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The quick acceptance—indeed, the enthusiastic embrace—of course management systems (CMSs) by college and
university faculty and students is leading to numerous questions: What is happening in the generally slow-to-
change environment of teaching and learning that is permitting this swift adoption? Why would an often clunky,
nothing-new-in-the-software application become so swiftly de rigueur in disciplines across higher education? Why
would pedagogy that changes at the pace of a snail on holiday suddenly adopt the CMS for an anytime, all-the-time
classroom experience? 

The answer to all these questions is threefold, involving (1) the CMS itself; (2) the deeper learning principles ad-
dressed by the CMS; and (3) the effective learning environment that is created when these principles are applied to
the CMS. The CMS tools, integrated with best practices for deeper learning, allow for a synthesis of appropriate, en-
gaging, and student-centered experiences under a CMS learning environment. The effective use of CMS-bundled
technologies thus allows the student to experience “deeper learning”—or what Andrea DiSessa speaks of as the en-
vironment in which a student can “learn much more, learn it earlier and more easily, and fundamentally, learn it with
a pleasure and commitment that only a privileged few now feel toward school learning.”1

Colleen Carmean is the IT Director of Consulting Services at Arizona State University West. She also teaches applied computing, on-
line and F2F, as a Faculty Associate in Integrative Studies. Jeremy Haefner is the Dean of the College of Engineering and Applied Sci-
ence at the University of Colorado at Colorado Springs. Carmean and Haefner are the 2002 EDUCAUSE  NLII Fellows. 



The CMS
Perhaps, as critics claim, CMSs are imple-
mented ineffectively more often than not,
created for any number of “wrong” rea-
sons: to dump content quickly into an on-
line shell; to provide access to interactive
assessment tools and grade-books; to
make announcements easily; to respond
to student pressure, peer pressure,
and/or administrative pressure.2 Indeed,
the concern over poor pedagogical or ad-
ministrative decisions associated with
CMS use is valid. Yet many cynics under-
estimate the passion of faculty to teach
well, to sacrifice time and energy in the
redefinition of teaching practices, and to
attend to students’ growing desire to learn
actively and socially at any time. 

Students choose a course for its intel-
lectual content (“mind”) and not for its
classroom or system container (“matter”).
CMSs do not provide a pedagogical plat-
form any more than chalk, chairs, and ta-
bles provide the classroom learning expe-
rience. Students and faculty come to the
classroom to learn and to teach, and they
expect to find chairs when they arrive. Fac-
ulty never protest the pedagogical limita-
tions of using the same chairs that are used
in BIO 101. Whether faculty arrange the
chairs to face forward or inward, whether
they stand behind a podium or sit on a
desk, whether they pick up chalk, use
overheads, or incorporate flashy Power-
Point slides—these choices come from in-
dividual pedagogical styles, personalities,
cultures, and character. 

A good teacher doesn’t worry about
loss of pedagogical choice to the chalk,
chairs, and tables of the classroom. Nei-
ther does a good teacher simply turn ped-
agogy over to a CMS. Yes, the use of a
CMS demands the adaptation of peda-
gogy. But no, the crucial adaptations are
not about the color of the buttons. Criti-
cal choices involve which areas of the
CMS to enable, which areas to add or re-
label, how to set up the course, what to in-
clude, when to reveal, what features to
disable, and where the faculty’s own best
practices fall in the balancing act between
high-tech and high-touch. The choices
belong to the individual faculty, not to the
shell of a software application: “mind”
over “matter.” The value of these choices
lies in knowing how a CMS is configured
and populated. Without this knowledge,
faculty limit the CMS to the one-size-fits-
all, straight-out-of-the-box, default
choices, many of which may make no
sense when used together. For example,
there may be no need to have both a
“Course Documents” and a “Course In-

formation” button on a site, but the fac-
ulty member would need to read the
basic instruction manual to know how to
turn off one of these buttons. 

For many faculty, the look-and-feel
consistency is not a distraction from the
importance of content. Effective teaching
exists not in the setting but in the content,
the assignments, and the communication
of their passion for the material. For these
faculty, the standard CMS container is
adequate. For others—those looking for
customization and for a reframing of the
pedagogical context of the course—
unique home-page banners, graphics,
new buttons, and navigational links to ex-
ternal sites are available for use with little
training or technology focus. In either
case, whether a course makes use of only
the most popular features of anytime ac-
cess to the syllabus and assignments or
incorporates all the tools and configura-
tion choices into a rich and complex ap-
proach to new kinds of learning, it’s clear
that the CMS experience has captured
the interest and imagination of students
and faculty alike. For all, the true value of
a CMS is in the umbrella access to tech-
nology tools and practices that allow ef-
fective teaching and engaged learning. As
the students might say, “It’s about the
learning, stupid.”

Deeper Learning Principles
Advances in learning research have sig-
nificantly enhanced the current under-
standing of learning. In our own effort to
understand how today’s CMS can be used
to create rich learning environments, we
focused on the following works: John D.
Bransford, Ann L. Brown, and Rodney R.
Cocking, eds., How People Learn; John
Seely Brown, “Growing Up Digital”;
Arthur W. Chickering and Stephen C.
Ehrmann, “Implementing the Seven
Principles”; Theodore J. Marchese, “The
New Conversations about Learning”; and
W. David Merrill, “First Principles of In-
struction.”3 These authors present their
own theories for effective learning, but
they all touch on several overlapping and
important concepts. Using these con-
cepts as a basis,4 we have developed a core
set of deeper learning principles, as pre-
sented in Table 1.

Our principles are directed at what we
call “deeper learning”—an engaged learn-
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ing that results in a meaningful under-
standing of material and content. This
deeper learning experience occurs when
learning is

■ social;
■ active;
■ contextual;
■ engaging; and
■ student-owned.

Although deeper learning occurs
with these five principles, they need not
be present either all the time or all at
once. 

The Effective Learning Environment
By its very nature, the use of technology
in the course experience allows a student
to develop a different set of lifelong learn-
ing skills. Many campuses now have tech-
nology competencies built into their out-
comes assessment, and the use of CMSs
across the curriculum allows for the de-
velopment of these skills from the mo-
ment a student learns to log in. File trans-
fer, messaging, asynchronous messaging
behavior, and drop-box features all build
a student’s sense of place in the world of
technology. Although these features
alone do not guarantee deep learning or

technology literacy, how they are used
relative to the deeper learning principles
mentioned above can make the differ-
ence between a course that establishes an
effective learning environment and one
that does not. 

Deeper Learning Is Social. 
With a CMS, this category is very easy to
quantify in deeper learning outcomes.
An online world is social, anytime and all
the time. The CMS container provides
quick e-mail access to any and all stu-
dents and the instructor. Announce-
ments keep the students aware and 
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Table 1. Deeper Learning Principles

LEARNING IS … WHEN … SUMMARIZED FROM …
Social It involves cognitive apprenticeship. Brown

It promotes reciprocity and cooperation among students. Chickering and Ehrmann
It offers prompt feedback. Chickering and Ehrmann
It encourages contact between students and faculty. Chickering and Ehrmann
It emphasizes rich, timely feedback. Marchese

Active It is engaged in solving real-world problems. Merrill
It is intertwined in judgment and exploration. Brown
It is situated in action. Brown
It uses active learning techniques. Chickering and Ehrmann
Practice and reinforcement are emphasized. Marchese
Involvement in real-world tasks is emphasized. Marchese

Contextual New knowledge builds on the learner’s existing knowledge. Merrill
New knowledge is integrated into the learner’s world. Merrill
Knowledge is applied by the learner. Merrill
New knowledge is demonstrated to the learner. Merrill
Students have a deep foundation of factual knowledge. Bransford, Brown, and Cocking
There is awareness that students come to the classroom with 

preconceptions about how the world works. Bransford, Brown, and Cocking
Students understand facts and ideas in the context of a 

conceptual framework. Bransford, Brown, and Cocking
Learning is concrete rather than abstract. Brown

Engaging It respects diverse talents and ways of learning. Chickering and Ehrmann
It communicates high expectations. Chickering and Ehrmann
It is done in high-challenge, low-threat environments. Marchese
It emphasizes intrinsic motivators and natural curiosities. Marchese

Student-Owned Students organize knowledge in ways that facilitate retrieval 
and application. Bransford, Brown, and Cocking

Students take control of their own learning: noting failures, 
planning ahead, apportioning time and memory to tasks. Bransford, Brown, and Cocking

It emphasizes time on task. Chickering and Ehrmann
It emphasizes learner independence and choice. Marchese
It allows time for reflection. Marchese 
It emphasizes higher-order thinking (synthesis and reflection). Marchese



up-to-date, whenever they entered the
CMS and whenever they were ready and
able to listen. Non-oral learners have a
better chance of absorbing the informa-
tion that often slips by them in the oral
environment. Diverse learners, shy stu-
dents, and reflective thinkers have new
opportunities to post their views in the
asynchronous environment of a CMS. 

Students that need help at 2 A.M. the
night before an exam often find such
help online only moments after an e-mail
is sent. The discussion board encourages
peer-to-peer responses asynchronously
and outside the classroom constraints.
Discussion easily becomes many-to-
many, as opposed to the instructor-led
discussions often found in the classroom
environment. As adept as faculty have be-
come in facilitating rich classroom dis-
cussions, instructors are often surprised
to observe the rich, complex, and inde-
pendently motivated exchanges that hap-
pen without the “sage on the stage” lead-
ing the experience. 

Virtual chat is used by a new genera-
tion of learners to communicate directly
with their peers. CMS chat archives attest
to the frequent and topical use of the
space in late-night, peer-to-peer conver-
sations, held within their own cultural
framework.

Group functionality within CMSs al-
lows the instructor to set areas for groups
to collaborate in their learning experi-
ence. Closed discussions, drop box, and
chat rooms can be enabled for students to
come to the group projects and assign-
ments online, in real time or asynchro-
nously. Another lifelong learning skill—
working as a member of a team—becomes
available asynchronously in the CMS
environment.

Deeper learning is social, and the CMS
provides a rich set of tools to accomplish
social learning outcomes. Although John
Seely Brown and Paul Duguid advocate
face-to-face (F2F) activity as the ideal
framework for social learning, practition-
ers like Carol Twigg point out the great
social possibilities that online learning
offers.5 Even John Seely Brown notes
t h a t t h e  s t u d e n t  w h o  g r e w  u p
“digital” sees technology as a social tool to
suppor t relationships and to help
us “help each other, which is the very
essence of social learning.”6 Social learn-

ing can be asynchronous and anywhere,
together and alone.

Deeper Learning Is Active.
A powerful example of active learning
within the context of a CMS occurs with
the use of the interactive assessment
modules. Interactive testing allows for
quick, meaningful feedback. Answers
can be evaluated, responses can be deliv-
ered, and students can be directed to out-
side sources for better understanding.
Students can receive immediate response
to misconceptions and errors in critical
thinking, as well as obtaining new infor-
mation, evaluation, and understanding.
Exams can be set for multiple-attempt al-
lowances, for points or as preassessments
of learning, and as tools to send students
to outside sources for evaluation and re-
sponse. Librarians are creating creative
formative-assessment tools to provide
hands-on information literacy evalua-
tions from what were previously passive
demonstrations and tours of online re-
sources. Formative assessment through

interactive testing tools allows the cre-
ation of an active learning paradigm
rarely seen in the physical classroom.

Deeper Learning Is Contextual. 
The principle that learning can be en-
hanced by having learners integrate new
knowledge into their preexisting frame-
work can be brought to life in the CMS.
The instructor may use technologies that
are already in use, but these technologies
are leveraged through their integrated
presentation in a CMS. An excellent ex-
ample is the multimedia-enhanced, case
study activity in which the instructor de-
signs a project built around specific con-
tent. The use of sound and video clips to
interview “players” allows the learner to
see case content in a personified manner. 

Real-world problem-solving activities
are particularly enhanced through the
CMS structure. Working from a well-
designed Web-based presentation of the
problem, the instructor can break the
problem apart for the student in a series
o f  m u lt i m e d i a  e f fe c t s .  A n  e n g i n e
schematic can be “exploded” via a Flash
demonstration, for example. Interac-
tively, the student can explore how vari-
ous components of the engine work sepa-
rately and in conjunction with one
another. The graphical representation
builds on the student’s preexisting
knowledge of basic mechanics. 

The use of hyperlinks to carefully
chosen Web sites offers an example of an
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interface between contextual and social
learning. By pointing to outside “ex-
perts” within a particular discipline and
by developing the relevance of these
sites to the material at hand, the instruc-
tor has married preexisting “scaffolding”
to another social learning opportunity.
Specifically, the instructor can enhance
the use of such links by introducing
them in the context of what the students
have already studied. For example,
within a CMS, a course on Chaucer may
link to an assertion made by a scholar at
another institution; the instructor could
build an interesting essay activity for the
students by having them defend or cri-
tique the assertion using the Chaucer
works that they have read so far. In an-
other example of how the use of outside
Web links can be a contextual learning
experience, the instructor could require
students to construct their own anno-
tated bibliography.

A final example of contextual learn-
ing in a CMS is a set of practices in which
the learner organizes new knowledge. By
requiring students to literally construct
their own representations of the new
knowledge and share those representa-
tions with the instructor or the rest of the
class via the digital drop box, the instruc-
tor is forcing students to build their own
scaffolding of understanding. Instruc-
tors can develop activities that ask stu-
dents to design Web pages, for example,
around the new information. Even
deeper learning can occur when the in-
structor requires students to construct
PowerPoint presentations or concept
maps and to upload and share them via
the CMS.7

Deeper Learning Is Engaging. 
The CMS metaphor particularly shines
as a way of encouraging student engage-
ment. For example, the CMS can readily
accommodate diverse learning styles by
allowing students to access the CMS
asynchronously (twenty-four hours a
day, seven days a week). If the instructor
chooses to include synchronous prac-
tices (chat rooms, real-time lectures),
then yet another learning style is ad-
dressed. In addition, some students are
visual learners whereas others are more
verbally oriented, and the CMS can offer
learning opportunities for both kinds of
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students through the use of multimedia
(text, sound, graphics, video). 

Students can also become more en-
gaged simply by having access to a
greater volume of diverse course materi-
als, and the CMS is particularly adept at
handling a large volume of course mate-
rials such as lecture notes, multimedia-
enhanced case studies,  discussion
boards, live chat rooms, shared drop
boxes for group projects, links to outside
Web sites, formative student-learning 
assessment quizzes, and interactive
computer-based training.

Finally, student engagement is in-
creased when the instructor uses a CMS to
promote self-discovery of course material.
Via the Web, connected to Google and
electronic library resources, students can
find other ways of knowing, other re-
sources that address what the student
doesn’t know and doesn’t understand.
Students can also see the immediate value
to them when they are asked to construct
Webliographies or to design their own
working electronic circuits. Independent
learners are more engaged learners.

Deeper Learning Is Student-Owned.
Learning happens when students choose
to learn. Neither the instructor nor the
tool can make this happen, but the possi-
bility must be nurtured and encouraged.

With more and more students work-
ing more hours, raising children, and
balancing responsibilities far removed
from campus life, anytime-anywhere
learning allows them to come to the
learning table whenever and wherever
they choose instead of only when the
class schedule dictates. It extends the
possibility of time on task, an important
factor in many learning theories, and it
increases choice. The richness of the
asynchronous discussion boards attests
to the desire of many students to engage
in thoughtful learning, collaboration,
and questioning at all hours of the day
and night. 

Ownership can also be fostered
through increased access to independent
learning resources. Hyperlinks, search
engines, online library resources, and ex-
tended course-content resource sites
make the vast array of related learning re-

sources available to students in moments.
Ownership is fostered by a student’s abil-
ity to seek answers quickly. Online re-
sources encourage resourcefulness and
independent learning. 

Deeper learning requires student
ownership,  which can b e fostered
through access to online resources and
through the anywhere-anytime focus on
content, discussion, reading, reflecting,
and learning. 

Summary
We have synthesized various theories on
learning into five core deeper learning
principles: deeper learning is social, ac-
tive, contextual, engaging, and student-owned.
Wh e n  w e l l - c o n s t r u c te d  p ra c t i c e s
around these deeper learning principles
are used within a CMS, incredibly robust
and effective learning environments are
created. For instance, the use of a discus-
sion board in an asynchronous CMS is a
combination of both the social and the
engaging learning principles, and the
result is a powerful opportunity not only
to engage the student with the social
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nature of learning but also to encourage
the student to take ownership in the
learning process. Likewise, the use of
multimedia-rich case studies not only is
engaging and encourages ownership but
also develops a contextual learning
approach. These are only two examples
of how a few well-crafted instructional
activities can lead to a very rich, student-
centered learning experience.

The combination of learning princi-
ples and CMS tools thus results in a learn-
ing environment that is greater than sim-
ply the sum of its parts. This potential,
often strived for but much less often real-
ized, continues to bring faculty and stu-
dents to the CMS with an excitement and
determination that rests on the hope of
deeper, more meaningful, engaged learn-
ing. Yet the quick and enthusiastic em-
brace of these commercial products will
be wasted if an understanding of best
practice is not realized. Some faculty will
always use CMSs as simply quick naviga-
tional resources to the syllabus. The pos-
sibility of deeper learning lies with both
students and instructors: when they un-

derstand their diverse needs and require-
ments and bring these to the CMS, they
can create their own effective learning
environment.e
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