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Abstract This chapter introduces the concept of pedagogical ecology and its role
in shaping the design of digital learning environments with specific emphasis on
online and e-learning. The chapter analyzes the pedagogical ecology of learning
technologies starting with pre-internet technologies and advancing to Web 1.0, Web
2.0, and Web 3.0 technologies. This analysis is premised on the theory of affor-
dances and the non-neutrality of the learning space. The chapter presents a learning
design framework that can be used to reinvent online and e-learning programs in
higher education contexts locally and globally, by moving away from models that
ask learners to memorize information and take recall tests, to a model in which tech-
nology enables the design of learning experiences that feel relevant, meaningful, and
useful to learners. The Meaningful Online Learning Design (MOLD) framework
can serve as a starting point for educational reform in the Arab world by moving the
needle from “schooling to learning” in order to “serve the needs of pluralistic soci-
eties and foster the development of active, responsible citizens who are empowered
to deal with complexity and advance constructive change”.

Keywords e-Learning - Learning technologies + Learning design - Pedagogical
ecology - Higher education + Web 3.0

1 Introduction

The “media versus method” debate regarding the linkage between technology
(media) and instruction (method) has been going on for decades. It started in the
early 1980s when Richard Clark [1] stated that media “are mere vehicles that deliver
instruction but do not influence student achievement any more than the truck that
delivers our groceries causes changes in nutrition”. In other words, Clark was arguing
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that there are no learning benefits to the use of technology in instruction. Clark’s
statement triggered an uproar in the “educational technology” (EdTech) academic
community with Robert Kozma taking the lead on addressing Clark’s viewpoint.
Kozma suggested reframing the question from “does technology (media) influence
learning” to “will technology influence learning” given the lack of research evidence
to make a judgment as to whether technology influences learning, and the premise
that educational technology is not a natural science; rather, it is a design science;
hence, new research paradigms are needed to examine the relationship between
technology, learning, and instruction [2]. Kozma went on to argue that learning is
not a static activity or the receptive response to instruction; rather, learning “is an
active, constructive, cognitive, and social process by which the learner strategically
manages available cognitive, physical, and social resources to create new knowledge
by interacting with information in the environment and integrating it with informa-
tion already stored in memory” [3]. Kozma and others [4-8] were essentially saying
there is a reciprocal interaction or interplay between the learner’s cognitive resources
and aspects of the external environment that include both technology and pedagogy
(instructional method).

Circling forward to the twenty-first century where many things have changed
in education since this debate started, particularly technological advances that can
be considered monumental with the explosion of social media and mobile devices
enabling anytime-anywhere learning, online learning, and e-learning, the “media
versus method” debate shifted to one that centers on erasing the technology—peda-
gogy dichotomy instead of determining which has more autonomy. For example,
Fawns [9] views the relationship between technology and pedagogy as the mutual
shaping of purpose, content, values, methods, and technology (see Fig. 1).

Fawns advocates an entangled pedagogy approach in which agency is negotiated
between the elements of a learning environment to include teachers, technology,
students, infrastructure, policy, outcomes, etc. Fawns suggests that we no longer
think about the relationship between technology and pedagogy in terms of whether
technology is the driver of educational activity (technological determinism) or peda-
gogy is the driver of educational activity (pedagogical determinism). Rather, Fawns
suggests we transcend this technology—pedagogy dichotomy and perceive the rela-
tionship between technology and pedagogy as a complex entanglement of factors
iteratively and mutually shaping each other in the learning space.

Dabbagh and Castaneda [10] also advocate that we perceive the relationship
between technology and pedagogy or technology and learning through the lens of
what some scholars call sociomaterial entanglement, i.e., the intersection of the tech-
nical (material) and the social (human) through thought and action, also known as
multiagent socio-technical systems [11-13]. This suggests that humans and things
are “ontologically inseparable from the start” and are observable through the intra-
action and the relationships with the other elements of the learning environment. In
other words, the components or elements of the learning environment, which include
the instructor and the learner, mutually condition and transform each other while they
interact, continuously shaping the learning process. Tietjen et al. also advocate for a
sociomaterial approach when analyzing learning environments [ 14] and argue that a
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Fig. 1 Technology—pedagogy dichotomy

sociomaterial perspective resists viewing things (physical or material) and humans
as separate or dichotomous entities. Instead, they advocate perceiving all elements
in a learning environment, whether human or material, as equivalent or symmetrical
in terms of their ability to exert force on one another. For example, technology is
conceptualized as capable of shaping human activity in the same way that a human
can direct or shape the use of technology. Thus, in sociomateriality, agency is not
positioned as a human characteristic above the material; instead, both the human and
the material elements have agency in relation to the other; they are enmeshed and
entangled.

2 Pedagogical Ecology

The roots of sociomaterial entanglement or entangled pedagogy can be traced to
the construct of pedagogical ecology. Pedagogical ecology emphasizes the non-
neutrality of the learning space and consideration of the expectations and interaction
potentials that each learning medium or resource brings forth to the teaching and
learning process [15, 16]. Supporters of this view argue that each medium has a unique
set of characteristics and that understanding the ways in which teachers and students
use the capabilities of the medium is essential to understanding the influence of the
medium on learning and on building media theory [3, 17]. Frielick suggests that the
learning setting, whether the classroom, the lecture hall, the e-learning environment,
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the department, or even the institution itself, can be viewed as an ecosystem that
transforms, influences, and shapes the quality of learning outcomes.

Pedagogical ecology has challenged traditional teaching practices, faculty and
student roles, institutional roles, and academic infrastructures, prompting a reconcep-
tualization of distance learning and a rethinking of the broader practice of education
and training. The concept of pedagogical ecology is grounded in Gibson’s theory of
affordances, which is an ecological approach to psychology that emphasizes percep-
tion and action rather than memory and retrieval. Gibson proposed that objects,
materials, and artifacts (e.g., technologies) have certain affordances (possibilities for
action) that lead organisms (e.g., people) to act based on their perceptions of these
affordances [18]. In other words, action and perception are linked through the affor-
dances present in each situation and the abilities or capabilities of an agent to act
upon these affordances.

Affordances and abilities are relative to each other: a situation can afford an activity for an
agent who has appropriate abilities, and an agent can have an ability for an activity in a
situation that has appropriate affordances [19].

Affordances provide strong clues to the operation of things. For example, chairs
“afford” sitting, glass “affords” seeing through or breaking, knobs “afford” turning,
balls “afford” throwing or bouncing, etc. [20, 21]. The theory of affordances has direct
implications on how we may understand the evolution or ecology of online learning
and the technology-based design of learning activities and interactions [15, 22]. As
we trace the affordances of learning technologies (a) from pencils and paper pads
where writing was the primary functional affordance, to surface tablets and smart
phones where touch typing and gesture-based computing is the primary affordance;
(b) from correspondence courses where individual learning triumphed, to broadcast
technologies such as film, slides, radio, and educational television where audiovisual
learning became the primary affordance; (c) from pre-internet technologies to Web
1.0 technologies that paved the way to asynchronous and synchronous forms of
online education in the late 1990s and early 2000s; to Web 2.0 technologies of the
twenty-first century where 73% of students in the United States claimed they would
not be able to study without digital devices such as laptops, smartphones, tablets, and
e-readers [23]; to Web 3.0 technologies that are permeating the learning space with
artificial intelligence (AI) and machine learning (ML) interventions (e.g., chatbots);
and immersive learning technologies that are providing semantic, spatial, and 3D
instruction using augmented reality, virtual reality, and mixed reality (AR/VR/MR)
interventions; one thing remains consistent across this evolutionary path:

As technology evolves our pedagogical practices also evolve.

To illustrate the role of technology affordances in shaping the pedagogical ecology
of online learning and e-learning, we trace the pedagogical ecology of pre-internet
technologies, Web 1.0 technologies, Web 2.0 technologies, and Web 3.0 technologies
in the next sections. See Fig. 2.
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2.1 The Pedagogical Ecology of Pre-Internet Technologies

Pre-internet technologies can be characterized as print media or broadcast tech-
nologies such as film, educational television, video (compressed video) lectures, and
PowerPoint (PPT) presentations. Broadcast technologies are effective in transmitting
information (i.e., one-way provision of content) addressing assimilation rather than
construction of knowledge and are largely utilized by the instructor, teacher, expert,
or are system driven. In terms of pedagogical affordances, broadcast technologies
characteristically enable teacher-centered instruction such as direct instruction, self-
contained curricular units, and drill and practice activities resulting in predetermined
technology-based adaptive systems such as programmed instruction (PI), stimulus
response reinforcement (SRR), computer-assisted instruction (CAI), enabling cogni-
tive information processing (CIP). These instructional practices are grounded largely
in behaviorist and cognitivist learning theories and principles. The learning setting
is usually that of an authoritative and knowledgeable figure who has been entrusted
with the task of imparting reliable knowledge to the student and assessing student
mastery of knowledge through tests and other observable and measurable behaviors.
Learning interactions designed with pre-internet technologies were largely confined
to learner-instructor and learner-content interactions. Distance learning was limited
to correspondence courses, individual learning, and self-contained isolated curricular
units, and learning was bound by time, space, and media constraints. Figure 3 illus-
trates the pedagogical ecology of pre-internet technologies showing the interactions
among three components: technology type (top vertex), teaching and learning activ-
ities or learning interactions (right vertex), and pedagogical or instructional models
and theories (left vertex).
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Fig. 3 Pedagogical ecology of pre-internet technologies

2.2 The Pedagogical Ecology of Web 1.0 Technologies

With the onset of information and communication technologies (ICT), the internet,
and the World Wide Web (WWW), technology evolved from static and unidirectional
to dynamic, networked, communicative, and collaborative. This class of technologies
has come to be known as Web 1.0 technologies. Web 1.0 technologies characterized
the first stage of the WWW, which consisted of an information portal made up of web
pages connected through hyperlinks that users can access without being given the
opportunity to post reviews, comments, or contribute content. The internet and the
WWW prompted learning interactions and pedagogical models to evolve, enabling
more open and flexible learning spaces and affording multiple forms of interaction.

For example, learning spaces and interactions became unbounded and distributed
so that learning could happen anytime, anywhere synchronously or asynchronously
using a variety of media; the “physical” distance between the learner and the instructor
or the learner and other learners became blurred or relatively unimportant; learning
resources proliferated prompting a reconsideration of what is an acceptable academic
source; and the concept of learning in groups or collaborative learning flourished.

As shown in Fig. 4, the pedagogical ecology of Web 1.0 technologies resulted in
teaching and learning activities that are more constructivist in nature, such as collabo-
ration, articulation, social negotiation, exploration, and reflection. Web 1.0 technolo-
gies also supported pedagogical models that are grounded in theories of construc-
tivism and situated cognition such as communities of practice (COP), knowledge
networks, and distributed learning [24].
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2.3 The Pedagogical Ecology of Web 2.0 Technologies

Technology evolved again in the twenty-first century leading to a new wave of ICT
known as Web 2.0 technology. Web 2.0 technology possessed many of the inherent
technological and pedagogical affordances of older computer-mediated communica-
tion tools but also represented a qualitative shift in how information is created, deliv-
ered, and accessed on the web [15]. Web 2.0 became a concept that embodied themes
such as openness, personalization, customization, participation, social networking,
social presence, user-generated content, the people’s web, read/write web, and collec-
tive wisdom leading to its characterization as the “social web” [25-28]. In 2008, Mills
Davis characterized Web 2.0 as the “The Social Web” and described it as the second
stage of internet growth that is all about “connecting people” and “putting the “I”” in
user interface, and the “We” into Webs of social participation” [26]. The 2014 New
Media Consortium (NMC) Horizon Report also emphasized the social side of Web
2.0, particularly as this relates to the ubiquitous use of social media technologies in
the education sector and the way this use is changing how students and educators
interact, present information, and judge the quality of content and contributions [29].

For example, blogging, microblogging (tweeting), podcasting, social book-
marking, social tagging, and social networking became the new affordances of Web
2.0 technologies, and as a result, new teaching approaches, theories, and constructs
evolved such as connectivism [30], networked learning, MOOCsSs, mobile learning,
and personal learning environments (PLEs). Figure 5 illustrates the pedagogical
ecology of Web 2.0 or social media technologies, showing the relationship between
the technology affordances of Web 2.0, the pedagogical practices (learning activi-
ties) (bottom right vertex), and the pedagogical models and constructs (bottom left
vertex).

Unlike Web 1.0 technology where use was limited to only 14% of the adult popu-
lation, most of which were programmers and tech-savvy individuals [31], Web 2.0
technology use grew to 90% of the US population and 65% worldwide because of its
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read/write affordances (the ability for users to create and post content) [32]. The new
activities that grew out of Web 2.0 technologies (e.g., blogging, wikis, creating and
posting videos) moved web-based learning activities away from having to be teacher
centered to the possibility of being more learner centered. First, Web 2.0 technolo-
gies made it possible for learners to engage in high levels of dialogue, interaction,
collaboration, and social negotiation through social networks and provided learners
with the ability to generate and share knowledge across learning networks. Second,
Web 2.0 technologies deflected control of learning away from a single instructor or
expert by distributing learning among all participants in the learning community,
promoting agency in the learning process and an appreciation of diversity, multiple
perspectives, and epistemic issues. And third, Web 2.0 technologies enabled learners
to personalize their learning environment by selecting the technologies they wish to
use (e.g., apps on mobile devices), accessing and organizing information sources,
customizing the user interface of a technology, and building personalized learning
and professional networks [24].

2.4 The Pedagogical Ecology of Web 3.0 Technologies

Web 3.0 technology is the next iteration of the WWW and is sometimes referred to
as the “semantic”, “spatial”, or “3D web” [33, 34]. As Evans describes, rather than
seeking information by keyword, activities, or interests, users will be able to define
their preferred means of information seeking. Enabled by blockchain technologies,
the Web 3.0 movement has been characterized by embracing the principles of “open,
decentralized, censorship-resistant, immutable, trustless, and permissionless” inter-
actions [35]. These platforms cut out the middleman of the larger corporations so that
the user can control their own data analytics, set their own rules, and obtain the full
monetary gain from their efforts online. For example, a user getting a cut of profits
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from their offerings in Medium.com may be able to leverage Web 3.0 technologies
to gain the full profit using blockchain technologies like Mirror.

Web 3.0 also promises interoperability so that end users do not need to create
multiple accounts for multiple services. Web 3.0 also promises users voting rights
that regulate the governance of overarching communities’ roles as opposed to relying
on the dictates of the bigger platforms like Twitter, Google, or Meta. Given the
promised interoperability, Web 3.0 may enable personalization across platforms,
yielding a cryptographically-backed digital identity to be represented across the web,
and resources that better connect to the end users based on their interests and powered
by machine learning [33]. These extended capabilities, however, are in their nascent
stages and beg questions about privacy, security, bias, and censorship.

Immersive learning technologies such as AR, VR, and MR are also examples of
Web 3.0 technologies that allow participants to be totally “immersed” in the context
that the environment represents. They create virtual experiences that strive to look and
feel like real settings. Immersive environments can be created as a “classic” immer-
sive reality where the participant may wear goggles and interact via a headset and a
joy-stick or other controller, and experience the environment through these devices.
Immersive technologies also allow the participant to create an avatar to represent
themselves. Simulations, educational games, and virtual reality environments are all
examples of immersive environments. The immersive environment would include a
three-dimensional (3D) visual experience, audio and potentially olfactory stimuli.
Advances in artificial intelligence (AI), computational design, machine learning,
and smart technologies like the Internet of Things (IoT) are automating the design of
human-centered environments and human—machine partnerships, whether in real or
virtual reality, transforming the future of work, entertainment, health care, education,
business, and everyday life.

Figure 6 demonstrates the pedagogical ecology of Web 3.0 technologies
suggesting that teaching and learning experiences are going to become more immer-
sive, personalized, and Al supported. You will also note that sociomaterial entangle-
ment theory (SET) will be a new pedagogical construct that aligns with the affor-
dances of Web 3.0 technologies. As an approach that enacts contemporary ideas about
how people learn, SET embodies the sociomaterial entanglement with which people
learn and the technosocial reality we live in. SET can be considered as an extension of
Gibson’s theory of affordances because it addresses the prevailing tendency to limit
conceptions of social interactions to between persons rather than between persons
and things [36]. Moreover, SET is not an explanatory theory, rather an approach or
framework with a broad spectrum of applications that are able to integrate some of
the most naturalistic ideas about how people learn in the digital environment, the
most relevant of which are: (a) learning anytime, anywhere, or what has come to be
known as ubiquitous learning [37]; (b) adult learning, specifically as this relates to
self-directed learning or what is known as heutagogy [38, 39]; (c) learning with others
as conceptualized by social constructivism [40, 41]; and (d) learning in connection
or connected learning as embraced by connectivism [30, 42] and networked learning
[43-45].
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Figures 3—6 demonstrate that the pedagogical ecology of learning technologies is
recursive and transformative in nature as a result of the reciprocal interplay between
the affordances of technology and pedagogy. Anderson and Dron describe this inter-
play as a dance where technology sets the beat and creates the music while pedagogy
defines the moves [46]. Anderson and Dron posit that pedagogical models “have
evolved in tandem with the technologies that enable them” [46]. The co-evolution
of technology and pedagogy suggests that technology can no longer be perceived as
a neutral tool that may or may not be used for teaching and learning. Rather, tech-
nology is an enabler of virtually every teaching model or strategy and an empow-
ering agent for its users. Patterns of technology use across the decades have shaped
our teaching and learning practices, and consequently, our learning theories and
pedagogical models. Henry Beston eloquently stated this when he said:

There exists a mutuality between our tools and our intentions—while our tools are the product
of our intentions, they also shape our intentions in turn [47].

More specifically, pedagogical ecology demonstrates that there is a recursive and
transformative interaction between three components of a learning environment that
work collectively to shape our learning spaces, perspectives, and interactions. These
components are: (1) learning technologies (the top vertex in Figs. 3—6), (2) instruc-
tional practices and activities (the bottom right vertex), and (3) learning theories and
pedagogical models or constructs (bottom left vertex). The arrows in Figs. 3—6 depict
a reciprocal, cyclical, and iterative relationship between these three components in
which patterns of technology use shape our instructional practices and learning inter-
actions, which in turn shape our learning theories and pedagogical models leading to
the emergence of new learning technologies with new pedagogical affordances. This
three-component model (explained in more detail later in this chapter) embodies the
non-neutrality of the learning space and emphasizes the pedagogical affordances of
learning technologies.
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Viljataga, Pata, and Tammets argue that Gibson’s theory of affordances has been
misconstrued in educational technology settings or interpreted to take into consid-
eration only the “objective properties of the tools or functionalities provided by the
developers of the tools” [48]. However, instructional designers and faculty need to
be aware of the concrete or intended affordances of these tools in order to harness
their pedagogical potential and design appropriate learning activities. So, the ques-
tion for teachers, faculty, and instructional designers becomes “What is it about this
technology that makes users [students] want to interact with it in this way?” and
“What perceiving abilities does it provide or enable?” and “How can we leverage or
harness this technology in educational contexts?”.

Technology and internet connectivity have disrupted industries and transformed
the lives of billions of people. Twenty-five years ago, less than 3% of the world’s
population had a mobile phone, and less than 1% had access to the internet. Today,
69% of the world’s population (over 4.9 billion people) have access to the internet
[49], and the United Nations International Telecommunication Union estimated that
around 73% of the world’s population over ten years of age own a cellphone [50].
Additionally, over 59.3% of the total global population (around 4.74 billion) use
social media on average 146 min per day [49, 51]. Among the popular social media
platforms, six platforms claim one billion or more monthly active users per month
and 17 platforms have at least 300 million active users as of October 2022 [51].
As a result of this increased access to networked devices and platforms, online
education, in its numerous pedagogical and delivery models, is becoming a major
phenomenon around the world and has had its own pedagogical ecology due to
advances in technology.

In the final sections of this chapter, we describe the pedagogical ecology of online
learning and present a framework that can serve as a starting point for educational
reform in the Arab world by moving the needle from “schooling to learning” in
order to “serve the needs of pluralistic societies and foster the development of
active, responsible citizens who are empowered to deal with complexity and advance
constructive change” [52]. As technologies evolve, we have more and more opportu-
nities to reimagine and reinvent e-learning and online education programs in higher
education contexts locally and globally, moving away from models that ask learners
to memorize information and take recall tests to an ecosystem in which technology
enables the design of learning experiences that are relevant, meaningful, and useful
to learners.

3 Online Learning Models and Frameworks

As discussed earlier in this chapter, distance education started with correspondence
courses back in the late 1800s where individual learning triumphed, and evolved
to audiovisual instruction using broadcast technologies in the early 1900s, then to
asynchronous and synchronous forms of online learning in the late 1990s and early
2000s with the onset of the internet (Web 1.0 technologies), and eventually to fully
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online and hybrid courses, MOOC:s, e-learning, microlearning, and other forms of
blended learning (e.g., hyflex learning, bichronous learning, mobile learning) and
immersive learning with the onset of Web 2.0 and Web 3.0 technologies.

In its simplest form, online learning might be described as any learning that
takes place using the internet as a delivery system [24]. However, terminologies
such as online learning, e-learning, blended learning, or hybrid learning are often
used interchangeably, and definitions of online learning continue to be debated and
reconstructed. Generally, it is safe to say that online learning can range from learning
environments where individuals work primarily independently, experiencing little or
no interaction with an instructor or other learners (e.g., e-learning), to instructional
interventions where students are highly engaged in interactions with the instructor
and peers (e.g., synchronous and asynchronous online courses).

In this chapter, online learning is defined from a pedagogical perspective as
follows:

An open and distributed learning environment that utilizes pedagogical tools enabled by
internet- and web-based technologies to facilitate learning and knowledge building through
meaningful action and interaction.

This definition emphasizes the link or interaction between perception and action
as it pertains to the affordances that learning technologies present in a learning situ-
ation and the abilities a learner has to harness these affordances and engage in mean-
ingful activity. To maximize the potential of this interaction when designing online
learning environments, a three-component model, based on the construct of pedagog-
ical ecology discussed earlier in this chapter, is presented (Fig. 7). The three compo-
nents of this model are: (1) learning technologies (top vertex), (2) learning activities or
interactions (bottom right vertex), and (3) pedagogical models or constructs (bottom
left vertex).

Learning Technologies

. . N \
Online Learning h.
/ N
/ \

4 Y
Pedagogical Models Learning Interactions
or Constructs A —», orActivities

N v

Fig. 7 Three-component model for online learning
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3.1 The Three-Component Model for Online Learning

The three-component model for online learning is different from other learning
design models in that it allows the instructional designer, developer, or online teacher/
instructor the flexibility to begin thinking about designing an online course or course
events with any of the three components of the model, and proceed clockwise or
anti-clockwise to integrate the other two components in the design process. The
decision regarding which component to start with is largely based on the instruc-
tional context and the expertise of the instructional designer, developer, or online
instructor. For example, if a learning technology such as LMS has already been
selected as a course delivery platform at an institution, the instructional designer or
course developer should start by exploring the features of the LMS to understand
its pedagogical potential in supporting online learning interactions and then proceed
to design learning activities that maximize the pedagogical affordances of the LMS
features to ensure overall instructional effectiveness and compatibility of the learning
design.

Alternatively, a college professor who may be more experienced in pedagogical
approaches can choose to begin with a familiar pedagogical model (e.g., experien-
tial learning, personalized learning, game-based learning) and proceed to explore
learning technologies and learning activities that support this pedagogical model to
create an integrated learning design. Another unique feature of the three-component
model is its emphasis on various media (learning technologies) as key components
in the overall design process. Rather than treating these media as delivery vehicles or
transmissive educational technologies, they are placed on an equal footing with the
other two components to ensure that the affordances they bring forth to a learning
situation are given appropriate consideration.

3.2 Meaningful Online Learning

The aforementioned definition of online learning also implies that learning should
be meaningful and that learners should engage in meaningful action and interaction.
Meaningful learning is grounded in a constructivist perspective, which grew in part
from the work of Dewey and Piaget, and can be described as learning that has value,
purpose, and significance. Constructivist learning theories posit that we (humans)
learn by acting upon our environment, observing the results of our actions, and
bringing our prior experience to the task at hand. Through reflection and retrospec-
tion, we either integrate what we have learned into our existing schema or we restruc-
ture our schema in order to reconcile the new knowledge with what we previously
believed to be true [24].

So why is meaningful learning important in the online environment? If we (faculty/
designers) make the mistake of thinking that an online course can be easily created by
uploading lecture notes, creating online tests, and including some PowerPoint files
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and web links, we will be deeply amiss in terms of our knowledge of designing
effective online learning environments. More importantly, we will be doing our
students an injustice. While online courses can easily be developed by uploading
recorded lectures, content materials, and resources online, this approach results in
passive learning where students are receiving information to remember and restate
without any real thinking, and where the instructor decides what is to be learned
and students have no incentive to engage deeply with the concepts. Students would
likely be disengaged from each other, forfeiting opportunities for learning with and
from one another. More specifically, this approach to online instruction would be
similar to the pedagogical ecology of broadcast technologies (pre-internet technolo-
gies) discussed earlier in this chapter and would not be taking advantage of the
