small- 
group activities that take place in comput- 
er labs staffed by faculty members, 
graduate teaching assistants (GTAs), 
andlor peer tutors. In several instances, 
increasing lab hours has enabled students 
to get access to more one-on-one assis- 
tance. Students welcome the reduction 
in  lecture time and the opportunity to 
work in groups to apply what they have 
learned. At the same time, they can 
heighten their skills by working on pro- 
jects collaboratively. Collaboration also 
triggers peer pressure within groups, 

also allows changes in content or format to be made in real 
time if students are having difficulty understanding a particu- 
lar part of the course. 

The University of Wisconsin-Madison and Virginia Tech 
are among the most sophisticated users of online tutorials. 
Building on substantial experience in using and developing in- 
teractive materials, Wisconsin had developed 37 Web-based 
instructional modules in chemistry by July of 2001. Each mod- 
ule leads a student through a particular topic in six to 10 inter- 
active pages. When the student has completed the tutorial, a 

Many of the 

redesign projects 

replace lecture time 

with individual and 

small-group activities 

... in computer labs 

staffed by faculty 

members, graduate 

teaching assistants, 

and/or peer tutors. 

which can be a powerful incentive for students to keep up with 
their work. 

Online Tutorials. In redesign courses, Web-based re- 
sources that support greater student engagement with the ma- 
terial replace standard presentation formats. Such resources 
may include interactive tutorials and exercises that give stu- 
dents needed practice, computerized or digitally recorded pre- 
sentations and demonstrations, reading materials developed by 
instructors or in assigned textbooks, examples and exercises in 
the student’s field of interest, links to other relevant online ma- 
terials, and individual and group laboratory assignments. 

Ideally, materials like these are modularized and tailored to 
incorporate examples drawn from a variety of disciplines to 
match the learning circumstances of students with different 
professional and personal goals. Using modularized materials 
26 

debriefing section presents a series of 
questions that test whether the student 
has mastered the module’s content. Stu- 
dents especially like the ability to link 
from a problem that they are having diffi- 
culty with directly to a tutorial that helps 
them master the concepts needed to solve 
the problem. 

Virginia Tech uses a variety of Web- 
based course-delivery techniques like tu- 
torials, streaming-video lectures, and 
lecture notes as tools for presenting learn- 
ing materials in a linear algebra course. 
Consisting of concrete exercises with so- 
lutions that are explained through built-in 
video clips, such tutorials can be accessed 
at home or at a campus computer lab. In 
redesigned courses, tutorials have taken 
over the main instructional task with 
respect to transmitting content: 84 percent 
of the students enrolled in Virginia Tech’s 
linear algebra course reported that the 
computer presentations explain the con- 
cepts effectively. 

Undergraduate Learning Assistants 
(ULAs). Both the University of Colorado- 
Boulder and the University of Buffalo 
are employing ULAs in lieu of Graduate 
Teaching Assistants (GTAs). Both univer- 
sities have found that ULAs turned out to 
be better at assisting their peers than GTAs 
because of their better understanding of 
course content, their superior communica- 
tion skills, and their awareness-based on 
their own recent experience-of the many 

misconceptions that undergraduate studknts often hold. 

the instructor meets weekly with the ULAs and discusses in 
detail what is working and where students are having difficul- 
ty. Feedback from these weekly meetings gives the instructor a 
much better sense of the class as a whole, and of the individual 
students in it, than would otherwise be possible in a class of 
more than 200 students. 

People who are knowledgeable about proven pedagogies 
that improve student learning will find nothing surprising in 
the above list. Among the well-accepted Seven Principlesfiw 
Good Practice in Undergraduate Education developed by 
Arthur W. Chickering and Zelda F. Gamson in 1987 are such 
items as “encourage active learning,” “give prompt feedback,” 
“encourage cooperation among students,” and “emphasize 
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In Colorado’s redesigned course in introductory astronomy, 
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time on task.” Good pedagogy in itself has nothing to do with 
technology, and we’ve known about good pedagogy for years. 
What is significant about the faculty involved in these projects 
is that they were able to incorporate good pedagogical practice 
into courses with very large numbers of students-a task that 
would have been impossible without technology. 

of Iowa, for example, 21 GTAs used to be responsible for 
grading more than 16,000 homework assignments each term. 
Because of the large number of assignments, GTAs could only 

In the traditional general chemistry course at the University 

spot-grade and return a composite score 
to students. By automating the home- 
work process through redesign, every 
problem is graded and students receive 
specific feedback on their performance. 
This, in turn, leads to more time on task 
and higher levels of learning. Applying 
technology is not beneficial without 
good pedagogy. But technology is 
essential to move good pedagogical prac- 
tice to scale, where it can affect large 
numbers of students. 

COST REDUCTION STRATEGIES 
AND SUCCESSES 

There are a variety of ways to reduce 
costs. As a result, there are also a variety 
of strategies for pursuing instructional re- 
design, depending upon institutional cir- 
cumstances. For instance, an institution 
may want to maintain constant enroll- 
ments while reducing the total amount of 
resources devoted to the course. By using 
technology for those aspects of the course 
where it would be more effective and by 
engaging faculty only in tasks that require 
faculty expertise while transferring other 
tasks that are less academically challeng- 
ing to those with a lower level of edu- 
cation, an institution can decrease costs 
per student even though the number of 
students enrolled in the course remains 
unchanged. This approach makes sense 
when student demand for the course is 
relatively stable. 

quired number of sections (and the faculty members needed to 
teach them) are reduced. At many community colleges, for ex- 
ample, it takes students about two-and-a-half tries to pass most 
introductory math courses. If an institution can move students 
through in a more expeditious fashion by enabling them to 
pass key courses in fewer attempts, this will generate consider- 
able savings-both in terms of institutional resources and in 
terms of student time and tuition. 

As noted earlier, 13 of the 30 projects have thus far reported 
a noticeable decrease in DFW rates, ranging from 10 to 20 per- 

Applying technology 

is not beneflcial 
without good 

pedagogy. But 
technology is essential 

to move good 

pedagogical practice 

to scale, where it 

can affect large 

numbers of students. 

But if an institution is in a growth mode or has more de- 
mand than it can meet through existing course delivery, it may 
seek to increase enrollments while maintaining the same level 
of investment. Many institutions have an escalating demand 
for particular subjects like Spanish or information technology 
that they cannot meet because they cannot hire enough faculty 
members. By using redesign techniques, they can increase the 
number of students they enroll in such courses and relieve 
these academic bottlenecks without changing associated costs. 
The University of Tennessee, for example, has been able to in- 
crease by one-third the number of students served by the same 
instructional staff in introductory Spanish. 

Another way to reduce costs is to decrease the number of 
course repetitions due to failure or withdrawal, so the overall 
number of students enrolled each term is lowered and the re- 
CHANGE JULY/AUGUST 2003 

cent. As an example of the levels of re- 
sources that can be saved, Central Florida 
calculated the savings resulting from a 7 
percent increase in course retention in its 
American government course. Applying 
this rate to 25 redesigned sections results in  
a one-course-section reduction, amounting 
to a $28,064 cost savings each time the 
course is offered. 

Not surprisingly, many of the redesign 
projects are trying two of these three 
approaches to saving resources simultane- 
ously. All intend to reduce course repeti- 
tions. In each case, a translation of the 
savings to cost-per-student can be used for 
comparative purposes. 

What are the most effective cost-reduc- 
tion techniques used by the redesign pro- 
jects? Since the major cost item in 
instruction is personnel, reducing the time 
that faculty members and other instruction- 
al staff invest in the course, and transferring 
some of these tasks to technology-assisted 
activities or lower-priced labor, are key 
strategies for success. Some of the more 
prominent cost-reduction techniques used 
by the projects include: 

Course-management s ystems-software 
packages that are designed to help faculty 
members transfer course content to an 
online environment and assist them in 
administering various aspects of course 
delivery-play a central role in most of 

Online Course-Management Systems. 

the redesigns. Some projects use commer- 
cial products like WebCT and Blackboard. Others use home- 
grown systems created centrally for campuswide use, or 
specifically for the redesigned course. Still others use instruc- 
tional software that includes an integrated course-management 
capability. Sophisticated course-management software pack- 
ages enable faculty members to monitor student progress and 
performance, track their time on task, and intervene on an indi- 
vidualized basis when necessary. 

Course-management systems can automatically generate 
many different kinds of tailored messages that provide needed 
information to students. They can also communicate automati- 
cally with students to suggest additional activities based on 
homework and quiz performance, or to encourage greater par- 
ticipation in online discussions. Using course-management 
systems radically reduces the amount of time that faculty 
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members typically spend in nonacademic tasks like calculat- 
ing and recording grades, photocopying course materials, 
posting changes in schedules and course syllabi, sending out 
special announcements to students-as well as documenting 
course materials like syllabi, assignments, and examinations 
so that they can be used in multiple terms. 

Automated grading of homework exercises and problems, of 
low-stakes quizzes, and of examinations for subjects that can 
be assessed through standardized formats not only increases 
the level of student feedback but also offloads these rote activ- 
ities from faculty members and other instructional personnel. 

Automated Assessment of Exercises, Quizzes, and Tests. 

Some of the projects use the quizzing 
features of commercial products like 
WebCT. Others use specially developed 
campuswide grading systems like Mal- 
lard at the University of Illinois. Still 
others use quizzing software like 
TESTPILOT, while additional projects 
take advantage of the online tests that 
are available from textbook publishers. 

Online quizzing sharply reduces the 
amount of time that faculty members or 
GTAs need to spend on the laborious 
process of preparing quizzes, grading 
them, and recording and posting the re- 
sults. Automated testing systems that 
contain large numbers of questions in a 
database format enable individualized 
tests to be easily generated, then quick- 
ly graded and returned. 

Online Tutorials. Modular tutorials 
are designed to lead a student through a 
particular topic that is presented through 
interactive online or CD-Rom-based 
materials. When students have complet- 
ed the tutorial, they are presented ques- 
tions that test whether they have mas- 
tered the content of the module. Online 
tutorials at Wisconsin help structure 
subsequent discussion sections in gen- 
eral chemistry by raising the probability 
that students will come to class pre- 
pared to ask questions. This means less 
preparation time for GTAs. 

Virginia Tech’s use of similar online 
course-delivery techniques in its linear 

bers spend developing and revising course materials and 
preparing for classes on their own can be reduced consider- 
ably by eliminating such duplications. 

For example, Penn State has constructed an easy-to-navi- 
gate Web site for its introductory statistics course that contains 
not only material on managing the course but also a large 
number of student aids and resources including solutions to 
problems, study guides, supplemental reading materials for 
topics not otherwise treated in the text, and student self- 
assessment activities. Putting assignments, quizzes, exams, 
and other course materials on a community Web site for the 
course can save a considerable amount of instructional time. 

Redesigned courses 

are reducing costs 

by an average of 

40 percent .... 
Collectively, 

the 30 courses 

are expecting a 

savings of about 

$3.6 million 

annually. 

algebra course has enabled radical reductions in teaching staff. 
Individual faculty members are no longer required to present 
the same content through duplicative efforts. Nor do they need 
to replicate exercises and quizzes for each section. Interactive 
tutorials can replace part-and, in some cases, a l l -of  the 
“teaching” portions of the course. 

Shared Resources. When an entire course (or more than 
one section) is redesigned, faculty must begin by analyzing the 
amount of time that each person involved in the course spends 
doing each activity. This highly specific task analysis often 
uncovers instances of duplicated effort and can lead to shared, 
and more efficient, approaches to course development. The of- 
ten substantial amounts of time that individual faculty mem- 
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*Staffing Substitutions. By construct- 
ing a student support system that comprises 
various kinds of instructional personnel, 
institutions can apply the right level of 
human intervention to particular kinds of 
student problems. Highly trained (and ex- 
pensive) faculty members are not needed 
to support all of the many tasks associated 
with delivering a course. The University 
of Colorado, SUNY at Buffalo, Virginia 
Tech, and Penn State are all employing 
ULAs in lieu of GTAs as a key cost-saving 
device. By replacing expensive faculty 
members and graduate students with rela- 
tively inexpensive labor, an institution can 
increase the person-hours devoted to the 
course and at the same time cut costs. 

Although employing ULAs was in these 
cases originally driven by the need to reduce 
costs, ULAs have also proven more effec- 
tive than most GTAs, as noted earlier. An- 
other solution, implemented by Rio Salado 
College in its redesign of four introductory 
math courses, is to employ a “course assis- 
tant” to address the many nonacademic 
questions that arise as any course is deliv- 
ered-questions that, in Rio’s case, charac- 
terized up to 90 percent of all interactions 
with students. This frees up the instructor to 
handle more students and to concentrate on 
academic interactions instead of logistics. 

Reduced Space Requirements. Using 
the Web to deliver particular parts of a 
course as a substitute for face-to-face class- 
room-based instruction enables institutions 

to use physical space more efficiently. Because one of the 
goals of its redesign was to reduce the amount of rented space 
needed, the University of Central Florida delivers portions of 
its American government course via the Web. Two or three 
course sections can be scheduled in the same classroom where 
only one could be scheduled before. Central Florida is the only 
project that detailed the specific cost savings that resulted 
from better use of space, but any of the projects that reduced 
contact hours generated space savings as well. 

With regard to cost savings, the redesign methodology is an 
unqualified success. Redesigned courses are reducing costs by 
an average of 40 percent, with specific savings ranging from 
20 percent to 84 percent. Collectively, the 30 courses are ex- 
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pecting a savings of about $3.6 million annually. Some are 
saving more than they planned to, others less. Round I projects 
planned to reduce costs by about 37 percent on average, with a 
range of 20 percent to 7 1 percent. They actually reduced costs 
by 33 percent on average, with a range of 16 percent to 77 
percent. Round I1 and Round In  projects are on track in their 
plans to reduce costs but final results are not yet available. 

Why is there such a large range in cost savings across the 
projects? Differences are directly attributable to the different 
design decisions made by the project teams-especially with 
respect to how to allocate expensive faculty members. Re- 
designs with lower savings tended to redirect, not reallocate, 
saved faculty time: They keep the total amount of faculty time 
devoted to the course constant, but they change the way facul- 
ty members actually spend their time (for example, lecturing 
versus interacting with students). 

Others substantially reduce the amount of time devoted to 
the course by non-faculty personnel like GTAs, but keep the 
amount of regular faculty time constant. Decisions like these 
reduce total cost savings. By radically reallocating faculty 
time to other courses and activities, in contrast, Virginia Tech 
shows cost savings of 77 percent in its redesigned linear alge- 
bra course-thus far the most substantial cost savings among 
the 30 projects. But most of the other projects could have 
saved more, with no diminution in quality, if they had made 
different design decisions. 

centered principles to redesign courses, these 30 institutions 
are showing us a way out of higher education’s historic trade- 
off between cost and quality. Some of them rely on asyn- 
chronous, self-paced learning modes, while others use 
traditional synchronous classroom settings but with reduced 
student/faculty contact hours. Both approaches start with a 
careful look at how best to deploy all available instructional 
resources to achieve the desired learning objectives. Question- 
ing the current credit-for-contact paradigm of instruction, and 
thinking systematically about how to produce more effective 
and efficient learning, are fundamental conditions for success. 

By using technology-based approaches and learner- 

IMPLICATIONS FOR THE FUTURE 
Now that it is clear that redesign can produce substantial 

cost savings, a natural next question is who should benefit 
from these savings? Legislators would probably prefer to see 
some, if not all, of the savings passed on to the public or con- 
sumers-by reducing tuition, for example. If the institution 
retains some or all of the savings, though, how should those 
funds be reallocated? Should the resulting extra resources, for 
example, be reinvested in the ongoing course development? 
Perhaps the academic unit should capture the resulting savings 
to reinvest in further course redesign? Or should the savings be 
returned to the institution to be reallocated for other uses? 

If the savings are captured by the department or institution, 
there are relatively few incentives for faculty members to 
continue to improve productivity by increasing enrollment 
or heightening retention. Some project participants therefore 
believe that the faculty members involved in any redesign 
should benefit directly as reward for increased productivity. 
If the individual instructor captures the savings in the form of 
faculty time, it may mean she or he has more time to do re- 
search or more time to pursue personal interests. How an in- 
CHANGE JULYIAUGUST 2003 

stitution rewards faculty and staff for increased productivity 
is thus an important consideration in building the case for aca- 
demic restructuring. 

The 30 institutions participating in the Program in Course 
Redesign intend to use the savings generated in many different 
ways. In descending order of popularity (counts of projects 
provided in parentheses), cost savings in the 30 participating 
institutions will: 

of the course and/or for the redesign of other courses (9) 

at the upper-division or graduate levels (9) 

students with the same resources (4) 

vide more time for research (3) 

the original department (2) 
enable the institution to offer distance-learning courses 

that were previously impossible to offer because of resource 
constraints (1) 

sult of reductions in face-to-face class time (1) 

stay in the department to support continuous improvement 

be used to underwrite a greater range of course offerings 

allow the institution to accommodate greater numbers of 

stay in the department to reduce teaching loads and to pro- 

allow the institution to redesign similar courses outside of 

allow the institution to reduce rental expenditures as a re- 

be used to improve the training of part-time faculty ( 1  ). 
Once institutions start creating pools of surplus instruction- 

al resources in this manner, instead of just consuming every- 
thing available, we will be forced to rethink many of our 
assumptions about planning and budgeting. A host of institu- 
tional policy issues about who gets what and for what will be 
involved, as well as numerous practical matters like ensuring 
continuing investment to support the innovations that will be 
needed to keep on generating such cost savings. 

Higher education has traditionally assumed that high quali- 
ty means low student-faculty ratios, and that large lecture-pre- 
sentation techniques supported by cheap labor constitute the 
only viable low-cost alternative. But it is now clear that course 
redesign using technology-based, learner-centered principles 
can offer higher education a way out of this historic trade-off 
between cost and quality. New models demonstrate that it is 
indeed possible to improve learning and reduce instructional 
costs at the same time. For the first time, we can have our cake 
and eat it too. R 

1 

could be here. 

contact Mary EaUey 336-288-5904 MaryEalIey@aol.com I 
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