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ABSTRACT

The purpose of this study was to provide greater assurance of quality in Internet-
based courses. Current literature supports the assumption that the inclusion of
constructivist principles in online courses adds to course quality. Therefore,
identifying indicators of constructivist learning theory is important to the
development of online courses. A peer-nominated panel of national experts in
constructivism and instructional technology participated in a 3-round Delphi web
survey. Through the iterative process, panelists assigned a mean rating of
importance of 4.0 or higher (on a 5-point Likert scale) to 40 indicators of
constructivist principles in online courses. Three implications for course design
were identified; (1) one size (of learning model) does not fit all, (2) the six
identified categories and their related indicators provide a framework for course

development, and (3) indicators of constructivist principles transcend technology.
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CHAPTER 1

Introduction

During the past 5 to 7 years, there has been rapid and significant growth in
the number of Internet-based distance education courses offered by colleges and
universities. A recent survey by the U.S. Department of Education’s National
Center for Educational Statistics (NCES, 1999) found that from 1994-95 to 1997-
98 the number of distance education programs using a variety of technologies
increased by 72 percent. The survey also indicated that 58 percent of all distance
education courses provided by institutions of higher education in 1997-98 used
asynchronous Internet instruction as their primary mode of instructional delivery.
Furthermore, institutions that offered distance education courses in 1997-98 or
that planned to offer distance education in the three following years reported that
they intended to start using or increase the use of Internet-based technologies and
two-way interactive video more than any other type of technology. Clearly, these
surveys suggest that the growth of Internet-based courses will continue
aggressively for the next several years if not longer.

Three reasons have been proposed as catalysts for this rapid growth in
Internet-based courses including (Sherron and Boettcher, 1997):

1. The growth and convergence of telecommunications technologies and
computing technologies. As these two industries have grown and merged, new

hybrid technologies have been developed that extend the capability to
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communicate instantaneously with others from a distance without sacrificing
quality.

2. Changing student demographics due to Information Age workers’ need
to become life-long learners. Increasingly the students of the Information Age
comprise a set of diverse demographics. In addition to traditional college and
university students who are primarily full-time learners aged 18 to 22 years, more
of today’s students are older, employed men and women who must stay current
with their fields or are preparing to enter new and emerging fields, but are
unwilling or unable to become full-time resident students.

3. The need to reduce the cost of education. As budgets for educational
institutions continue to be challenged to meet the changing needs of present and
future students, there is a need to reduce the cost of education. There is a
common belief that online course delivery can reduce the cost of teaching and
learning in higher education markets. However, Sherron and Boettcher (1997)
state that often the savings on brick and mortar building space and maintenance
are quickly offset by the upfront development and implementation costs of
Internet-based courses.

Literature indicates that the “race” for colleges and universities to produce
and deliver online courses and degrees is being sparked by competition from for-
profit organizations that have recently entered the education arena via the Internet,
challenging what has been the mostly exclusive domain of colleges and
universities for centuries (Bridwell, et. al., 1996). Many institutions of higher

education have and are reacting to this sense of economic pressure to not only
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seize market opportunities presented by delivering education over the Internet, but
also to thwart competition for “market share” by quickly developing and
delivering online courses.

Along with this rapid increase in the availability of Internet-based courses
come issues related to their educational quality. Some are concerned that
important quality assurance procedures are being bypassed (Phipps, Wellman, and
Merisotis, 1998). In fact, a recent survey involving 44 states, conducted by the
Institute for Higher Education Policy for the Council on Higher Education
Accreditation (1999) involving 44 states, investigating state policies regarding
approval policies of distance education programs revealed that only 6 states had
separate policies for approving new degree programs offered through distance
education technology. In 23 of the responding states, institutions must go through
additional processes to offer an existing course or program at a distance. Yet in
15 states, no state policies existed at all for approval of distance education
programs.

Others see this rapid growth in Internet-based courses as a way to step up
the pace of reform in all of education (including both traditional and distance
delivery) to better meet the needs of the students of the new millennium
(Ehrmann, 1997). Education reform initiatives of the past two decades called,
mostly unsuccessfully, for an alternative to the traditional teacher-centered model
of education that emphasized rote learning and memorization. Many believe that
the popular alternative educational paradigm, referred to as “constructivism”, is

aimed at better meeting the needs of today’s and tomorrow’s learners (Riel and
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Harasim 1994, Carr, et. al., 1998). Supporters of constructivist reform are calling
for schools to teach students to “construct” their own knowledge by learning how
to access information, recognize and solve problems, comprehend new
phenomena, set learning goals, and regulate their own learning (Jonassen, Peck,
and Wilson, 1999). Some education scho.lars believe that the use of learning
technology is the essential missing ingredient for turning the education reform
rhetoric of the past two decades into a reality (Wise, 1997; Rakes, et. al., 1999).
In many ways, constructivist learning theory is suitable for Internet-based courses.
Students need to be self-directed and active participants in learning, which are
important tenets of constructivism. Unlike many face-to-face lecture-dominated
classes, instruction in an online environment is not delivered to students. Students
must actively seek out and study the instructional content. Additionally, the
delivery medium (the Internet) can provide instructors and students learning
materials and experiences that are multi-dimensional, complex, and rich with
information and media.

To date, however, there has been little conclusive research published on
the effectiveness of Internet-based courses (Phipps and Merisotis, 1999) or on the
validation of quality indicators of Internet-based courses (Phipps and Merisotis,
2000), specifically as the indicators relate to applying constructivist principles to
course development. So, while Internet-based and other distance education
courses are increasing in their availability and popularity to the students of the

new millennium, there is little to no conclusive evidence or assurance of their

10
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quality or effectiveness in better preparing these students for the challenges of the

millennium ahead.

Statement of the Purpose

The purpose of this study was to assist educators and educational
institutions in providing greater assurance of quality in Internet-based courses by
identifying indicators that reflect the application of the principles of constructivist
learning theory to the development of Internet-based courses. If it can be assumed
that online learning is amenable to constructivist learning principles and such
courses can be markedly improved by adherence to this construct, then defining

related indicators is important.

Statement of the Problem

The intention of this study was to establish indicators of constructivist
principles applied to the development of Internet-based courses as identified by
nationally recognized experts in instructional technology and constructivist

learning theory.

Definition of Terms

For the purpose of better understanding this research, the following terms
have been clarified.
Asynchronous Internet-based courses: Courses that use the Internet in a time-
independent manner as their primary means of instructional

delivery to off-campus students.

11
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Authentic learning opportunities: Learning tasks that are real-world in nature or
simulated in some case-based environment that provides
meaning and context for the learner.

Collaborative learning: Learners learning with and from each other, sharing ideas,
and shaping beliefs.

Constructivism: A teaching/learning paradigm based on the belief that
knowledge is constructed by the learner, and not instructed
by the teacher.

Cooperative learning: A form of collaborative learning where learners work
together toward a common goal, project, or assignment.

Course development: The teaching and learning elements, approaches, and
methods used to design and deliver a course.

Critical thinking skills: These cognitive skills typically refer to the three higher
levels of learning in Bloom’s (1956) Taxonomy of
Learning Objectives (analysis, synthesis, and evaluation),
which is a widely known and accepted classification
framework among the academic community for learning
objectives consisting of six levels of learning—three lower
levels and three higher levels.

Ill-structured learning problems: Learning tasks that are real-world in nature and
do not have one correct answer. These may have multiple

correct ansSwers or no correct answer.

12
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Indicators: Observable and measurable elements, methods, and
procedures.

Instructional technology: Refers to designing a learning environment that
combines educational theory and technology of all forms
resulting in an enhanced learning experience.

Learning technology: Tools, mostly electronic in nature, which support, enable,
and/or extend student learning.

Objectivism: A teaching/learning paradigm based on the belief that
knowledge is present outside of the learner and must be
transferred to the learner by the knowledgeable teacher.

Also, Instructionism.

Assumptions

In this research, the following was assumed:

Based on a review of current literature (Becker and Riel, 2000, Carr, et.al.,
1998, Jonassen, Peck, and Wilson, 1999, Jones, 1996, Rakes, et.al., 1999, Ravitz,
Becker, and Wong, 2000, Wise, 1997), the inclusion of constructivist learning
principles in Internet-based courses adds to course quality, in general.

Nationally recognized experts in instructional technology and
constructivism will have the knowledge and professional experience to accurately
identify observable and measurable elements, methods, and procedures in
Internet-based course development whose presence or absence indicates the

application of constructivist principles.

13
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Limitations

This study was limited by the following parameter:

The validity of the indicators of constructivist principles applied to
Internet-based courses will be established by nationally recognized experts from
the United States in instructional technology and constructivist learning principles
and methods. By limiting the experts to only U.S. citizens, the researcher hopes to
avoid any possible cultural differences in the interpretation of applied

constructivist principles.

Delimitations
This study was delimited to the following parameter:
Only indicators that relate to constructivist principles applied to Internet-

based course development will be identified.

14
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CHAPTER 2

Literature Review

The institution of education has been slow to respond to the fact that the
American society is transitioning out of the Industrial Age and into the
Information Age. This slow response to change is characterized by the continued
use of a no longer justifiable agrarian calendar, curricula comprised of separate
subjects presented in an unrelated, non-real world fashion, and an emphasis on
lower level rote learning and memorization. Today’s Information Age learners

and their expectations about learning are changing drastically and rapidly.

Changing Skill Set Needs

The dawning of the Information Age in the mid-1970s marked by the
development of the first personal computer, brought about a gradual and then later
profound upsurge of highly technical jobs. This increase in “high tech” jobs
coincided with increasingly frequent replacement of factory and other low-skilled
positions by new technology. Those concerned with and responsible for the
education of young people began to realize that a 19™ and 20" century factory-
style approach to education is, in many ways, inadequate or inappropriate for
preparing the citizen and worker of the 21% century. Although the 3 R’s (reading,
writing, and arithmetic) are still recognized as very important skills, the Secretary
of Labor’s Commission on Achieving Necessary Skills (Whetzel, 1992) rated

“knowing how to learn” as one of the most important thinking skills (see Table 1

15
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for other important basic skills needed for today’s workplace). The report also
listed workplace competencies based on both the identified essential academic
skill and behavioral or personal characteristics (see Table 2 for a list of essential
competencies for today’s workers). Today’s learners and tomorrow’s workers
and citizens need to know how to add to their own knowledge and skill-base in
meaningful ways so that they can continue to learn, adapt, and integrate new

knowledge, skills, and competencies throughout their lifetimes.

Table 1

Basic Skills Needed for Today’s Workplace

Basic Skills Thinking Skills Personal Qualities
1. Reading 1. Knowing how to learn 1. Responsibility
2. Writing 2. Reasoning 2. Self-esteem
3. Arithmetic 3. Decision-making 3. Sociability
4. Speaking 4. Creative thinking 4. Self-management
5. Listening 5. Problem solving 5. Integrity

6. Conceptualizing 6. Honesty

From Whetzel, D. (1992). The Secretary of Labor’s Commission on Achieving Necessary Skills.
http://www.ed.gov/databases/ERIC_Digests/ed339749.html, page 1.

Table 2

Essential Workplace Competencies

Categories Specific examples
Resources Identifying, organizing, planning, allocating time,
allocating money, allocating materials and workers.

Interpersonal skills ~ Negotiating, exercising leadership, working with diversity,
teaching new skills to others, serving clients and customers,
participating as a team member.

16
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Information skills Using computers to process information, using computers
to acquire information, using computers to evaluate
information, using computers to interpret and organize
information, using computers to maintain information,
using computers to communicate information.

Systems skills Understanding systems, monitoring system performance,
correcting system performance, improving systems,
designing systems.

Technology utiliza-  Selecting technology, applying technology, main-
tion skills taining technology, and troubleshooting technology.

From: Whetzel, D. (1992). The Secretary of Labor’s Commission on Achieving Necessary Skills.
http://www.ed.gov/databases/ERIC_Digests/ed339749.html, page 1.

Education scholars Jonassen, Peck, and Wilson (1999) have said this about
the role of schools in our society:

While schools play a variety of important social, custodial, and

organizational roles in communities, we assume that their primary

obligation should be to help students to learn how to recognize and solve
problems, comprehend new phenomena, construct mental models of those
phenomena, and, given a new situation, set goals and regulate their own

learning (learn how to learn). (p. 7)

The general perception among education scholars is that the 19 century
factory-style education system emphasizing rote learning and memorization has
not and cannot deliver on these obligations (Airasian and Walsh, 1997).

Educational paradigms most commonly used in the past and present are
simply no longer meeting today’s learners’ needs. As a result, education is slowly
shifting from the traditional teacher-centered approach where the teacher

transmits knowledge to students as if they were empty vessels needing to be

17
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filled, to a more learner-centered approach where the teacher coaches or facilitates
the student’s construction of his or her own knowledge. As learners’ needs
change, educators must be flexible, capable, and willing to assume these different
roles, including that of facilitator and collaborator (Bridwell, et. al., 1996).
Educators must recognize that learners learn from each other and not only from
the teacher and, in fact, need to learn how to learn collaboratively if they are to be

successful in today’s world.

Education Reform Through Constructivism

For centuries teachers have been trained to transmit their content
knowledge and expertise to their students in a didactic and often de-
contextualized manner. The role of teacher has traditionally been the authority
figure that instructs or presents knowledge to the student. This transmitted
knowledge reflects what the teacher knows and is based on the teacher’s own
experiences, education, textbooks, and other resources she or he has studied
(Jonassen, Peck, and Wilson, 1999). Learners are considered to be mostly passive,
retaining information primarily to pass a test for a grade, and are infrequently
required to apply the information in meaningful, real-life situations. This
approach to teaching and learning does not promote experiential learning and can

inhibit meaningful understanding (Caine and Caine, 1991).

18
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Constructivism

Constructivism offers an alternative learning paradigm to more traditional
approaches. Cognitive science research and the education reform literature of the
late 20th century about how learners learn strongly support it (Rose and Nicholl,
1997). Constructivism represents a definitive move away from a traditional
behaviorist orientation to learning, which stresses observable changes in
performance through a teacher-initiated stimulus-response approach.
Alternatively, a cognitive/constructivist approach focuses on how the brain
functions during learning (Rakes, et. al., 1999). Constructivists essentially believe
that knowledge is constructed by the learner, not instructed by the teacher. They
hold that teaching is not a process of transmitting knowledge from instructor to
learner, but, rather, a process of helping learners to construct or create their own
meaning by providing the learner with authentic learning experiences and guiding
them through the meaning-making process. Learning theory has been said to be
experiencing a revolution, and cognitive orientations such as constructivism,
collaboration, cooperative learning, and feminist pedagogy, are being identified
by many as meeting the needs of today’s and tomorrow’s learners (Riel and
Harasim 1994, Carr, et. al., 1998).

Primary characteristics of constructivist learning, as described by
Jonassen, Peck, and Wilson in their book Learning with Technology (1999), are as

follows:

19
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1. Learning is active. It requires learners to integrate new information and
experiences with their existing knowledge bases and mental models to create their
own knowledge, as opposed to passively receiving knowledge from the teacher.

2. Multiple perspectives are valued and necessary. In constructivism,
learners are asked to develop their own views or knowledge in a particular
domain. That view will likely be formed after examining perspectives presented
by the teacher, other experts, and peers. In order to synthesize a personal
viewpoint, a learner must consider multiple perspectives.

3. Learning is collaborative and cooperative as opposed to competitive.
Constructivist learning is both collaborative and cooperative. Collaborative
learning involves learners learning with and from each other, sharing ideas, and
shaping beliefs. Cooperative learning involves collaborative learning toward a
common end of making meaning together. This is contrasted with traditional
approaches where learners independently compete with one another for grades or
class standings given by the teacher.

4. Control and responsibility for learning in the hands of the learner. This
represents a fundamental shift in classroom power dynamics from the teacher to
the learner. The learner, who is active and collaborative, is likely to be more
responsible for his or her learning than one who sits passively while the teacher
lectures. In constructivism, the teacher adjusts her or his role from that of
instructor to that of learning guide, facilitator, and coach.

5. Learning is authentic and real-world based. Knowledge that is taken

out of context during instruction is not authentic and may not be meaningful to

20
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learners. In traditional approaches, instruction is often simplified and consists of
well-formed problems with definitive “right” answers. When learning is
connected to real-world experiences, including complex and often ill-structured
problems to solve, as constructivists suggest, learners can more easily re-apply
what they have learned to new real-world situations.

Indicators of constructivist-compatible teaching practices. When

characteristics of constructivism manifest themselves in the classroom, they can
be observed as specific student behaviors and teaching practices. Ravitz, Becker,
and Wong (2000) in their national survey funded by the National Science
Foundation entitled “Constructivist-Compatible Beliefs and Practices Among
U.S. Teachers,” state that a teacher creates a constructivist learning environment

when students are expected to:

1. identify their own issues and problems to be solved rather than having

questions defined for them,

2. decide how to explore an issue or solve a problem rather than having

these procedures defined by the teacher,

3. reflect further and make sense of what they have experienced, and

4. interact with peers by presenting their solutions, describing how

solutions were reached, and receiving feedback.

Further, Ravitz, Becker, and Wong (2000) state that indicators of
constructivist-compatible instructional practices can be grouped in the following

categories:

21
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1. Project-based learning. Particularly projects that involve tasks that

require the learner’s development of an understanding of important content.

2. Group work. Where students are interdependent on other students to

accomplish a learning goal and discuss the work together.

3. Problem-solving. Tasks that require higher order thinking skills and

may, in fact, be defined by the students.

4. Reflective thought. These activities include things like writing a

reasoned argument to a given problem situation, self-monitoring of progress, and

considering multiple valid perspectives.

More recent research completed by Becker and Riel (2000) suggests other,
although related, sub-components of constructivist-compatible pedagogy. They
include (1) an emphasis on cognitively challenging tasks as opposed to routine
low-level exercises with examples such as reflective writing activities, teacher
questions calling for deep thinking, problem-solving tasks, and organization of
classroom time to promote meaning-making among students, and (2) an emphasis
on active engagement in learning versus a more limited and passive role for
students. Becker and Riel found that the "active learning" dimension of

constructivist practice sub-divides into three empirically identifiable elements:

1. the use of student projects;

2. small group work; and

3. an infrequent use of direct instruction activities.

22
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The two approaches to categorizing constructivist-compatible pedagogies
cited above are in general agreement with each other and with other research in
the literature review related to constructivism teaching and learning (Jonassen,

Peck, and Wilson, 1999; Rakes, et. al., 1999; Wise, 1997).

Constructivism: Support for Development of Basic Skills and Competencies of

the New Millennium

Education reform through constructivism supports the development of
basic skills and competencies as identified by the SCANS report (Whetzel, 1992)
in three primary ways:

1. preparing learners to be lifelong learners,

2. preparing learners who are proficient communicators, and

3. preparing learners who have higher order critical thinking skills.

Preparing learners to be lifelong learners. Those who are successful in the

21% century workplace will be effective lifelong learners, able to learn quickly
and independently as new information and technology continue to develop
rapidly. A constructivist approach supports lifelong learning by focusing on the
learner actively learning, as opposed to passively being instructed by the teacher.
Learning in a constructivist learning environment produces learners who are
responsible for their own learning and take control over its direction and pace,
setting their own personal and professional goals along the way. This is essential

in a world where information is said to be doubling every two years (Scheidlinger,
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1999) and technologies are evolving faster than they can be effectively
implemented.

Preparing learners who are proficient communicators. In our country’s
increasingly racially, ethnically, and economically diverse communities, which in
some cases through technology have expanded into global communities, multiple
and complex perspectives are the norm. It is critical that tomorrow’s learners and
workforce collaborate with others to seek, integrate, and negotiate multiple
perspectives when making decisions or solving problems. As stated earlier,
constructivism supports the valuing and sharing of multiple perspectives.
Constructivists believe that meaning is constructed by the learner out of new
information when it is combined with the learner’s previous experiences and
perceptions, thus creating a perspective unique to the learner. Constructivists also
believe that just as the physical world is shared by all of us, so is some of the
meaning we make of it also shared (Jonassen, Peck, and Wilson, 1999).
Constructivism encourages the sharing of perspectives with others in what is
referred to as collaborative knowledge-building communities (Jonassen, Peck, and
Wilson, 1999). As learners talk, write, listen, and negotiate within these
communities, that discourse becomes yet another experience that impacts and
influences each participant’s understanding and meaning of knowledge. Since
collaboration is an inherently social activity, the foundation of successful
collaboration includes sound communication skills such as oral communication,

written communication, listening, negotiation, teamwork, and leadership.
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Preparing learners so that they possess higher order critical thinking skills.

Twenty-first century learners and workers must be able to think critically and
make meaning from rapidly expanding bodies of information and changing
technology. This means that they must be able to apply new knowledge to real-
world experience and critically evaluate, analyze and adapt as necessary. A
constructivist approach helps develop critical thinking skills, which are generally
agreed to include the evaluation of the worth, accuracy, or authenticity of various
propositions, leading to a supportable decision or direction of action (Jones,
1996). Constructivism is based on the premise that for learning to be meaningful,
it must be authentic and based on real-world scenarios that often include ill-
structured learning problems as opposed to well-formed problems with pre-
determined “correct” answers (Jonassen, Peck and Wilson, 1999). A
constructivist approach to education requires learners to go well beyond
memorizing and rote learning to higher order learning, such as comparison,
application, synthesis, analysis, and problem solving to make meaning out of new
information. For example, a constructivist approach to teaching students about the
American Civil War might include having learners compare the causes and
outcomes of the American Civil War with the causes of other countries’ civil wars
today, and then predict outcomes of those wars. To take this a step further, a
constructivist might ask learners to identify potential causes of future civil wars

and develop political strategies that might prevent them.
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Supporting Constructivist Principles with Technology

Although at least two failed attempts to reform education this past century
have centered on constructivism, reform may fare better in terms of
implementation by combining it with current technology (Wise, 1997). There is
some evidence, in fact, that the availability and use of technology may actually
provide a tool that facilitates classroom teachers’ use of constructivist approaches
(Rakes, et. al., 1999). Rakes, et. al. (1999) reported that as the amount of
technology available, the use of technology, and the teachers’ and students’
technology skill levels increased, so did the use of constructivist practices in the
classroom. This apparent connection between technology and constructivism
further increases the importance of technology funding and training in schools.

Constructivists believe that technologies should not be used to replace the
teacher as provider of knowledge, but, rather, should be in partnership with the
learner and the teacher in the learning process. Some tenets of constructivism
regarding educational technologies are outlined by Jonassen, Peck, and Wilson
(1999) below:

1. Technology is more than hardware. Technology can be more broadly

defined to include designs, techniques, or methods that facilitate learning.
Constructivists argue that technologies are any methods, activities, or
environments that are active, constructive, intentional, authentic, and cooperative

in nature and foster meaningful learning.
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2. Technologies are not simply the conveyors of meaning. Technology

should not prescribe or control all of the learners’ actions. The constructivist
argues that learners must create their own meaning.

3. Technologies should function as intellectual tools that allow learners to

build more meaning and deeper understanding of their world. For example,

visualization or simulation software can be used by learners to represent and
simulate meaningful real-world problems and create a safe, controllable space for
solving those problems.

4. Technologies should work in partnership with the learner, performing

the part of the learning that it performs best. Computers are best at storing and

recalling information and should be used in this way. Rather than learners being
asked to memorize or “store” great amounts of information in their brains, they
should be encouraged to use computers for that purpose so that they can focus on
the part of learning that humans can best do, such as using the storage and
retrieval functions of the computer to analyze relationships, solve problems, and
create new perspectives.

Jonassen, Peck, and Wilson (1999) provide several ways that technology
complements and supports constructivism:

1. The Internet. Technology, such as computers linked to the Internet,
helps learners assume control over their learning—a fundamental tenet of
constructivism. The Internet provides students access to information that once
was only available to and controlled by the teacher. Through the use of the

Internet, for example, students can explore and find information to solve a
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problem, resolve an argument, or construct their own interpretation to a given
situation, often without leaving their home or classroom.

2. Networked learning communities. Technology in the form of
networked computers encourages a variety of different interactions among
students and between students and teachers. Participating in a group project as a
learning community where different participants are responsible for researching,
reporting, critically reviewing the product and comparing it against the group’s
common learning goals, requires higher order collaboration like discussing,
arguing, and group consensus building. Through networked learning
communities, this process is made not only possible, but also fast and efficient.

3. Web-page development, video production, & semantic networks.

Technology such as web page authoring software, video cameras, and semantic
networks provide students with an opportunity to demonstrate or construct their
understanding or make meaning of new knowledge. For example, after
researching and analyzing a particular topic, a student, instead of writing a paper,
might develop a web page linked to pertinent web sites that demonstrates his or
her knowledge and understanding. Video production can also be an excellent way
for students to demonstrate learning since developing video projects requires
students to research, organize, visualize, and interpret information in an active,
collaborative manner. Semantic networks, also called “mind maps”, are excellent
tools to help students make connections and determine relationships between
different items and information. A semantic network or mind map is a visual map

of concepts connected to each other via lines. These maps show the semantic
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structure among different concepts within a particular domain (Jonassen, Peck,
and Wilson, 1999). A mind map, therefore, provides an accurate representation of
the meaning the student has constructed out of the information.

4. Hypermedia. Hypermedia, which is the marriage of multimedia and
hypertext, is a presentation of ideas in text, video, and audio linked together in a
web-like manner allowing non-linear, complex connections to be made by the
learners. Research by Chuckran in 1992 as cited in Jonassen, Peck, and Wilson
(1999) has shown that the use of a webbed hypertext design with multiple nodes
to move between actually results in greater content acquisition than traditional
linear approach to learning. Learners can use designer-developed hypermedia
simulations or they can construct their own hypermedia simulations to solve
complex learning problems.

5. Database and spreadsheet software. Software such as databases and

spreadsheets, which have been mostly used as productivity software, can also
facilitate higher order learning in a constructivist fashion. Jonassen, Peck, and
Wilson (1999) refer to these computer applications as “mindtools” when they are
used to develop or facilitate critical thinking and higher-order learning. Learners
can use these applications to analyze phenomena and data, interpret and derive
understanding based on their personal knowledge and present their analyses and
findings to others. For example, a learner interested in identifying social and
economic indicators of progress in different countries could create a database
consisting of many fields of descriptive data such as population, gross national

product, average income, literacy rate, infant mortality, TVs per person, and so
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on. By using the database functions to sort and search these fields, the learner can
determine relationships between some of these indicators and begin predicting
which indicators might lead to others.

Although instructional technology and constructivism as a learning and
teaching paradigm existed for several decades, they evolved to a point where their
marriage is inevitable. In fact, a third attempt at education reform with
constructivism has a greater chance of succeeding due to this essential marriage

(Wise, 1997; Rakes, et. al., 1999).

Quality Indicators of Internet-Based Courses

Only recently has research become available that identifies benchmarks, or
institutional behaviors that contribute to ensuring overall quality in Internet-based
education (Phipps and Merisotis, 2000). Phipps and Merisotis divided the 24
benchmarks for success in Internet-based distance education courses into the
following seven general categories:

1. Institutional support benchmarks.

2. Course development benchmarks.

3. Teaching/learning benchmarks.

4. Course structure benchmarks.

5. Student support benchmarks.

6. Faculty support benchmarks.

7. Evaluation and assessment benchmarks.
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Of these 24 benchmarks, this author believes that only six benchmarks
from the teaching/learning category address the issue of applying constructivist
principles. They are as follows (Phipps and Merisotis, 2000):

Teaching/learning process benchmarks.

e Student interaction with faculty is facilitated through a variety of
ways.

Student interaction with other students is facilitated through a variety of

ways.

Each module/segment requires students to engage themselves in

analysis, synthesis, and evaluation as part of their course assignments.

Class voice-mail and/or e-mail systems are provided to encourage

students to work with each other and their instructor(s).

Courses are designed to require students to work in groups utilizing
problem-solving activities in order to develop topic understanding.
e Course materials promote collaboration among students. (pg. 11)
Although these benchmarks are helpful as general guidelines to instructors
and developers of Internet-based courses, they are insufficient support for those
who genuinely wish to transform the education process through the use of
constructivist principles and Internet-based technology. A need exists to identify
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