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Abstract

The purpose of this research isstglorehow to optimize the quality of
the design of a blended learning experience. This research started asiahcgval
of the effectiveness of the design of instructional hypermedia. However, a
preliminary review brought out the need to study the larger context of preservice
teachers” blended learning experiences. The theoretical framework of this research
exploredthe context, purpose and expected key characteristics of a blended
delivery experience based:oaducational and developmental psychology
educational technologynstructional designearning theorymedia ecologyand
selecteghilosophies of educatioDevelopinga desigrbased development
methodology this research articulates a heuristic statement of design principles to
examinethe development of a preservice teachers” learning experience and

evaluate the quality of such planned intervention.
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CHAPTER 1 ~ Introduction

215t Century Teachers

The 2% Century teacher should be a teacher with the knowledge, skills,
andattributesfor teaching with newer and emerging technologies; with
knowledge and understanding of the intersection and integration of content,
pedagogy, and technology in ways that affect student leaposigvely (Niess,

2008, p. 249)These digital age instructors are expected to design and produce
effective multimedia andyipermedia, to be medi@onpetent instructors (Fahy,
2008),to be instructional designers, facilitators of interaction, and subject matter

experts (Seok, 2008).

Mass Media

Through animatetkxt, images, and videos it is possible to convey
powerful messages: vast amount of information about human values, styles of
thinking, andbehavioumatterns is gained from the extensive modeling in the
symbolic environment of the mass media (Bandura, 2001). Because the symbolic
environment occupies a major partofpeagpd s everyday | ives,
construction of reality and shaping of public consciousness occurs through
electronic acculturation (2001). Traditional mass media conforms to the needs and
interests of privileged sectors by means of the five intergand symbiotic
filters of propaganda: profit oriented forces, advertising licenses, media survival
dependent on specific news soura@gicism from mass media powers and their
clients, and an ideological quest against an ideological enemy (H&man

Chomsky, 1990)In contrast with our direct lived experiences, the more we

mu c h



depend on the vicarious experiences of the media’s symbolic environment the
more our images of reality will depend upon it and the larger its social impact
(2001; BaltRokeach & Defeur, 1976). Distorted media versions of social reality
can foster shared misconceptions of people, places, and things (Hawkins &
Pingree, 1982); and more importantly, they can foster misconceptions of our
beliefs in our personal efficacy to control ourgmnal levels of functioning and

the events that affect our lives and our social capacity to work together to secure
what we cannot accomplish on our own, i.e. ours#itacy and social self

efficacy (Bandura, 2001).

The Internet has the ability to sugpand expand the various aspects of
social learning, because it blurs the line between producers and consumers of
mass media (Brown & Adler, 2008) and because the actions of others can serve as
social prompts for previously learnbdhaviourBandura, 186). Society in the
information age can be characterized as a netlasied social structure enabled
by light-speed operating information technologies (Castells, 1996); it is a global,
highly dynamic, open system, susceptible to innovating without thiagtegs
balance (p. 620). The network society represents a qualitative change in the
humanexperienceit is a cultural pattern of social interaction and organization in
which the flow of informatiorconstitutegshe basic thread of social structure (p.
624). However, information becomes disconnected from usefu(Restman,
1990 200gwhen it turns i (h9OWQpara 260vken idpes of chaos
not help us have a coherent conception of ourselves, our universe, and our relation

to one another anour world; instead it becomes a commodity that can be bpught



sold, used as a form of entertainment, or worn like a garment to enhance one’s

status

Digital Technology affords us to have relationships with (&sskle,
2011) t o be At et hseernetd, 6a ntdo naalrwkaeyds abbe el sewh e
not present; the experience of the concrete and the virtual simultaneously open up
the opportunity to have multiple lives, to cycle through identities composed in
compelling environments; we feel we can make ntione by multitasking,
consuming more information and communicating with speed, creating a new

notion of time, with more activities layered onto it but no time to think.

Media and Education

If this Technology has such a powerful inference on society, whyss
it for the purposes of Education? (Ticktd®,70. Educationas known in
Western civilizationis a consequence of the desire to become an expert or wise
person by mastering what there is to know, e.g. beliefs, attitudes, and skills
beyond spontanes transmission (Kinsley, 1967); it is the need of a special and
enduring effort (i.e. learning), and support (i.e. teaching) to encompass that
expertise or wisdom (1967). The purpose of this knowledge or wisdom is to

achieve a good living a¢udaimonigCarson, 2005a).

There is and has always been considerable difference of opinion of what
constitutes a good livingAfistotle & Rackham, 1934 For sophists like Socrates
or Plato, a good living entails a virtuous and just life by means of the discovery of

an objective universal trutiP{ato, EmlynJones, & Preddy2013 Plato, &



Shorey, 1935Plato, Fowler, Lamb, Bury, & Shorey, 191%or rhetoricians like
Gorgias or Protagoras, a good living entails the mastery of a way of doing things
or techné&for a pratical successful life with wealth and power (Pl&tdaamb,

1925). Aristotle proposed that both virtue and nanral goods such as wealth

and power contributed to or detracted a person godaimonigMenn, 2005). A
practical wise person should be ableise its subjective understanding to
deliberate well about what is contingently good and advantageohsrfor

himself as a means to an entire life of human flourishing (Carson, 2005b). While
objective understanding or propositional knowledge has thatgtef helping

us predict and control the world around us, subjective understanding or the
capacity for making sense of the world relative to our own experience is thought
to have more value because: a) it is impossible to understand without
understandig one understands, b) it offers a superior, deeper, more profound
understanding of the world, and c) because it is an intrinsically satisfying

achievement (Grimm, 2012).

Many important educational constta can be related to the notion of
subjective understanding. A deep philosophical reflection, which is beyond the
scope of this research, should help categorize these constructs according to the

types of understanding promoted (Kanuka & Smith, 2013; Grig@h2) please

see Figure 1 for a brief overview. _ _
Figure 1 ~Educational constructs & understanding

Baltes and Smith (2008)
described a complex dynamic

system of expert knowledge of




human nature and the life course, DeLeeuw and Mayer (2008) a germane deep
cognitive processing, Anderson and Krathwohl (P0® 21st Century higher order
thinking, Bateson (2000) an understanding of the cyclical relationships among the
self and the world, Boultehewis (1998) a critical thinking, Laurillar(l997)a
reflective learningMaturana and Varel@992)an enactive mking sense of our
bringing forth, Resnick1987)a higher order thinking, Biggs and Col{is982)an
in-depth processing, Vygotsk$966)higher mental functions, Bloom and

Krathwohl(1956)a higher order independent thinking.

The aspiration to achievehggher understanding is embedded at the core
of Education. For example, a goal of the U
the whole peopled, as said by Henry M. Tor
to inspire the human spirit in all of its @rse expressions and wherever it soars
(University of Alberta, 2013). Here, to be a professional educator is to continue to
guestion, to reflect, to seek knowledge (UofA, Faculty of Education, 2014), and
students are expected to develop critical skillslarmvledge (UofA, Department
of Educational Psychology, 2014). In Alberta, one of the goals of Education is to
enable students to think critically and creatively (Government of Alberta, 2013),
and it is thought that technology needs to be leveraged aarsteenhance

learner understanding (Alberta Advanced Education and Technology, 2007).

The medium or media, which are extensions of ourselves, shape and
control the scale and form of human association and action (McLL86&2,
1964); and constitute ant@tation of the environment to provide an affordance

(Gibson, 1979). As time has passed, new media, technology and innovations have



shown their capabilities and limitatiorBuck, 2009;Fahy, 2008). Technologies

have enabled synchronous and asynchronatardie education through

correspondence courses, educational radio, instructional television, computer

based learning, audio and video conferencing, and online learning (Anderson,

2008). In distance education, there is always the possibility of occatacadb-

face interactions but the learner is usually separate from the teacher most of the

study time and is highly dependent on prepared learning packages: learning

materials presented in various media formats such as hypermedia and multimedia
elearningpbj ect s that serve as the Aprofessoro
uses the Internet to access learning materials, interact with the content, instructor,

and other learners to acquire knowledge (Ally, 2008).

Blended Learning

The concept of blended leamg is not a recentnovation;19th Century
publications used it to denote the fusion of diverse sources of knowiedgé (e
Jur i di c a,l1838Yp.lX), fieldgsoftknowledge The Strayssi an Myt h
1845, p. 339), and belief systems (Shields, 18662} In the 20th Century, Bell
and Margolis (1978) wr oteeriantialleatningi Bl endi ng
Met hods; 06 Col eman and Gall agher (1995) pre
middle schools or cooperative learning with gifted education; Riebe6)199
proposed to guide the design of interactive multimedia learning environments
with the blending ofnicro worlds simulations, and games; and Ross (1998)
examined the process of blending business and academic goals and requirements

in a situatedearningsetting.



At the turn of the 21st Century, blended learning came to be known as the
integration of the instructded and dearning training paradigms (Zenger &
Uehlein, 2001)Myint and Lourdusamy (2003) attempted to deliver a module in a
teacher educatioprogram using a blended learning approach that combined face
to-face instruction, multimedia viewing and online discussion. Blended learning is
an instructional approach that aspires to make the best use of class time to support
teaching and learning (i Center for Teaching and Learning, 2014, April 4),
the thoughtful fusions of fae®-face and online learning experiences (Garrison &
Vaughan, 2008), the combination of the effectiveness and socialization
opportunities of the classroom with the technalally enhanced active learning
possibilities of the online environment (Dzuiban, Harman, & Moskal, 2004). The
SLOAN Consortium surveys have discretely categorized the traditionaldace
facevs.online distance education dichotomy accordintheamounbf course
content delivered onlindraditional (0%), web facilitated (1 to 29%), blended or
hybrid (30 to 79%), and online (80 to 100A)Jlen, Seaman, & Garret, 2007, p.
5). Blended learning has been enabled by an emphasis on stedésrted
pedagogythe widespread adoption of the Internet, the World Wide Web, and
personal computers, and learning theories such as social constructivism (Dzuiban,
Harman, & Moskal, 2004). The social construction of understanding is a
pedagogical approach that has to dthwliesigning evocative knowledge objects
and spaces that foster focused conversatio
to construct their own understanding of what the objects are about (Brown &

Adler, 2008).



UofA Blended Learning for Teacher Educain

At the University of Alberta preservice teachers.studenteachersn-
training (Tinker, 1942; Chatterton, 1941; Suhrie, 192f&t the opportunity to
examine the frameworks, trends, issues and futuristic scenarios on the role of
technology in eduation through the blended learning cougfaU 210
Introduction to Educational TechnologgDU 210 is an undergraduate course
that examines the frameworks, trends, issues and futuristic scenarios on the role of
technology in education (Welch & Fricker, Z)INovember). The course is
composed of two sections: through Flex Labs students explore and experience the
use of technologies for teaching and learning; and with Interactive Lectures
students are expected to learn to understand the role of digital leglesavithin
the teaching profession, articulate and select frameworks that guide their use of
technology in education, reflect on the conventions and responsibilities of digital
citizenship, and begin to develop a philosophy of teaching with technology
(2013). Students participate in a weekly fazdace lecture facilitated by the
instructors, can receive fate-face and online support and workshops from a
team of mentors ddigital Teaching, Assessment, and LearniBgg(TAL ) (a
support group organizeahd funded by thEacultyof Educatiorformerly known
as EdTech Servicgsand are expected to actively participate in their own learning
by interacting with the class content, resources, activities and assessments
delivered through eClass, UofA’s cenyaupported Learning Management
System (LMS) (UofA CTL, 2014, April 17). The researcher redesigned various

hypermedia presentations used in the course to include animations, interactive



cues and activitiegnd participated as a Teacher Assistant duilingf ¢he terms
included in the scope of this study. This work started as an evaluation of the
effectiveness of the design of instructional hypermedia content. However, an
initial review of the Literature revealed that the hypermedia content should not
only be analyzed for its properties, but as part of the larger context of the blended

learning experience.

The Learning Process

The blended learning experience, the interactions between students and
instructors, involve at least the following five generalgaesses: a) The previous
knowledge and motivations of the student or Active Learning 1, b) the
instructional design and production of the learning experience or Tedghsihg
the studentos interactions with théehe | earni
formative and summative assessment of the student’s interactions or Teaching 2,
and e) the student’s interaction with the assessment of its learning and presumably
the consolidation of its new set of knowledge and understanding or Active
Learning 3. Dung a course, this experience would be repeated recursively
accordancevith the outline. When the students start a new iteration (e.g. a new
module), they engage it with a renewed set of previous knowledge and
motivations, an Active Learning 1b, ¢, ekor example, EDU210 is organized
into twelve modules, i.e. twelve learning experience iterations with their own set
of Flex Lab activities and Interactive Lecture resources and activities. The
pedagogical and theoretical assumptions and the mediated natbe blended

learning environment establish a set of particular expectations and considerations
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for the teache@nd studentparticipation in the learning experience:

a) The Student ~ Active Learning, The psychological and soegultural
reality of the student provides a historical and complex set of personal resources
and motivations that afford and drive the student’s active involvement in the
course. Several constructs can help obseryv
resources: for example,din previous knowledge and expectations (Taylor &
Maor, 2000), perceived sedfificacy (Bandura, 1986), salégulation (Azevedo,
Moos, Johnson, & Chauncey, 2010), social capital (Bourdieu as cited in Swartz,
2007) and material resources (e.g. from basstenance to electronic devices).
The presence or absence of each and all of these may or may not facilitate the
student’s learning and understanding. The studpragispositions for learning,
their motivations for attending the course can be many (VWo2€03) and even
though extrinsic motivations can help modify a persehaviour it is most
desirable to foster the sekinforcing intrinsic desire to know and understand that
active and independent learners have (Seifert, 2004). A skilled teackeirtak
consideration all of these internal and external conditions and states of the learner

as the starting point of an effective instruction.

b) Instructional Design ~ Teaching lin the blended learning model
instructors are expected to be designemctif’e learning environments and more
facilitative in their teaching (Dzuiban, Harman, & Moskal, 2004), i.e. less
instructive (Papert, 1980)he blended learning environment should provide
opportunities tohave intrinsically rewarding experiences, maiagpe virtual or

real objects, learn by doing (Bers, Ponte, Juelich, Viera, & Schenker, 2002), to
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collaborate (Slavkin, 2004: Johnson & Johnson, 2009), observe others (Bandura
& Walters, 1963), and to create or express ideas for others (Papert, Ti880).
instructional team should attend to certain media principles when designing
asynchronous multimedia or hypermedia lectures in order to minimize the
possibility of cognitive load (Mayer, 2001). Because the VLE has a diminished
capacity to provide personaté@emotional information, the instructors should

also plan for opportunities to increase the immediacy and social presence of
everyone involved in the learning experience (Tanis, 2003; Rourke, Anderson,

Garrison, & Archer, 2001; Short, Williams, & ChristE976).

c¢) Studying outcomes ~ Active Learning &udents in blended learning
are expected to incur more responsibility for managing their learning (Dzuiban,
Harman, & Moskal, 2004, p.8) and to engage in collaborative learning (Slavkin,
2004; Johnson &ahnson, 2009) to be part of a community of inquiry (Rourke,
Anderson, Garrison, & Archer, 200Taylor, Maor, & Dougiamas, 2091n
blended learning studenentered learning takes the form ofpeeorded lectures
and lists of resources that the studsréxpected to review consciously and
critically, i.e. understand objectively and subjectively. $efjulation research
has shown that students with low sedgulation skills find it very hard to make
sense or learn actively on their own (Azevedo, Crgmiéinters, Moos, &
Greene, 2005), and that there is no best way to foster the development of such
skills than the timely assistance and guidance of a human mentor (Azevedo,
Cromley, Moos, Greene, & Winters, 2011). Students are expected to participate in

collaborative activities such as virtual discussion forums where they can express
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in writing the results of their understand

reflections (Jonassen & Rohtiturphy, 1999).

d) Scaffolding ~ Teaching 2as in any Edwtional activity one of the
most important functions of the instructors are expected to provide are formative
and summative assessment of the student’s knowledge construction process
(Active Learning 2), and status (Active Learning 1). Educators are hot on
expected to establish the rubrics for summative assessment (Dzuiban, Harman, &
Moskal, 2004, p. 7), but should engage in the formative assistance process which
educational theorists have described as the contingent control of learning or
scaffolding (Buner, 1986; Vygotsky, 1978), the social facilitation of individual
development\WWood, 1991 Rogoff, 1998). Instructors should be aware of the
immediacy afforded by their instructional design and the degree of salience of
their mediated social presence (i&ar2003; Rourke, Anderson, Garrison, &

Archer, 2001; Short, Williams, & Christie, 1976).

e) Understanding ~ Active Learning,3hrough this last process the active
learner is expected to interact, i.e. review and reflect on the formative and
summative agssment, maybe question and further research the topic with the
purpose of consolidating its new objective and subjective understanding. A recent
research of trends in studies of blended |
was the most popular reseatopic, mostly represented by studies of
performance and student satisfaction (Drysdale, Graham, Spring, & Halverson,
2013, p. 95). Performance studies wusually

summative assessments. On the most recent blended ¢eliteriature, the levels
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of student and faculty satisfaction are equivalent to the term assessment. The

construct of satisfaction is more administrative if not a pol#ca@nomic than
pedagogical, for exampl e, ipositives sai d that
climate by increasing demand and i mpacting
Dziuban, & Hartman, 2013), and because together with success and withdrawal it
proves to be Ainstrumental in making polic
However togeter with performance and satisfaction, blended learning courses

should also evaluate the phenomenon of col
understanding. In a blended learning classroom that serves hundreds of students

this evaluation will necesséyineed to be mediated by the machine, by the

computer.

Technology

More than half a century ago, in an article that inspired many of the
technological innovations that help bring forth the everyday world of today,
Vannevar Busl{1945) then Director of th&S Office of Scientific Research and
Development, advocated to redirect the purpose of science towards inventions that
could fiextend the pPwWeogive adesstolarel human mi nd
command over the powers of the mind. He envisioned the solwbald come
from allowing the human to concentrate on creative thought processes while
relegating repetitive thought processes, laborious detailed manipulation of data,
higher mathematics and other complex computations, to advanced arithmetical

logic maclnes, i.e. the computer (pp-3.

Technology nowadays affords massive collection of data and advanced
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computational analyses that can extend the powers of the teachers and students
minds. Because of the computer mediated nature of the LMS most of the
interactions between students, peers, instructors, and the content in the VLE can
be tracked, collected and analyzed. When the blended learning experience unfolds
for hundreds of studentsesedata become indispensable for the processes of
learning. In recenyears, the averagmrolmentof EDU210 has been close 360
students and through eClass it is possible to request opinions (e.g. satisfaction
surveys) and collect data related to the time (sglass schedule, other

students), place (e.g. in or odttbe University via IP address), content (e.g. text
numeric, semantic, and content analysis), and direction of every interaction (e.g.
between peers, instructors, and groups). The capabilities of wearable devices and
other types of technologies could atfahe collection of additional layers of
information such as bio data, e.g. heart rate, eye movement, oreiecirical

impulses which are already in use in the lab (e.g. Mayer & Moreno, 2003;
McCulloch & Pitts, 1990), but to collect and use this infation as part of the
learning process would necessarily require the solution of many ethiclagahd
issuesand the prevention of any potential physical, psychological, emotional, or

social risks or discomforthiat could disrupt instead of facilitatimegrning.

Effectiveness

All these computational affordances (Gibson, 19W8jat the
computational environment offers, provides or furnishes for the good or ill of the
person, i.e. the complementarity of the pesstite computer and the latest

advancesn Artificial Intelligence and the field of Educational Psychology should
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allow the creation of indicators for the measurement of the following key blended
learning constructs: &patisfaction i.e. perceptions or opinions (Owsiofork, &
Murtha, 2013); bperformance, i.e. summative assessment or grades (2013); c)
collaboration, e.g. collaboration indicedghng, 2013; & Nielsen, & Chan, 2010
group dysfunctionNadler & Ancona, 199 interactionsBurri, Naujard, &

Etter, 2009, social networksReffay& MartinezMonés 2013, opinion leaders

(Li & Du, 2011), group cohesivenesdacques, 2003; & Salmon, 2007

normative social influenceédéch, 1951, 1956, 19¢6or prasocial behaviours
(Gentileet al, 2009; and most importantly, d)nderstanding, e.g.protocols for

forum content analysidMarra, Moore, & Klimczak, 2004; Azevedo, Reategui, &
Behar, 201)) cognitive mapsKitchin, 1994, cognitive load Deleeuw, & Mayer,
2008;Sweller, 2@2), selfregulation Zimmerman 19862008; & Labuhn, 2012

or even stressKoolhaas, Bartolomucci, Buwalda, de Boer, Fligge, Korte, &
Fuchs, 2011Le Moal, 2007. Based on the data collectdae computation of

these constructs could be used to harness the learning experience of hundreds or
thousands of students. Througgta mining techniques and these constructs it
could be possible to creatab audiences.e. students with similar profiles or

needs for assistance, instructional adjustments, or contextualized communications
for an increased sense of social presendee\elegating this fundamental
teaching responsibility to the machine or to other humans, instructional designers

should keep in mind the purpose of facilitating deep understanding.
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Purpose of the Study

This work started as an evaluation of the effestass of the design of
instructional hypermedia content. The researcher redesigned various hypermedia
presentations of a blended delivery course to include animations, interactive cues
and activitiesand participated as a Teaching Assistant during alleferms
included in the studyA preliminary review of the literature brought out the need
to study the larger context of the blended learning experience sinces as it

argued, course design and pedagogy are more important than media.

The researcherlsng term interest is to realize how to obsethekey
learning construstof understandingnd collaboratiothrough the data collected
from the LMS in order to defineov important are each of the learning activities
for understanding and collaborati@nd to observe how do changes in the design
of instruction change the levels of understanding and collaboration.
Hypothetically it should then be possible tbserve the diverse patterns of
student’s online activity; compare such activity with the exgaepatterns, the
ideal learning paths; and evaluate the structure and contahtslefrning
activities, e.gthehypermedia instructional aideand their effectiveness in the

learning process in terms of collaboration and understanding.

It is then essdial to better understand what characteristics constitute an
optimized guided intervention, i.e. what is good teaching, and where, when, how,
for what purpose, and for whom can it be said ¢joaid teachindpappened in the
context of a blended learningghier education course. These guided interventions

involve a set of processes which start with a learner and a designed instruction,
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i.e. a planned intervention, followed by the performed acts of the teaching and
learning interactiongsiven this context ahthe resources available, the
researcher decided to initiate thosg-termeffort by studyingthe characteristics

of the learners and the design of instruction, and thus addressed the following:
Research Questions

1. How to optimizethequality ofthe desig of alearningexperience

1.1. Whatis the contextof the intended learningind whabught tobeits

purposé@
1.2. Which arethekey characteristicghe learning experienaaght tohave?

1.3. What ismeant bythe quality of adesigr?
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CHAPTER 2 ~ Theoretical Framewolk

The student

Psychology explains that we as human beings have the ability to perceive,
feel and think (Butle& McManus, 2000). We perceive our environments through
an active process that involves sensing, interpreting, and attending; our emotional
reactons and motivations influence how we perceive and think about our
environments; we learn and are fascinated with contingencies, discrepancies, and
transactions in our environments; we consciously and unconsciously think or
simplify and summarize these exigmces into abstractions, we reason about
these abstractions, and these experiences and their meanings stay with us; and we
act or communicate upon our environments based on our emotions and

cognitions.

A skilled teacher takes into consideration the maéand external
conditions and states of the learner as the starting point of an effective instruction
(Roehrig, Turner, Arrastia, Christensen, McElhaney, & Jakiel, 20/sbd,
1991). A continuumof different possible teaching practices will result from
different concepts of the learner, of the role of experience, of the readiness to
learn, and of the orientation to learning (Knowles, 1980). One extreme of such
continuumassumes the learner is dependent, that experience is of little worth, that
education Bould be transmitted by experts, texts, lectureaudio visual
presentations, that people of the same age are ready to learn the same things or
standardized curriculum, and that learning is the process of acquisition of subject

matter content (1980, pp3-44). The other extreme of tikentinuumassumes the
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learner to be selfiirected, that previous experience is a rich resource for learning,
that people need to experience a need to know, and that learning is part of a
process of dev éhtial piife (4980 ppetdd. Howeverlithe p o
guestion here is not yabw, whenor whereshould the instruction take place, but
whowill take partin the instruction. As we have mentioned before, students in
blended learning are expected to be-de#ded, to incur more responsibility for

managing their learning (Dzuiban, Harm&nMoskal, 2004, p.8).

a) Developmental reality

Every student approaches an educational experience from a uniquely
diverse developmental reality. An ecology of internal and exteegsaurces
affordsthe student’s active involvement in the coursefaailitatesor constrains
their learning and understandifighese developmental realities are composed by
their biological, cognitiveaffective, and sociocultural processasdtheir
dynamicsof equilibration i.e. assimilation and accommodatiandplasticity
across their lifespartven though a longitudinal analysis of the developmental
trajectories of each student is beyond the scope of this study, it is important to
consider the &st and complex reality that each studeimgsinto the educational
process. Skilled teachers becopnacticalexperts on these developmental

realities, which are the object of study of Developmental Psychology.

Development is fundamentally biologicaldHis, 1957): living structures
and life processes first, physical systems and systems of ideas second. In
biological terms, development involves discussions about the organisms

conceived as living systems, a process that occurs over an extension afdime a
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not in short intervals, a movement toward complexity of organization, the

comprehension of parts into large units or wholes, an end state of organization

maintained with some stability or sefgulation (i.e. homeostasis), and about the
purposethatdrves t hat organism, that W@Asomething

di sjunctive with mattero (1957) not reduci

PiagetandInhelder,(1969, pp. 152 159) proposed that our intellectual
and cognitive evolution, i.e. perceptions, compreloass structures; as well as
the affective, i.e. the energeticshihaviouy emotions, motivation, can be
explained by the cybernetic seffigulation of three processes: 1) organic growth
and maturation, i.e. ontogenesis and heredity; 2) exercise andedogxperience
in the actions performed upon objects, i.e. a) the abstraction of physical object’s
properties and b) the logical relations and consequences of the subject’s actions
coordinated upon external objects; and 3) social interaction and traiosmiss
Vygotsky (1966) proposed that mental development is fundamentally socio
cultural, that speech is the central function of social relations and of the cultured
behaviourof the personality because it helps us regudatec h  bdhdvieur 6 s
Vygotsky (& Kozulin, 2011) proposed the zone of proximal development to
observe the relation of mental development to Teaching and Learning by studying

what can we do with the help of others.

Bronfenbrenner (1977, 1979, & 2005) recognized that human
development is #aresult of the progressive, mutual accommodation, throughout
the life span, between a growing human organism and the changing immediate

environments in which it lives, an ecological environment or a nested
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arrangement of formal and informal structuresamtexts, each contained within
the nextBaltes (1987& ReuterLorenz, & Rosler, 2006; & Smith, 2008
Scheibe, Kunzmann, & Baltes, 20Q®oposed a theory of wisdom from a
perspective obio culturalco-constructivism and lifespan development, i.e. a
theory about what it means to have a complex dynamic system of expert
knowledge, to be an expert in human nature and the life course. Lerner (2006)
proposed that human developmental systems, from the biological and
physiological to the cultural and historicare characterized by their potential for

systematic change, Ipfasticity.

b) Information processing and cognition

The Information Processing (Mayer, 2012) and Cognitive Architecture
views (Sweller, 2012Sweller, van Merriénboer, & Paas, 1998e based othe
idea that all humans have the same basic information processing system. These
points of view recognize that there may be individual differences in terms of the
speed of cognitive processing, the capacity of the working memory, and the way
that cognitve processes are selected and used on a given task; and that individual
differences and learning disabilities may also be related to learner characteristics
such as age, developmental level, and gender. There are two information
processing models, the basiamework consists of three memory stores: sensory
memory, working memory, and lorigrm memory, and three cognitive processes:
selecting, organizing, and integrating. The extended information processing model
explicitly separates the processes of orgagi words and images into visual/

pictorial and auditory/ verbal channels: a sensory visual system and a sensory
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auditory memory, and the process of organization into a visual channel of
working memory, and a verbal channel of working memory. These frarkew

are based on four cognitive science principtesl channel¢Baddeley and

Hitch, 1974) that people have separate channels for processing visual and
auditory informationjimited capacity that only a limited amount of processing
can be carried ouh each channel at one tinmegtive processinghat meaningful
learning depends on appropriate cognitive processing (i.e. selecting, organizing,
and integrating) during learning; akdowledge driverthat longterm memory

knowledge can guide and strueuwognitive processing during learning.

A key contribution of the information processing view (Mayer, 2012) is
the specification of the knowledge that the learner needs to possess to be able to
perform an academic task in six academic areas: phonologiaedress is
prerequisite for reading fluency, schemata or learners” structures based on prior
experience are prerequisite to reading comprehension; learners” writing planning
strategies or knowledge how to plan an essay are important prerequisites for
writing effective essays; the learners” conceptual knowledge of a mental number
line is prerequisite to learning to solve arithmetic problems; preconceptions or
specific conceptual knowledge that interferes with learning the scientific material
needs instruabin that directly confronts them; learning to becomeisgjtilated
learners, learners that take responsibility for their own learning monitor and
control their cognitive processing during learning in line with their learning goals,
require to have arepetoire of learning strategies such as setplanation or

structured notes.
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According to Mayer (2012) the information acquisition view does not yet
adequately address: the role of the learner’s motivation to learn, what activates
and maintains learning attion, the learner’s strategies for managing learning
processes, the learner’s beliefs about how learning works, how people differ in
information processing during learning, how the social and cultural context of
learning affects cognitive processing dgriearning, where does information
processing occur in the brain, and how has the human information processing

system evolved.

c) An instrument for producing worlds

According to Bruner (1986), based on Goodman’s (1984) constructivist
philosophy of understamaly, the mind should be defined as an instrument for
producing worlds. Because language creates or constitutes knowledge or reality,
not just transmits it, there is no unique real world independent of human mental
activity and symbolic language. We createrlds of appearance through our
symbolic procedures; we create worlds with our minds, with our languages and
other symbol systems. We create these worlds out of worlds created by others that
have preceded or that accompany us, not from an independegirzdogality.
Education is a language, a symbolic procedure that creates cultures, i.e. that
creates worlds, and not just the consumption or acquisition of knowledge. In a
similar fashion, the worldview of historicity states that the human world is not

merely a container for human beings but a complex of meanings. All human

activity can be understood historically:

sel-i nt er pretati on, and it becomes part of

t

=)}
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(Carr, 2006). Knowingbout the past is to know where we have come from and

thus who we are (p. 398).

Regarding learners and education, Bruner (186iedi any subj ect can
be taught effectively in some intellectually honest form to any child at any stage
of devel o3.8echaneffectiye teacBing takes into account: a) the
process of intellectual development in childrenthe act of learningnd c) a
spiral curriculum. To take into account the process of intellectual development
during the process of teaching istanslate, to represent the structure of the
subject in terms in which the child (i.e. the learner) views things. Learners can
view thingspreoperationalor getting data about the world through direct
experiencepperationalor the use of an internalizettucture of accumulated
experiences, anfdrmal or the ability to conjure a full range of hypothetical
alternative possibilities not constrained to what is or has been experienced (1960,
pp. 3437; Piaget & Inhelder, 1969). Learning a subject seems tvevhree
processes almost simultaneously: élequisitionof new information, counter,
replacement or refinement of what the person has previously known implicitly or
explicitly; transformationor manipulation of knowledge to make it fit new tasks,
to daal with information in order to go beyond it; am¥aluation checking
whether the way we have manipulated information is adequate to the task (Bruner,
1960, pp. 4819). Motivation to learn, what the person expects to get frenor
hisefforts,iswhadt et er mi nes fAhow sustained an epi soc
willing to undergoo (p. 49). I ntrinsic rew

and gains in understanding (i.e. subjective understanding), should be emphasized
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if one wants to familiarizéhe learner to increasingly longer episodes of learning.

The challenge is to fAidevise materials that
not destroying the confidence andwdtl ear n of those who are | e:
(p. 70). Similar to the Informain Processing view, Bruner recognized the severe

limit on how much new information we can keep in mind. New information is that

which we cannot quite fit into the structure of subjects that we already have and

At he more one has asugjextntlseenore densehhpackeslt r uct ur e

and | onger a | earning episode H%).e can get

St

The spiral curriculum is the notion that
usefully in the thought forms of children of school amy&] these first

representations can later be made more powerful and precise the more easily by
virtue of this early learningo (p. 33), an
issues, principles, and values that a society deems worthy of the continuehconc

of its memberso (p. 52).

d) Self-Regulated Learning

Active and independent academic learning requires an ecology of internal
and external resources, a set of conducive cognitive and affectirecpalhtory
capabilities and affects. According to SchuBRX2) social cognitive researchers

recommend explicit teaching of seffgulatory strategies through modeling.

Self-regulatedearning theory (Zimmerman 1988008; & Labuhn, 2012;
Davidson & Sternberg, 2003) explains how students become masters ofheir o
learning processes. Students are-s&iilated when they are metagnitively,

motivationally, andbehaviourallyactive participants in their own learning
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processes. Human se#gulation (Bandura, 200&ntailspositive and negative
feedback systemse. it relies on discrepancy production and discrepancy
reduction. We motivate and guide our actions by setting challenging godty and
trying to fulfill them, and not onlyy tryingto reduce the disparities between our
perceived performance and an aolpstandard. Attaining our goals improves our

senseof selfefficacy and motivates us to set higher goals.

The integrated perspective of sedgulated learning (Zimmerman &
Labuhn, 2012) evolved from four research strands: the effectiveness ef meta
cogntive strategies, selihotivation processebghaviourabkelf-control, and
supporting the development of se#fgulation. Selregulated learning is the
feedback loop or cyclical process offajethought processetask analysis
capabilities and levels skeltmotivation, b)performance control processes
strategic use of diverse learning tasks anddadirvation; and elfreflection

processesseltevaluation and causal attributions.

Forethought metaognitive processes research (Zimmerman & Labuhn,
2012; Bandura & Schunk, 1981; Gollwitzer, 1999; Bayer & Gollwitzer, 2007,
Kitsantas & Zimmerman, 2002) has focusedyoal settingandplanning,while
forethought motivation processes research (Zimmerman & Labuhn, 2012;
Zimmerman, 2000, 200&Zimmerman& Bandura, 1994; Bandura, 1997; Abar &
Loken, 2010pintrich, 2000 has focused ogoal orientation selfefficacy
interest andtask valuesGoal setting research has shown that goals of process
improvement are more effective than performance outcome dbeda.cognitive

forethought planning research has found that implementation intentions, i.e. to
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specify when, where, and how responses lead to attain a goal, is more beneficial

than only stating simple goal intentions. Goal orientation forethought motivati

research has shown that mastery or learning goals drive learners towards the

development of skill and have positive influence on reeggnitive processes and

motivational beliefs. Performance goal orientation drstedents to achieve

positive and aval negative competence judgm&rdn their own, performance

goals lead to more maladaptive motivational and cognitive outcomes but not when

found together with mastery goafelf-efficacy research shows that stugent

beliefs about themselves and their ovapabilities strongly influence academic

achievement, personal standards of performance, responsibility for learning,

persistence and perseverance in the face of adveé8sittu dent s i nterest r e
has found that students' beliefs about the value atawity for its inherent

properties, together with sedfficacy beliefs, are correlated positively with

studentsod performance, especially in | ess
research is based on the expectavadye theory of motivation and shewhat the

perceived value of the nature of a task according to personal needs, goals, and

broader personal values can be observed in greater students' effort and

persistence.

Performance control research (Zimmerman & Labuhn, 2012) has focused
on strategyuse metacognitive monitoringandselfrecording Apparently, no
research has been conducted to analyze the emotional control of performance
during selfregulated learning. The study of the use of diverse strategies to guide

learning, i.e. strategy usesearch, has demonstrated with writing and math
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instruction that it is beneficial to train students to develop the use akeggllated
learning strategies. Metzognitive monitoring research has found that the process
of i nfor mal me npedormarce aaddutcomes helpk calbrate 6 s
the perception of capabilities and competence of the selfr&mifding research
has shown that the use of formal records of learning processes or outcomes

enhances the development of skills and-e#ltacy beiefs.

Selfreflection metacognitive research (Zimmerman & Labuhn, 2012;
Graham & Weiner, 2012; Newman, 2007) has focuseskthevaluation
attributions andadaptation while the study of motivation during seHflection
(Zimmerman & Labuhn, 2012; Schi, 1984, 2008& 2012 Weiner, 1979, 1992,
& 2004) has focused attributions selfsatisfactionandaffect St udent sd6 sel f
evaluation based on graduated standarslsapsolute standards) rewards them
with a progressive mastery. Attributing the causiesilure to internal, unstable
and controllable causes leads students to improved expectancy, affect, and
achievement . Being ready to adapt oneds st
social assistance are sedfgulatory skills displayed by experts ménan novices.
Research of motivation and attributions ha
concerning the causes of their performance outcomes influence their expectations
about their future success, motivation, and emotions. Attributional feedback can
hdp students reduce maladaptive attributions and raise theeffieticy beliefs.
Selfsati sfaction motivation research has sho
satisfaction and associated emotions regarding their own performance depend, for

proactive studnts, on their personal goals. Goals should preferably be graduated
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rather tharabsolutea n d s t u esatisfactopredia subsequent goal setting.
Affect researcifWeiner, 20045t udi es t he relation of studer
affective responses angexific attributional patterns, the use of seljulatory

strategies, control beliefs, and goal orientation.

The Instructional Design

Alexander, Murphy, and Greene (2012) used Sclowgl!978) description
of Education as fisomeoaoaretieacbomg someéekia
17) to explain the past, present, and future of the field of Educational Psychology.
In a strict sense, every teacher has a plan for their instruction, and as such
producesor designghe learning experience for their students.rEtree most open
and unstructured forms of teaching or instruction modify the natural processes of
socialized learning. Because the focus of this study is on structured forms of
teachingror nowwe will only intuitively speculate that the most powerful
leaming is probably that whicls without a purposeful and organized
intervention.Such type of natural learning must entail the processes by which we
pass on the essences of our particular and historical ways of being to our
offspring, our existential and @etical wisdom, including our languages, which

are in turn a sy andobuegeriencesinthewornd. ancest or so

Rousseau (1762) once wrote: fAWe are bor
helpless, we need aid; foolish, we need reason. All that we |&okhgtall that
we need when we come to mandés estate, 1is t
comes to us from nature, from men, or from

organized and purposeful educational interventions, i.e. designed instruction,
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much dscussion has been put into comparing the effectiveness of one or another

context for learning, e.g. online. faceto-face learning. In the first part of this

Instructional Design framework we will briefly review some considerations

regardi ngandet i NiMéeacwisere education takes pl
historical and philosophical foundations of the design of instruction, the section
ALearning Theory, and Philosophies of Educ
notion that there is a higher knalge that can be discovered and kept introduced

the need to find ways to pass it on in order to preserve it; that b) the notion that

there are better ways of being human introduced the need to find ways to help

bring forth or construct such ideal ways eirg; and thus c) education is the

process by which humans seek to pass and preserve a treasured knowledge and to

help bring forth an ideal way of being humdmeseare the frameworks in which

someone teaches something for someone to learn in some context

The debates about who should teach, helen,what, to whom, and
wherebecomeamore interesting due to the fact that each person’s or group’s
historical ideas about the ideal ways of being and how the world is or should be
are embedded and taken for geghin almost every argument and position. That
is why scholars like Kanuka and Smith (2013) or McRae, Adams, Buck, and
Thompson (2007) remind us that it is important to be awaoeobeliefsand to
reflect on our philosophical orientations. In a simitshion, Sherry Turkle
(2011) and Appiah (2008) explained that our challenge ish@ildnot be so
much to figure out O Bkifweffltiensytandt o pl ay a gam

effectiveness) but to figure outhatowhat gam
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we can choose how to frame or describe a situatiora(itepoiesiy and
recognize and question the frames from which any bundled solutions are

presented to us.€. critical thinking).

A lot more debate has been produesdvellto define that sontking that
needs to be learned,.ithe content or the curriculurand no less to define what
is teaching and how it should bedohen t he third section, @Al nst
we will review four instructionatlesign theoretical frameworks to learn soaf
the contemporary principles with which we can evaluate a design of instruction.
Rousseau (1762) thought that in regards to any scbhemethod of instruction
two things should be considered: a) is it good in itselfl b) can it be easily put
intopractice (p. 2). For a scheme to be good
and feasible in itself, that what is good in it should be adapted to the nature of
things, in this case, for example, that the proposed method of education should be
suitable6 man and adapted to the human hearto (
scheme can be put into practice, the more or less success of the special application
of any scheme, depends upon accidental and indefinitely variable given conditions
usuallybeyond ouhumancontrol, i.e. nature and things. Locke (1764) had a
similar opi ni o oneshduletake in the varioud engers i
differentinclinations and particulaDefaults that are to be found i@hildren,
and prescribe prop&emediesThevariety is so great, that it would require a
Volume nor would that reach ito (p. 324), be

Children, who can be conducted by exactly the sdhethodd (p. 324) .
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a) Places and Time

There has been mudiscussion about which atiee most effective places
for instruction. In a range of possibilities some argue that the classroom provides
the best conditions for learning while others sustain that online learning from the
convenience of on edabworldsupperteddymobilé f i ce or t he
technologiesThe vision of blended learning is the thoughtful fusion of the-face
to-face and online learning experiences (Garrison & Vaughan, 2008), to combine
the effectiveness and socialization opportunities of the classroom with the
technobgically enhanced active learning possibilities of the online environment

(Dzuiban, Harman, & Moskal, 2004).

The medium or media are extensionsi®{McLuhan,1962 1964), which
shape and control the scale and form of human association and action; and
corstitute an alteration of the environment to provide an affordance (Gibson,
1979). Students in a blended learning experience have to be literate or learn to
negotiate and navigate many different environments: e.g. the realm of higher
education, the Univentsi and its corresponding Faculty, Department and program,
the classroom, the computer, the Internet, the Virtual Learning Environment, and
hypermedia. Many authors (Fahy, 2008; Rovai & Barnum, 2003; Bruner, 1960;
Gagné 1965; Skinner, 1968) have observidtin terms of effectivenesspurse
design and pedagogy are always more important than media. For the purposes of
this study we will consider that neither medium is void of affordances and
limitations, and concentrate on observing that each place aeddanires a

purposeful and organized design of instruction. Thus, we will now briefly review
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a few theoretical considerations regarding teaching and learning in these places

and times.

1. A Higher Education Course

Any course or program of Education is emibed in the larger context of
Higher Education, the University, Faculty, Department, and the Program or
curriculum to which the course belongs. All of these environments afford and
influence instruction and student learning. However fascinating the stulogsef
factors that support and influence learning and Education we will move closer to
the student, we will focus on the facttatarei mor e di rectl y under th

control of teache-t08)@nd(nstractional dedgdets2 , pop. 102

2. The Classioom

Classrooms are dynamic systems (Bronfenbrenner, 1979; Patrick,
Mantzicopoulos, & Sears, 2012) that provide opportunities for sustained
interactions and relationships amongst peers and authority figures; and classrooms
are embedded in wider and changoogtexts, i.e. intersect with larger complex
systemsWithin the classroorthe study of the effect of class sizes (Blatchford,
2012) is a highly debated topic and many research efforts have been put into
demonstrating the effect of class size on educationtcomes and classroom
processes. This extensive resedrgtBlatchford(2012), although debatable, has
shown that less experienced students benefit most from class size reduction and
that class sizes most likely have effect on teacher individualiatteontvard
students and student engagement; but there is still a need for research that

evaluates the effects of class size with specific pedagogical approaches.
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According to Patrick, Mantzicopoulos, and Sears (2012) an effective
classroom learning envinonent is that which prepares students to develop skills
for living in a rapidly changing world. An effective classroom (2012) is brought
forth by the interconnection of factors that are usually discussed separately:
learning, motivation, teachatudent rationships, emotional development,
instructional practices and tasks, social development, and engagement; and its

core elements, processes, and practices are:

In terms of the design or methods of instruction:

1 Students and teachers share responsibilitgtisstent learning

1 All students learn and improve relative to what they knew and could do previously

1 The focus is on understanding, not memorizing or following procedures

f Studentsd talk during |l essons is valued and encou

9 Students receive informationt@ledback and recognition for their progress and effort

f Studentsd |l earning environment is wel/ structured
In terms of student’s attitudes or motivation:

1 Students view learning and personal improvement as realistic @ingtimary goal

1 Students value learning and are motivated to learn

1 Students have positive relationships with their teachers

1 Classmates are emotionally, socially, and academically supportive of one another

1 Comparisons of ability and competition among studeare low
In terms of desired outcomes:

1 Students apply what they have learned to new situations

1 Students develop sound learning and work habits

1 Students develop effective strategies for recognizing and managing their emotions

1 Students develop socially positive ways

3. Distance Education

The field of distance education (Anderson, 2008) is complex, diverse, and
rapidly evolving. According to Taylor (20Cds cited in Anderson, 20Pp&e

practice of distance education has evolved through five generatiaghs: 1)
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correspondence model based on print; 2) the multimedia model based on print,
audio and videotapes, computer based learning and interactive video; 3) the
teleconference model based on audio and video teleconferencing, audio graphic
communication, and\ and Radio broadcasting; 4) a flexible learning model

based on interactive online multimedia, Internet based access to resources, and
computer mediated communication; and 5) the intelligent flexible learning model
based on the same resources from thegksération but with automated response
systems and campus portal access to institutional processes and resources.
Anderson (2008) describes this fifth generation as the educational Semantic Web,

a model based on autonomous agents and intelligent, datesasted learning.

4. Online Learning

Online learning (Ally, 2008) entails a learner that is at a distance from the
instructor and uses some form of technology to access learning materials, interact
with the instructor and other learners, and receive somedbsupport. In other
words, online learning is a learner that uses the Web to go through a sequence of
instruction, and completes its learning activities to achieve the learning outcomes
and objectives. Online delivery allows for flexibility of accdss participants to
collapse time and space, but as any other purposefully organized learning requires

sound instructional design principles.

An instructionaldesign for online learning (Ally, 2008) takes into
consideration the following componentslLa&arner preparatioror a variety of
pre-learning activities to prepare the learners for the details of the lesson, motivate

them to learn and help them connect with the online lessdeatver activities
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or a variety of learning activities that should help udent s achi eve the |
learning outcome while catering for their individual needs; andagher
interactionwith the interface to access the online materials, the content, other

learners, the instructor, external experts, and their own context.

Anderson’s (2008) Theory of Online Learning attempts to envision how to
best take advantage of the enhanced communication, information retrieval,
creative tools, and management capability of the Internet, provide specific
recommendations for the most effgetinvestment of time and resources, and
help interpret and plan for the unknown built on what is already known; this
theory also recognizes that Athere i s no s
there a formulaic specification that dictates tpetof interaction most conducive
to learning in all/l domains and with al/l | e
effective online learning environments are: leaicemtred, knowledgeentred,
assessmerdentred, and communigentredLearner or leaning centeredneans
being aware of the unique cognitive structures and understandings that learners
bring to the learning context by making extensive use of diagnostic tools and
activities, and constantly probing for learner comfort and competence with th
intervening technologyKnowledgecentredmeans that because effective learning
is both defined and bounded by the epistemology, language, and context of
disciplinary thought students are provided with opportunities to experience this
discourse and thenderlying structures of the discipline and with opportunities to
reflect upon their own thinking; it also means the provision of a mental

representation of the whole to guide the student’s exploration of the knowledge
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resources of the discipline that exast the Internet expressed in thousands of
formats and contextssessmergentredmeans attendintp the necessity for
formative evaluation and summative assessments that motivate, inform, and
provide feedback; it also means to provide many opportufdrezssessment

from teachers, peers, external experts, machine algorithms, and oneself with an
understanding ofvhich assessment is most useful instead of which one is easier.
Communitycentredmeans to consider how can students work together
collaboratiely to create new knowledge, i.e. to foster the creation and
sustainment of communities of inquiry (Lipman, 1991) or communities of practice
(WengerMcDermott, & Snyder2002) in which members of the learning
community both support and challenge eachraibwwards an effective and

relevant knowledge construction; it also means being attentive to the challenges
posed by the lack of synchronicity in time and place, the absence of body

language, and the need to develop social presence.

Anderson’s InteractioBquivalency Theorem (2003, 2008) postulates that
the many modalities of interaction afforded by the Internet are equivalent or
exchangeable, i.e. the possibility of substituting one form of interaction with
another depending upon the actors, costs, cqrieanhing objectives,
convenience, technology used, and time availability. The higher and richer the
forms of communication, the more restrictions or costs are placed upon
independence of time and place. Moore (1989), Anderson and Garrison (1998),
and Dran (2007) studied eight types of educational online interactiorstudi®nt

studentor peerto-peer interactions; Ztudeniteacherinteractions supported in
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online learning on a large number of varieties and formats including asynchronous

and synchronousommunication in text, audio, and video communications; 3)

studentcontentor library study, reading textbooks, immersion in micro

environments, exercises in virtual labs, and online comyastssted learning

tutorials; 4)teacherteacheror teacher@professional development through

supportive communities; $¢achercontentor t he t eacher 6s creati ol
6) contentcontentor content programmed to interact with other automated

information sources to constantly refresh itself and acquire newitapsand

7) learnergroupand 8)teachergroupinteractions which open the online

classroom to far more diverse and often less reliable viewpoints, resources, and

insights gathered from the Internet.

5. Virtual Learning Environment (VLE)

A Learning Manageent System (LMS) or Virtual Learning Environment
(VLE) is a webbased software application using a database on which various
types of information are stored (Ifenthaler, 20)the University of Alberta,
Moodle powers the LMS eClgasan opersourceleani ng pl atform desi gn.
provide educators, administrators and learners with a single robust, secure and
integrated system to create personalised |
2014).According to Dougiamas (2014) a set of five social construstioni
pedagogy principles guided the development of Moodle’s compased

learnercentric tools and collaborative learning environment:

1. All of us are potential teachers as well as learnars true collaborative
environment we are both.

2. We learn particlarly well from the act of creating or expressing something for
others to see.
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We learn a lot by just observing the activity of our peers.

4. By understanding the contexts of others, we can teach in a more
transformational way.

5. Alearning environment needslbe flexible and adaptable, so that it can quickly

respond to the needs of the participants within it. (2014)

This pedagogy takes into account the following theories of learning:
constructivism (Bruner, 1960966,1986; Piaget & Inhelder, 1969), which
explains the natural knowledge building mechanism of learning, a reconstruction
of knowledge that results from our experience with our environments;
constructionism (Papert, 1980), which explains how computational environments
can be powerful tools for theatural learning of mathematical ideas; and social
constructivism $chunk, 2012 Vygotsky, 1966, 1978; & Kozulin, 2011), which
recognizes the influence of the socudtural environment, the influence of others

in what we can achieve.

6. Hypertext

Hypertext insemiotics (Genett&yewman, Doubinsky, & Princd,997;
Martin & Ringham 2006) is an imitation, parody, or pastiche that evokes or
derives from a previous text without necessarily mentioning it. Hypertext in
information systems (Stefanakis & Peterson,6)08 a collection of documents or
nodescontaining crosseferences odinks, which with the aid of an interactive
browser programgllow the readerto move easily from one document to another;
it is an extension of the linear text to the nonlineanasrsequentiaform.
Hypertext as a collection of associated and-lmogar nodes was envisioned by
Bushdés Memex (1945), N elo9&)@amd cancefumllyadu Pr oj e

by Borgesd Al abyrinthso (1962). In infor ma
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derived not only from the content presentad alsofrom its arrangement, i.e. the
dynamic associative or semantic relationships between nodes (Borsook &

HigginbothamWheat, 1992).

7. Multimedia

Multimedia (Stefanakis & Peterson, 2006) is the combination of tex
graphics, audio, video and animation that are created and delivered on the screen.
Bruner (1960) defined audidsual aids aslevices for vicarious experience
whose effectiveness depend Aupon how well
of the film maker or the program producer with the technique and wisdom of the
skilfult eachero (p. 92). Dale (1969) proposed t
instructional devices vary according to the degree in which we are involved
physically or in thought, i.e.acone®fx peri ences based on Bruner
modes of learning experience: 1) the direct, enactive or doing, 2) the iconic or
looking at pictures, films or drawings, and 3) the symbolic or being able to derive

meaning from hearing or reading words.

Multimeda learning(Meyer & Moreno, 2003) is learning from words and
pictures ananultimedia instructions to present words and pictures to foster
learning. The information processing multimedia instruction (Mayer, 2012) seeks
to encourage learners to engagegprapriateor generativeognitive processing
without overloading their information processing system by taking into account
their prior knowledge and the availability of their visual and auditory channels.
Meyer s (2009, -bdsddprincilgs 0of mpitymediadesreirayard h

instruction are the following: 1) Principles that seek to reduce extraneous
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processing: agoherenceor removing extraneous material,daynallingor
highlighting essential material, andagntiguityor present correspondajrwords

and pictures near each other; 2) Principles that seek to manage essential
processing: apre-training in the characteristics of the key elements, b)
segmentingr breaking the lesson into learsmaced segments, andrapdalityor
presenting spokewords instead of printed words with pictures; and 3) Principles
that seek to foster generative processingnajimediaor presenting words and
pictures rather than words alone pigysonalizatioror presenting words in
conversational style rather thasrinal style, and ojenerative principler asking
the learner to engage in productive activities such agsplaining, sektesting,

or summarizing.

However, media are not only sources of auditory or visual stimulus, media
are lived environments (AllerOtto, & Hoffman, 2012), and media with highly
dynamicaudio visuakontent and highly redundant auditory and visual
information such as films not always overload the learners cognitive channels
(Tibus, Heier, & Schwan, 2012yloreover,multimedia instruton might reshape
and constrain knowledge in particular ways affdct the concrete, subjective,
andpregt ef |l ecti ve di mensi odifewalds(Adam& cher sé6 and

2006, 2007Vallance & Towndrow, 2007).

8. Hypermedia

Multimedia added a new dimens to hypertext, and mutated the term
into hypermediaGuimardes Garri¢co, 2010). Hypermedia is simply multimedia

hypertext (Nielsen, 1990). PaakdGannafin (1993) proposed twenty principles
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for the design of interactive multimedia using psychologpadlagogical and
technological foundations. Interactive multimedia means to dynamically link and
manage nodes of information that contain multiple systems of symbols and
images within a medium or across different media. Hoffman and Novak (1996)
providedte f ol |l owing useful distinction:
integrate and provide interactive access to both static (i.e., text, image, and
graphics) and dynamic (i.e., audio, fafbtion video, and animation) content,
whereas hypermedia combines the@andlink access of hypertext with

mul ti media contento (p. 53). Kr aemer
text, image, video, animation, and sound into a total work of art extended by the
interactivity with the user, and that soimgperlinked maerworksare comparable

to contemporary art that should be analyzed with standard criteria of narration,

dramaturgy, navigation, and design, and methods derived from art history, media

sciences, film making, and musicology. In some studies the term hygiarime

used to refer to the studentodés use of

Jonassen, 1999) or as a tool for their ftateng processes (Ruffini, 1999).

In the context of EDU 210, hypermedia presentations are slides enhanced

with multimedia cotent and interactivity. Multimedia content includes the
narration of the instructor’s voice and other audio cues, and images, video, text
and animations that provide visual cues. Interactivity allows the students to
control the flow of the presentation bigoosing their own learning path within the
content and it also provides opportunities to play with the content through

activities such as drag and drop, list ordering, multiple responseseaped

i Mu |

ti

(2014

hype
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guestions, and many others.

Learner control (Scheiter &erjets, 2007), one of the defining
characteristics of hypermedia, implies the potentially and different ways of
interacting with multiple representations, i.e. allowing the learners to decide the
sequence, select the content, the forms of representatgrvérbal or pictorial),
and the pace of information. Hypermedia with flexible learner control was
thought to be potentially more effective because: hypermedia structures mirror the
mind, fosters interest and motivation, allows the learners to contigerre
information according to their preferences, intentions, and needs, affords active
and constructive information processing (i.e. not passive), and magttamd ent s 0
abilities to selregulate their learning processes. However, research has showed
thathypermedia environments involve usability problems such as disorientation,
distraction, and cognitive overload (2007), that learners of all ages have difficulty
regulating their learning when using hypermedia environments to learn complex
topics and gairetlittle conceptual understanding (Azevedo, Cromley, Winters,
Moos, & Greene, 2005; Greene, Bolick, & Robertson, 2010), and that externally
facilitated regulated learning is more effective thanssglated learning with

hypermedia (Azevedo, Cromley, MadGreene, & Winters, 2011).

In adaptive hypermedia, the computer through artificial intelligence
technologies (A.l.) will be able to read thee a r n dispasidiongpandeadjust the
content, interactions and provide feedback accordingly. In order tageddis
type of learning experience the computer will require two important elements: the

production of a wide range of content and learning paths, and training the
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Artificial Intelligence(A.l.) algorithms to evaluate the type of learpegsent
before t. Machine learning and computational learning theory are the fields
tackling the questions about computers being able to learn without being
programmed. Examples of machine learning applications are the artificially
intelligent algorithms used in data rmg or robotic unmanned vehicles. It can be
foreseen, because of the probabilistic nature of the A.l., that the computer will
requiretrackingthe behaviourof hundreds, if not thousands of users in order to
approach the incommensurable reality of thenitditypes of potential learners or
users. The computer will preferably track as many layers of human input as
possible, e.g. body gestures, facial gestures, eye movement, body temperature,
neural activity, among others. In other words, it will need tolatews much as

possible the perception of a wise and highly skilled human teacher.

b) Learning Theory and Philosophies of Education

21st Century Learning literature (Pond, 2002; Vaughan, Garrison, &
Clevelandinnes, 2013) is commonly grounded on the noti@iriewapproaches
to teaching are needed to overcome a model based on purposes and methods that
are no longer useful or pertinent for the current societal reality. However, getting
rid of the old and making way for the new does not bgkrcomethe same
problems every teacher in human history has had to deal with when putting these

recursivelynew ideals into practice.

Technology affords students and teachers to exchange information
asynchronously, to communicate via text, image, audio, or video threughab

different services enabled by the personal computer and the Internet, i.e. the
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interplay of interactions across different times and places. However, many types
of learning experiences can be produced depending on the types of interactions or
activities planned, whether the path of the activities is decided by the teacher, or
led by the student, whether they have discrete and well established objectives or
open goals, a prescriptive or descriptive curriculum, and whether the activities are
based on nieforced practice, rote memorization, naive exploration or guided

critical thought, among many other dimensions.

Throughout the history of Western Education many different philosophies
have expressed diverse societal aspirations about the purpose oibed ticat
expected role from schools and teachers, the subject matter or curriculum, and the
instructional or teaching method, i.e. how to teach. And many different
technologies have impinged on the social reality of such aspirations and expected
roles (Faly, 2008) through periodical cycles of increased and declined support or
bandwagon effeci®uck, 1992. However, it is not the same ti@in someone
how to do something than it is éalucatenim or her to make their own
determinations about what is goodddrow it can be achieved. It is certainly not
the same to educate to pass on an accumulated wisdom than it is to facilitate the
realization of one’s own potentidls time passed hynstructional design models
(Paas, van Merriénboer, & van Gog, 20h3dyebeen developed in response to
diverse societal aspirations and for more than a century these have also been
based on developments in the understanding of human learning, i.e. educational

psychologybehaviouristcognitive, and constructivist theoreticalp@oaches.
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1. The whole is the sum of its measurable parts

Plato(Emlyn-Jones& Preddy, 2013; & Shorey, 1935) established that
real knowledge is independent from our send@sintelligible Form of the Goqd
which is the head of the hierarchy of Foriiaminates, generates and sustains
the worldand should béest understood by astronomic and mathematical studies
(2013,pp. xxvii-xxviii ), i.e. one and absolute truthhich can bebestexplained by
the sum of its measurable parts (Arist@l&ackham 1934). The purpose of
Education for Plato is to best serve individuals by subordinating them to a just
society by means of a noble lie, to achieve happiness by setting each to serve in
their specialized activities while a few educated will come into the presénce

truth by means of science and mathematics.

Our current Western societal realtyasbuilt since the early 19th Century,
whenlindustrial Revolution{Drucker, 2003) transformed societies by Technology,
i.e. when the world changed from crafised produatin to the logically
organized and purposefully directed knowledge of the craftsman (2003). It is a
societal reality in which technology has allowed humans to predict and control the
world (Grimm, 2012, pp. 12@11). During most of the 19th Century and sitice
last three decades of the 20tksentialist (Bagley, 1934)erennialist (Hutchings,
1962,1969 Newman,1873, and neoessentiali@tirsch Jr., 1983, 1996; & Kett,

& Trefil, 1988) philosophies of education provided a framework in which
teachers wer expected to be masters of their content to pass on an essential
knowledge, a core curriculum, the accumulated wisdom of a Western Canon,

including a set of intellectual tools provided by Science, Mathematics, and
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Computer Science (e.g. Papert, 1980%um, the acquisition of a particular
Cultural Literacy(Hirsch, 1983)In this worldview, students were to be motivated
through external systems of rewards and penalties. Direct instruction was the
preferred method while the students were expected ta bste observe. The
teacher was a central authority in the classroom. The preferred materials for
instruction were textbooks, lectures, and individual assignments. Learning was
thought to be individually independent, not soctat. u d eote mmanirized the
content in order to demonstrate that they had the knowledge. Individual
performance was to be evaluated objectively in a standardizedBehaviourist
and cognitive psychological theories of learning are coherent with perennialist,
essentialist, or nessentialist educational philosophies because of their shared
philosophical foundation, i.e. Platdhis worldview was criticized (Locke, 1764,
Rousseau, 1762; Dewey, 1938; Dewey & Small, 1897; Freire, 1970) for
promoting social conformity, a biased cultiugghnocentrism, a banking model of

educationand aculture of silence.

By themid-20th Century, from being applied to tools (i.e. machines)
Technology, the logically organized and purposeful knowledge, turned to
systematically improve manual work (Druck2003). In this contexpart-task
models of instructioproposed different stelpy-step designs that helped analyze
any learning content and organize the instruction in a logical sequence of discrete
bits (Paas, van Merriénboer, & van Gog, 20B8havouristinstructional models

(van Merriénboer & de Bruir2014) established a design in which knowing was a

coll ection of | earnerds specific responses
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learning steps, reinforcement, contiguity, and repetition are theimpsttant
factors that influence learning (Skinner, 1954, 1968; Mager, 1984); a teaching
technology which could be performed by teaching machines (Skinner, 1968).
Coghnitivist instructional models (van Merriénboer & de Bruin, 2014) established
a design inwhich knowing was an active mental processing of information, in
which to know is to have a set of constructed mental models of a given subject
matter domairandto use them to solve problems and think critically; a design in
which the most important faa®that influence learning are the limited processing
capacity of the human mind (Atkinson & Shiffrin, 1968; Swelk€]12 Sweller,

van Merriénboer, & Paas, 1998n Merriénboer1997; Merrill, 2001, 2002, &
2013, and what the learner already knov@a(né 1965,& Gagné1985;
Ausubel,1968. It is a design coherent with the use of slide based multimedia
representations of knowledge (Meyer & Moreno, 2003). According to Drucker
(2003), these models of training helped bring forth the systematic effentive a

efficient training of manual work, the 1950°s to 199@feductivity Revolution

2. The whole is more than the sum of its parts

Aristotle (& Rackham, 1934) thought that knowledge comes first from
experience, that all peoples' concepts and knowledge amatgly based on
perception. The purpose of education for Aristotle (Hummel, 1993) was the
complete selfealization of man: happiness was the ultimate realization of a free,
virtuous, and fully developed human being; virtuous activities constitute

happinas and the path to learning the virtuous life was education.

In the last part of the 19th Century and throughout most of the 20th
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Century, progressive (Lock&764 Rousseaul762 Dewey,1938 Dewey &

Small, 1897 Kilpatrick, 1926 Noddings,1992,2005 Noddings & Shore, 1984,

Rorty, 1982, 1989; Rorty, Williams, & Bromwich, 198thumanistic (Maslow,

1943, 1966Rogers,1951,1969 Steiner,1965 Montessori1966,1967), and

critical (Freire,1970 philosophies of education provided a framework in which

teachers were expected to foster their students” intellectual curiosity and the

devel opment of their capacities, the real:.
words of Locke{7649 : A The busi nes(s)toonbketehucati on i s |
perfect in any ne of the sciences, but so to open and dispose their minds as may

best make them capable of any, when they s

In this worldview, students were expected to be intrinsically motivated to
know: to want to know for the pleae of knowing, to satisfy their curiosity.
Preferred methods of instruction for this worldview were: hands on activities,
student led discovery, and group activities. Preferred materials were project based
and included any available resources such aktbemet, library, and experts.
Learning was thought to be socially developed, as part of a community of inquiry.
Individual performance was to be preferably evaluated by subjective narrative
means and ideally no comparison should be drawn between studeritere
should not be a standardized evaluation. Constructivist models established that
knowing is dynamic and individually constructed by observation and
experimentation, that to know is an active interaction between an individual and
its environmentvan Merriénboer & de Bruin, 20}4and that this interaction

with the world and with others is the most important factor that influences
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learning (Piaget & Inhelder, 196Bruner, 19601966, 1986Vygotsky,1966,

1978; & Kozulin, 201). The constructigt theory of learning is coherent with
progressive, humanistic, and critical educational philosophies because of their
shared philosophical foundation, i.e. Aristoiféis worldview has been criticized
for promoting hedonism, anarchy, and critical chafidgmvman, 1873; Bagley,

1934; Hutchings, 1962, 1969; Hirsch Jr., 1983, 1996; & Kett, & Trefil, 1988).

3. Technology and Education

Constructionism (Papert, 1980; Resnick, Bruckman, & Martin, 1996; Bers,
Ponte, Juelich, Vier& Schenker, 2002) is an instructalrdesign theory that is
based on the notion that people learn better when they are engaged in designing
and building their own personally meaningéutefactsvith computers and
sharing them with others in the community, and that computational enviranment
are powerful tools to support new ways of thinking and learning. Constructionism
associated Piaget 6s c9, wiich explanedouri s m ( &
natural knowledge building mechanisms, with the notion that computers are
powerful tools for leanmg. In other words, constructionism represents an
interesting blend of philosophical worldviews: the holism of constructivism, and
the monism of the computational environments as the default medium, i.e. a holist
experience of aenframedStiegler,2012 monist environmenfThe
constructionist model of instruction follows four principles or pillars: 1) setup
computational environments to help children to learn by doing, active inquiry and
playing with computational materials, to learn by designing; 2jheseomputer

as a powerful tool to design, create and manipulate objects in the real and virtual

|l nhe
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world, the use of concrete objects; 3) empower the individual with a set of
intellectual tools worth learning, i.e. a curriculum of mental processes andrdomai
content, the powerful ideas of Science and Mathematics; and 4) use
documentation to make sekflection concrete and to share its products with
others, i.e. to explore one’s own thinking process, intellectual, and emotional

relationship to knowledge, drpersonal history.

Connectivism (Siemens, 2005) is presented as a learning theory
Afconsistent with the needs of the twenty f
networks, and the diminishing hdife of [commoditized] knowledge [i.e.

i nf or ma B)i Theldaming(described by connectivism does not occur on

the individual, it occurs fAoutside of peop
stored and manipulated by technology and organizations. Connectivism is more of

a curricular theory or agendlaan a learning theory for it does not explain the

processes of learning, because it assumes they canlbad#tl to or supported

by technology (p. 1), and instead it expla
insight into learning skills and taskeaded for learners to flourish in a

[ corporate] digital erao (p. 9), the descr
practicesthat lead to diverse, autonomous, open, and connected successful

networks (Downes, 2012, p. 85). According to Siemens (2005killetbat need

to be developed in this digital era are: 1) the rapid evaluation of the worthiness of

knowledge or to draw distinctions between importantuehportant

information, 2) the ability to synthesize and recognize connections and patterns or

the capacity to create useful information patterns between sources of information,
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to see connections between fields, ideas and concepts, 3) mesakitgy and

forming connections between specialized communities, 4) the ability to recognize

and adjust to p&rn shifts or when new information alters the landscapa5)

the ability to plug into sources to meet the requirements of knowledge that is

needed but not known. Connectivism is based on the connectionist neural network

models, whicharebased on leaing theories such as Donald O. Hebb’s (1949)
associative neuropsychological | earning th
understandbehaviourand reduce the vagaries of human thought to a mechanical
process of ¢ au saedisaonakptedyftie oldowvidg: ( p. xi ) ,

Any frequently repeated, particular simulation will lead to the slow
developmentofd c @alslsembl y, 06 a diffuse structure compri s
cortex and diencephalon (and also, perhaps, in the basal ganglia of the
cerebrum), capablof acting briefly as a closed system, delivering facilitation to
other such systems and usually having a specific motor facilitation. A series of
such events const i-thethoaght peocesspElch asesemBlye quenc e o
action may be aroused by eepeding assembly, by a sensory event, or
normally by both. The central facilitation from one of these activities on the
next is the prototype of fattention. o The theor
facilitation, and its varied relationship to sensorggesses, lies the answer to
(é) the probl em of.(Hebtbe00d,ip.xilct i on of thought
The Internets a complex setbrganized system of millions of linked

computers and people using it for diverse reasons (Granic & Lamey, 2000). The
Semantic Wel§Anderson, 2008) is characterized by the extensive use of
autonomous agent programs to classify and annotate all content and interaction
data to sort, query, format, and make calculations and inferences about it.

According to Granic and Lamey (2000) thedfsorganized system of interactions

promotes the following modes of thought because of its ever open, flexibly self



53

adaptive, and ever changing nature: 1) a perspectivist mode of thinking, 2)
contextualized critical thinking skills, 3) a metacognitiveresentation of the self

as a network of identities, 4) increased cognitive flexibility and 5) efficacy beliefs.
According to Drucker (2003) in such dynamic reality, creativeradiéctive

people are crucial asselsmtneed to be preserved and grown syatematic,

logical, and purposeful manner. This 21st Century understanding of the world is
what calls for an education and training that includes teaching with technology
andapparenly newways of conceiving and offering, teaching and learning
(VaughanGarrison, & Clevelandnnes, 2013). In th&ge ofinformation

(Reigeluth, 1999)hese new ways are: the need for customization,-tessad

work, accountable autonomy, cooperative relationships, shared decision making,
initiative, diversity, and networkecbmmunications among other. According to
Paas, van Merriénboer, and van Gog (2012) this new era is one in which the
models of instruction should be based on complexlifeaéxperiences that foster

flexible problemsolving and selfegulated learning skd (2012).

c) Instructional Design

Rousseau (1762) thought that fithe most
training meno (p. 1) and that he would rat
met hod than adopt a better method by halve
Amer i can philosopher and psychol ogi st once
great, a very great mistake, if you think that psychology, being the science of the

mindébs | aws, i s something from which you <c

schemes and methods oftns uct i on f or | mmdpara.&)tine school ro
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the realm ofArt and Education Munr o (1926) wrote that @dto
technique is to fix a habit of perception; when this is done, the individual is

already an echo of somebody else, amdthacademi ¢ fetters are fir
(p. 322). More recently, Lowyck (2014ptediit he transi ti ons bet wee
findings, principles, and concrete implementations are sti$iclered

problematico (p. 15).

Many instructionaldesign theories have mosefully organized what is
known about learning and instruction, and we will review four of these
instructionaldesign theoretical frameworkSagnés (1965& Gagné 1985),
Reigeluth’s (1983, 1998, Carr-Chellman,2009), Merrill's (2001, 2002, 2013)
andPaas, van Merriénboer, and van Gog’s (2012) to learn some of the principles
with which we can evaluate a design of instruction foadiserencei.e. towards
which framework it is conformed, and for @sherencei.e. to what extent it

conforms to sucparadigm, to confirm that it was not adoplbsdhalves

1. The Conditions of Learning

ThegoaloiGagn®é s t heory of instruction (1965)
rationally based relationship between learning processes, instructional events, and
learning outcomes (p42). The Conditions of Learning theory of instruction is
based on the notion that learning is a set of nine internal processes that transform
the stimulation of an environment into lotgrm memory states or learning
outcomes. Every learning event ent#lils presence oflaarnerwith time
devoted to learning andfavourabledesire to learn, aaventthatstimulateghe

|l earner6s senses or st i mamorwspreviduhhe contents
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knowledge and skills (e.g. discourse comprehension), aespbanser

performance from the learner that results from these inputs.

The nine internal processes and corresponding instructional events are: 1)
attention or alertnessgaining attention, 2) expectaneinforming learners of the
objective, 3) retrieal to working memory stimulating recall of prior learning, 4)
selective perceptionpresenting the stimulus, 5) semantic encoding or entry to
Long-Term memory providing learning guidance, 6) respondiggiciting
performance, 7) reinforcemenproviding feedback, 8) retrieval and
reinforcement assessing performance, and 9) cueing retrieval and generalization

- enhancing retention and transfer.

According toGagn&1965), each of these instructional events must be
designed specifically for differéfearning outcomesntellectual skillsor
learning to use symbols to represent the environment with -g@ovkrned
language (which in turn is composed of discriminations, concepts, rules, and
combination of rules or high@rder rules)rognitive stratgiesor learning to
regul ate oneb6s own internal processes of
thinking; verbal informationor the ability to retain and access verbalized
information from labels or names, facts, interrelated facts or bodies of kn@wledg
and organized sets of facts or schemator skillsor the ability to perform certain
prescribed movements and the improvement in their precision and smoothness
with practice; andttitudesor internal affective and cognitive states and
internalizedbehavioursthat influence the individual choices of personal action

towards objects, persons.
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2. An Instruction for the Information Age

Charles M. Reigeluth described (1983) a variety of methods of instruction,
then summarized (1999) a broad sample of methonhswiiction for the
Information Age, and recently propos&d Carr-Chellman,2009) a common
knowledge base about instruction. InstructieDakign theories (1999) prescribe
different types of methods of instruction according to the situation created by th
instructional conditions and the desired outcomes. The instructional conditions
under which the instruction takes place include: 1) the nature of what is to be
learned (e.g. understanding. skills), 2) the nature of the learner (e.g. prior
knowledge ad motivations), 3) the nature of the learning environment (e.g. class
size and place), and 4) the nature of the instructional development constraints (e.g.
time and money). The desired outcomes include: a) the levefteofiveneser
the attainment ofdarning goals, bfficiencyor the effectiveness of the
instruction in terms of time and cost, andappealor the extent to which learners
enjoy the instruction and delve further into a topic. It is important to have in mind
that instructionadesign tleories do not describe or predict the amount of learning
that will happen when a method of instruction is applied. Instead, instruetional
design theories prescribe in which situations which methods of instruction are
more appropriate or should be appliedstnpreferably to improve the probability

of producing better results.

According to Reigeluth, the Information Age (1999) requires instructional
designs that offer flexible guidelinestasvhen and how learners should be given

initiative, work in teams, wrk on authentic tasks, choose from a variety of
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methods, use advanced technologies, and be allowed to persevere on their own.
Instructionaldesign theories for the information age provided guidelines for
learnercentered learning experiences in the domaithumarcognitive(e.g.
understanding, open learning, constructivist learning, collaborative problem
solving, learning communities, setgulated learning, methods of thinking,
instructional transaction, and elaboration thegogy,chomotarandaffectve
development (e.g. emotional intelligence, attitudinal instruction, virtue, and

spiritual development).

According to Reigeluth’s common knowledge appro&cérr-
Chellman,2009) instructionatlesign theories should be organized according to
their apprach to instruction (i.e. direct, discussion, experiential, proftlased,
and simulation) and to the desired outcomes of instruction (i.e. fostering skill,

understanding, affective development, and integrated outcomes across domains).

3. First Principles of Instruction

Merrill’s (2013, 2002& 2001) five first principles of instructional design
are thought to be essential for an effective, efficient, and engaging acquisition of
knowledge or skill in educational and training environmevesrill distilled
thes five first principles by analyzing several instructional design theories
including: Schwartzoés (& Lin, Brophy, & Br
instruction, Andredés (1997) instructional
approaches to understandidge | sondés (1999) -solihgl aborati ve
Jonassendés (1999) constructivist7learning

& Kirschner, 2007) cognitive four components of instructional design (4C/ID),
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and Schankos (& Ber man,by&8inilcPher son, 199)

Merrill 6s pr i me200fm)lare hhoughlt® bk Blatiorsipd 2 ,
that underlie any model or method of instruction and are thought to always be true
under appropriate conditions: Rjoblem or taskcentered instruction is the most
effecive method of instructiorvg. information, demonstration, and application
methods), and should involve four phases of learrihgctivationof previous
knowledge and skill3) demonstratiorof the skill to be learned (or vicarious
learning; 4) applicaton of the skill by the learneand 5)integrationof the skill
into the realworld or reflecting on, discussing, and defending the newtjuired

skill in a community.

The appropriate conditions of a problem or task centered instruction are
provided by snple-to-complex solutions of realorld problems and the guided
and explicit comparison of problems. The appropriate activation of previous
knowledge entails the recall or acquisition of a mental model, structure or
framework that is the basis for guidancoaching, and reflection. Demonstration
requires consistency with the learning goal, guidance to relevant information,
multiple representations, and the use of multimedia to implement specifically
prescribed instructional events. An appropriate apphinaif the newly acquired
knowledge is consistent with what is taught, is supported by opportunities to
observe the consequences of oneds actions
demonstrations of how one should have performed an action or corrective
feedback, ad is supported by a gradually withdrawn coaching or scaffolding that

helps the learner use a mental framework, recall previous knowledge, or select the



59

information that is relevant. An appropriate integration involves the opportunity to
realize that oneam solve a problem or perform a task that could not be done by
proudly demonstrating, reflectirgn, di scussing and defending

oneds peers.

4. Learning tasks based on complex redife experiences

Paas, vaiMerriénboer and van Gog (2012) cogr that learning tasks

that are based on complexrtal f e experi ences are the Adriv

in the contemporary | earning |l andscapeo (p
by the authors is one i n wlonhdemandiamdl ucati ona
customized for the individual | earnero (p.

time and place independent and in technolagly settings and in which diverse
groups of lifelong learners learn in the context of their participation inbesed

learning communities or communities of practice.

In this learning landscapehat needs to be learnacke a)flexible problem
solving skillsand b)selfregulated learning skillsAn instructional design that
promotes this type of learning should bepassive to each individual and
provide an adaptive or flexible design across five ranges or dimensions:-1) well
structuredvs. ill -structuredoroblems, 2) domaispecificvs. domaingeneral
competencies, 3) cognitive structure and processesetacogniive processes,

4) expertnovicevs. expert to expert performance mappings or observational
learning, and 5) specific learning objectiwssauthentic reference situations.
Ideally the design should be basedlbistructuredoroblems, domakgeneral

probem sol ving skill s, awareness of oneb6s ow
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understand, control, and manipul ate
observing amongst equals, and the use of cognitively authentideeal whole

tasks.

The main principts (vanMerriénboey 1997; Paas, vaderriénboer &
van Gog, 2012) for the design of an instruction that promotes learning flexible
problemsolving and selfegulated learning skills from complex reabrld tasks
are the following: i) sequence task clas®esicrease in complexity to optimize
cognitive load; ii) provide high levels of support or guidance and gradually
decrease it; iii) promote germane load by increasing the contextual interference
between tasks within each task class, i.e. randomizedrsszpief different types
of learning tasks and spaced stimulus presentatiaméssed presentations); iv)
provide just in time supportive and procedural information, i.e. theories and
mental models, cognitive strategies, and procedural informationpvider
sufficient and timely feedback that allows the learners to verify their answers and
provides them with information that guides them towards a correct answer on
future tasks; and vi) timely prompt learners to reflect with-egfflanation and

critical-thinking prompts.

According to Paas, vaderriénboey and van Gog (2012) adjustments in
the levels of support and complexity of the learning tasks provide an instruction
adapted to | earnersdé |l evels of prior
of the learning experience can be attained by meanssyfst@rcontrolled
models or instructional agent (human or machine) controlleshajed

responsibilityor systeracontrolled models that provide learners with the freedom

A

oneos

k nowl
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of choice over a set of reconended tasks; or iiadvisorymodels in which
learners receive advice in selecting their learning tasks in higher degrees of
responsibility, seldirected or selfegulated learning. Advisory models of
personalized instruction can peoceduralor rule baed,socialor advice based
on the other learners succesdfahavioursandmetacognitiveor advise that
helps learners apply cognitive strategieageessheir own performance and
develop their selfegulation skills. Meta&ognitiveadviceis the mostlesirable

type of adaptive, personalized instruction.
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CHAPTER 3 ~ Research Design

Methodblogy

Design is a broad human activity thpairsueghe question ofiow things
ought to bgFischer, 2013)Desigrtbased research (Reinmann, 2013) is an
emerging degin and research methodologhis type of researcilows
educational researchers Ato systematically
interventions in aut henODeésignbasedt ti ngso ( Hung
innovations embody specific theoretical claimswhieaching and learning and
help understand the relationships among educational theory, @estacts and
practice (DesigiBased Research Collective, 200B3gsignbased research
requires significant literature review, uses formative evaluation eseanch

method, and many data collection and analysis metfWedsg & Hanafin, 2005)

Design and Development Research (Van der Akker, 1920pisblern
oriented and interdciplinarytype ofresearch thageekgo reduce uncertainty of
decision making imlesigning and developing educational interventions by
providing ideas far a) optimizing the quality of the intervention to be develgped
and b)for generating, articulating and testing design principles, substantive or

procedural, i.e. how it should lkdike or how it should be developed.

According to Van deAkker (1999)development research is different
from other research approaches, e.g. descriptive, analytical or experimental
research, because it focuses on creating a practical and effectiventitanfor
an intended change Isyccessivapproximation of interventiong a preferably

constructivistinteraction withpractitioners The outcomes or knowledge claims of
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development research dreuristic statements.e. substantive or methodological
design principledor specific design and development taskasn der Akker

propose the followingformat for these heuristic statements:

"If you want to design intervention X [for the purpose/function Y in
context Z], then you are best advised to give ithizrvention the characteristics
A, B, and C [substantive emphasis], and to do that via procedures K, L, and M

[procedural emphasis], because of arguments P, Q, and R." (1999, p. 9).

Development resear¢h999)is different fromprofessional design and
developmenbecause of 1) more extensive and systematic preliminary
investigation of the theoretical knowledge, e.g. a literature re\Agmpre
systematic efforts applying and articulating the theoretical rationale for design
choices;3) empirical evidace about the practicality and effectiveness of the
intervention for the intended group in real user settiagd 4) systematic
documentation, analysis and reflection throughout the processes of design,

development, evaluation and implementation.

Formative evaluation procedurésve a central role development
research\{an der Akker,1999 Plomp, 2007 Nieveen, 200yand should be
integrated in a cycle of analysis, design, evaluatiangrevisionto contribute to
theimprovemenbf anintervention.Formative evaluation in the context of
development research gives priority to the richness of information, salience and
meaningfulness of suggestions in how to make an intervention stronger, and the
efficiency of information, lower costs in time and energrydata collection,
processing, analysis and communication; the triangulation of data interpretation

methodsshould beapplied to increase certainfijhe purpose of formative



64

evaluation is to improve the quality of the interventiQuality is equivalenta: a)
content validityor the extent to which the design of the intervention is based on
theoretical knowledge; lonstruct validityor the extent to which the various
components of the intervention are consistently linked to each other; c)
practicality or the extent to which users and other experts consider the
intervention as appealing and usable; aneff#)ctiveneser how consistent are

the experiences and outcomes of the intervention with the intended aims.

Formative research investigates comprehensiterventions that deal
with many interrelated elements at the same time; thus, critical variables are
difficult to isolate, manipulate and measure (198®)wever,summative
evaluation via experimental methods, i.e. design experiments, may be agteropri
and feasiblavhen measuring theffectiveness ofmoremature interventionand
larger numbers of studentSeneralization oformative researcfindings cannot
be based on statistical techniquestead formative research generalizes its
findings by fcilitating analogy reasoning through) clear theoretical
articulation of the design principles appliéx careful description of the
evaluation procedurgandc) careful description of the implementation context
Moreover,alargeror “thicker desciption of the proces-context mayncrease

theecological validity of the results.

Kelly (2004), based on Brown’s (1992) and Collins (1999) design
research, argued that design reseatath as development (Van der Akker, 1999)
or formative research (Rgeluth & Frick, 1999) does not constitute a logic or

scientific methodology. Some of the reasons for this conclusion are that design
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research does not have a conceptual structure, i.e. a logos or argumentative
grammar, it does not contribute to the problef demarcation or differentiation

of scientific claims and pseudoscience or metaphysical claims, and that its
generalizations over actotsehavioursand context are weak. Howeviiis in

the context of discovery (Phillips, 2006) that researchersagigpeativity and do
much preliminary investigation guided by deep factual and theoretical background

knowledge.

Method

The research methahtailedthe process of creaiga practical and
effectivelearninginterventionfor an EDU 210 Blended Learning Mole. The
researcheusedthedevelopment research (Van der Akker, 1999) methodology to
optimize the quality of the planned design and the development of the

instructional interventions

Participants and Procedures

The object of analysiwasthe design andevelopment othe EDU 210
Module 3 Copyright & Intellectual Property instructional interventibime
researcheperformedthe following development research proceduresuilyl a
theoretical framework; 2) articulate a heuristic statemedesign pringles with
the theoretical framewor®/an der Akker, 1999, p. 9B) design and develop the
EDU 210 Module 3 blended learning experience applyindgnéugistic statement
and 4) evaluate the quality of the planned intervention in terms of its content and

construct validity (Van der Akker, 1999; Plomp, 2007; Nieveen, 2007).
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Measuresand Data Analysis

The researchezvaluate the quality of the planned intervention in terms
of its content validityor the extent to which the design of the intervention is based
onthetheoreticalframework and heuristic statemeanhdconstruct validityor the
extent to which the various components of the intervention are consistently linked

to each other (Van der Akker, 1999; Plomp, 2007; Nieveen, 2007)

Reliability

According b the DesigrBased Research Collective (2003), reliability is
necessary fN-basemdkeedeargh a scientifically
and it can be promoted in this type of research through: a) triangulation from
multiple data sources, b) ref&in of analyses across cycles of enactment, and c)
use (or creation) of standardized measures or instruniadause of its
developmental naturéhereliability of this projectwill depend on future cycles of

practical application, and formative and suative evaluation of its results.

Ethical Considerations

The research project, of which this thesis is a part, received research ethics
approval from the University of Alberta Research Ethics Board, Project Name
AUnder standing the oaaesopnd, HNper mMedO0DAO4A1lE

December 16, 2013.

Limitations

Development research (Van der Akker, 198% desigrbased research
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(Reinmann, 2013nethodology thaseeks to definbow things ought to beot

how things ar€Fischer, 2013)Development resee (Van der Akker, 1999)
focuses on creating practical and effective interventionspecific design and
development tasksy successive approximatiot@rmative evaluatioms an
essential part of development reseanbentailsa qualitative evaluatioof the
validity, practicality and effectiveness of the designed intervention (Van der
Akker, 1999; Plomp, 2007; Nieveen, 200In) the future, e results of this
research, i.e. the design of the EDU 210 Module 3 blended instructional
intervention, shoul benefit from evaluatings practicality and effectivenesBhe
development research methodology (1999) also suggests the possibility of
applying summative evaluations via experimental methods once the design of the
planned interventions ameature i.e.have been improved through several cycles
of formative evalation.However, @neralization of research findingannot be
based on statistical techniques bofa clear theoretical articulation and a careful

description of the evaluaticandthe context ¢ implementation
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CHAPTER 4 ~ Results

Heuristic statement

If onewantsto desigrnanEthical Digital Citizenshipntervention(X) to
promotethatpreservice teachers reflect on the conventions and responsibilities of
digital citizenship(Y) in the contextof a blendeddeliveryundergraduate course
thatexamines the frameworks, trends, issues and futuristic scenarios on the role of
technology in educatiofz) thenone isbest advised tgive that intervention the
characteristics odin information age learnjnexperienceA), which promotes an
effective, efficient, and engaging acquisition of knowledge or $)ll &nd the
development of flexible problersolving and selfegulated learning skillsQ),
and to do thaby: measuring theamount of content delived onling(K);
consideringhe ¢ u d e mernal @nd external conditions (&hdther attention
and motivation(M); desigrnng the instructional actities consdering a set of
principles (N);fosteing immediacy and social presence depending on the
mediun used for instruction (Q¥caffoldng self-regulated learning skill@);
fosteing collaborative learning antthe formation otommunitesof inquiry (Q);
supporting learning witformative and summativesaessmest(R); and
measuringhe effectivenes®f the learning experienagitht he st udent s 6

satisfactionperformancecgollaboration, and understandi(tg).
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Table 1~ Instructional Design Heuristic statement

Heuristic Statement

(X)  Design arfiEthical Digital Citizenship intervention.

(Y)  Promotepre-service teachers to reflect on the conventions and responsibilities
digital citizenship including privacy, intellectual property and copyright.

(2) In a University of Alberta blended undergraduate course that examines the
frameworks, trends, issuaad futuristic scenarios on the role of technology in

education.

Characteristics Means

(A)  An information age learning (K) Measure the amount of content
experience delivered online.

(B) Promoteeffective, efficient& b Consider the st
engaging acquisition of knowledge external conditions
or skill

(C)  Promotes the development of flexit M) Consi der the stu
problemsolving and selfegulated motivation.
learning skills

(N)  Design the instructional activise
considering a set of principles

(O) Foster immediacy and social
presence depending on the mediur
used for instruction

(P) Scaffold selregulated learning
skills

(Q) Foster collaborative learning and th
formation of communities of inquiry

(R)  Support learning with formative anc
summative assessments

(8) Measuring the effectiveness of the
learning experience with the
student sé satisf
collaboration, and understanding
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The design of ablended learningntervention

EDU 210B1 Sul4 Introduction to Educational Technology is a six week
blendeddeliverysummer course open for 2@nior undergraduastudents
preferablyB.Ed.andB.Ed.combined degree studerfW&elch & Fricker, 2014;

UofA Office of the Registrar, 2014¢lassesand examinations are programmed to

runfrom July 7 to August 15, 2014.

a) The course

Three hours of lecture and three hours of lab twaeeapproved by the
Faculty of Education and the UofA Office of the Regis(e4y14)for this course
Most of the materia and activities of the course are organized and available for
the enrolled students and team of instructors@©lass the University of Alberta
Moodle based Learning Management System (LM8g lecture hourfor every
moduleare formally 90 minutes daceto-face class every Monday and
Wednesday and 90 minutes of selfulated learning with pre and post lecture
interactive activitieslnteractive Lecture activities are worth 55% of the overall
summative evaluation assessed by a Midterm (15%) and alative Final exam
(30%), and discussions and feeture activities (10%).ab timehours are
formally three hours of setegulated handen learning activitiesalled Flex
Labs A team of mentorand instructorsire available tsupport these activities
Monday to Friday from 8 a.m. to 4 p.ma faceto-face, chat or phone
interactionsand 30 minutes demonstratiorkshops, i.e. Red Chddemos Flex

Lab activities are worth 45% of the overall summative evaluaieven
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instructorswererequiredto deliver the course; the researcheasresponsible for
the design and delivery of two of the ten modules of the course: Module 3
Intellectual Property and Copyright and Module 9 Technology in Learning and
Teaching TheorieS he course is built around six themor unitglelivered

through one or momnodulesso that by the end of the courstne students attain

the followingset of outcomes:

Table 2~ EDU 210 Units, Modules & Outcomes

Units Outcomes

1.Innovative Professional Practice | 1) Articulate and select framarks that guide
their use of technology in education.

2.Ethical Digital Citizenship 2) Understand the role of digital technologies
within the teaching profession.
3.Technology Theories and 3) Explore and demonstrate the use of
Frameworks technologies that suppddaching and
learning.
4.Digital Learning Environments 4) Reflect on the conventions and

responsibilities of digital citizenship
including privacy, intellectual property and

copyright.
5.Emerging Technologies in 5) Begin to develop a philosophy of teau
Education with technology.

b) The Module

Module 3- Copyright and Intellectual Property part of the ethical digital
citizenshipthemeand all of its activities should be directed towards the reflection
on the conventions and responsibilities of digital citibgméncluding privacy,
intellectual property and copyrighiio reflect(2014 on something iso realize

(2014) i.e. to cause something to become real, to understand or to become aware
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of somethingand/ orto consider(2014) i.e. thinking aboubr taking into account

something carefully in order to make a chombecisionor judgementThe nature

of what is to be learneg@Reigeluth, 1999) throughout this lecture is the following:

Digital citizenship(Ribble, 2014) entaila set of norms of appropriate,

responsiblédehavioumwith regard to the use of technologgross nine themes:

digital accessdigital commerce, digital communication, digital literacy, digital

etiquette, digital law, digital rights and responsibilities, digital health and

wellness, andidital security or seHprotection.Then theconceptual schema that

will organizethis moduleshould behe following:

To learnhow touselntellectual Property in educati@ntails learning
o n eightsandresponsibilitiedeforethe Law and learning toonduct oneself
with academic integrityi.e. learning to condudt¢gally and ethicallwhen using

ot her peoplebdbs work in education.

Thus,by the end of théintellectual Property, Copyright, and Academic

Integrityd | ethetstudergs should be able to:

o o M w N oPE

Define intellectual property, copyright, and academic integrity.

Recognize key terms related to intellectual property, copyright, and academic integrity.
Interpret common intellectual property and copyright issues in education.

Apply academic integrity, quyright and intellectual property laws and rules.

Evaluate how and when you can use information appropriate and responsibly.

Create and use intellectual property and technology within the norms of the appropriate

and responsiblbehaviourof Digital Citizenship.

As mentioned before, the module entails a series of online antbté@ee

activities organized into an Interactive Lecture and a Flex Thé.overall design

of the Module should plan for opportunities to attain treegeomes, whicln

turn shoutl be conducive for a reflection on the conventions and responsibilities
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of digital citizenship including privacy, intellectual property and copyrighe
following graphic timeline should help visualia# of theMo d u plandes

instructional eventandthe overall design of the Module:

Figure 2 ~EDU 210Module 3Instructional Eventimeline

| 2

Digital Story

Key Terms Glossary

How are we doing? Challenge

Each tasKi.e. horizontal bubblefepresents a different instructional event
which needs to be internally cohetdre. according tadhe nature of the event
(eg. faceto-face, online, selfegulated or collaborative, et@ahdthe principles of
design suggested by the theoretical framewamnki externally aligned with the
purposes of the Moduléhe Coursendthe established blended learning
framework {.e. Interactive Lecture and Flexab). The instructional events are the
following: eClass, theet of materials, instructions and activities available
through theVirtual Learning Environment (VLEyom July 7 to August 13;

Digital Story, an Articulate Storylineased hypermedia available from the
beginning of the course and due July & lecture resources, list of texts,
multimedia, and tutorials available from the beginning of the course and due

before classClass, a 90 minutes fate-face classroornteraction Flex Lab,a
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set of digitalartefactghat students need to develop and publish on their personal
websites (i.e. ePortfoliosKey Terms Glossary, a post lectwalaborative

activity designed to reinforcgtudents identification and recall of tkey terms

the How are we doing? Challenge, a post lecture activity designed to provide the
studentodos with additional opportunities

thework of the instructional teanand the uwbrics, midterm and final exams.

c) eClass the Virtual Learning Environment (VLE)

The timeline of events informs the Figure 3 ~EDU 210 Module 3 eClass VLE organization

5 @ Module3

organization (i.e. order and hierarchy)
Copyright and Intellectual Property

and programming of each activity on Interactive Lecture

Please complete the Intellectual Property and Education
Digital Story by Sunday, July 13, 2014 @ 11:55 p.m.

eClass geeappendixA & figure 3). This s Miandiy, 11 i i

2 (yerview, Resources, Digital Story, Rubric

new desig is based on the springrsion

) | Intellectual Property and Education Digital Story

of the Coursésee appendixeB & C) and o scumere

Restricted: Available from 13 July 2014, 11:55 PM.

it replaces avritten online discussion

Restricted (completely hidden, no message): Available from
14 July 2014, 8:30 AM.

forum (Seeappend IXD) Wlth a Restricted (completely hidden, no message): Available from
14 July 2014, 8:30 AM.

hypermedia digital storyand a former

FlexLab

gueSt |eCtu réseeappend IBSI & ‘J) Wlth Module 3 FlexLab Submission Due Sunday, July 20, 2014 @
11:55 p.m.
a neWCIaSS p|anThiS nereSQn alSO g&ooiiucl@efﬁéesxéil;.PeerAssessment Due Thursday, July 24,

2m. (yerview, Resources, Activity, Rubric

updateseveral elementshe nteractive 8 Module 3 Fiex Lab Submission  (Group)

Click here to reserve your spotin a Red Chair Demo
lectureoverview (seeappendieskE & F),
resourcegseeappendiesG & H), and ubric (seeappendixK), and introduces

two newpost lecture activitieQriginals andnarkupsof theseelements of the

previows instructional desigare availablen theaforanentioned appendixe$he
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following table provides a summary bfesechanges:

Table 3 ~EDU 210New Module 3 eClasstructure

Module 3 Copyright and Intellectual Property

Interactive Lecture
* Complete the Intellectual Property and Education Digital Stary **
* Intellectual Property & Education Digital Story (Slides) ™~

Upgared

*  Overview
e Resources “F
e Class™™
e  KeyTerms Glaossary (Collabarative)
= How are we doing? Challenge ™™

* Rubric

FlexLab
s Overview
s Resources “Péeed

s Activity

+« Red Chair Demo

s« Module 3 FlexLab Submission

+« Module 3 FlexLab Peer Assessment

» Rubric

d) Digital story

The digital storysee appendix br see theDigital Sory herg is an

Articulate Storyline based hypermedia presentafld principles of design that

inspired this presentation are the Multimedia and Hypermedia Principles of

design.The struture of the navigation is mostly linear, however it is programmed

to allow the students to control the pace of the lecture and slides are setup to be
manually advanced, i.e. will only advance
buttons.There is a mairelcture the runs linearly from the beginning to the end

(i.e. by only using th&lextbuttons). Five branching options are offered

throughout the lecture to enrich the learning experience. Two branching options

direct the students tiove additional slidesn which two examples of copyright


http://educ.articulate-online.com/6256367612
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issues are explained within the digital story. Two other options direct the students

to external tutorialsat should help themleamow t o use other peopl e
ethically and legally, and a fifth optiafirects tothe Reference Listvhich is

presentedhroughout a set of slides within the digital stokil.of the

aforementioned elements of the story can be observed in the following figure:
Figure4~Di gi t al Story ASummaryodo sl ide

o M Gl Not
EDU 210 Intellectual Property & Education enu ossary otes

Resources i |

Copyright Owner
Copyright Infringement?
Copyright Infringement!

‘ Reference List X
L Wikipedia
; ALsERTA

Copyright Infringement!

Reference List
Reference List
Reference List
Reference List
Reference List

Reference List

| > O | | <Prev || NEXT > Referance List

The narrat or 0syshartythe parrationsor theu20 gidescf f u | |
the main lecture section is only 7 minutes and 30 sedondswith a minimum
of 6 and a maximum of 40 secorur slide Addi ti onally the narrat
avail abl e aztion vathinfithe digitel torg (segfigure 5). Images and
animations are purposefully programmed to be semantically aligeeghimated
to enter or exit the slides synchronized w
setup mainly with two purposes: to provide context, and sxdase images were
static and are literally the background of what is presented, and to demonstrate the

concepts presented, for example the image of a mug or shirt of a copyright
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Figure 5 ~Digital StoryNotes section

Menu Glossary Notes

EDU 210 Intellectual Property & Education

Resources Key concepts

These are the key concepts
Ke conce ts Kou need make sure you
now and understand in

order to use other people's

work ethically. You can find
each one of them in your
glossary.

e Academic integrity Citation styles e sl ity
e Plagiarism e APA Style Urerty of Albert Lnares
¢ Quoting ¢ In-text citations

e Paraphrasing

5.1: What is plagiarism?
. 5.2: Avoiding plagiarism
Referen Ce LlSt 5.3: What is paraphrasing?
5.4: Anatomy of a citation and
reference
5.5: Citation styles

You can click on this image to
[E3 UNIVERSITY OF ALBERTA visit the University of Alberta
' LIBRARIES Citations & academic
integrity tutorials. You can
also find the link in the
Interactive Lecture Resources
Tab for this module.

‘I‘L,. 0| |7(PREV"NEXT>:‘

material appears as the narratamtions them. The other visual element present
in the digital story is text. Within the slides text appears in the form of titles, with
large fonts in bold, in the form of subtitles or short sentences to highlight an
important concept, or as-text citatons in a small font to model how to

acknowl edge other peopleds wor k.

Figure 6 ~Digital Story Menu

M Gl Not:
EDU 210 Intellectual Property & Education enu ossary otes

Resources » EDU210Ir

RN

- el B

vy v v v

Reference List
Reference List
Reference List

Reference List

Reference List

‘ I‘ ‘_y > O ‘ | < PREV ) | NEXT > Reference List
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Figure 7 ~Digital Story Resources

Additionally, the structure of t
section which can be used to navigate fump to any slidefseefigure 6), a set
of 18 online resources are available through hyperlinks in a section called
A R e s o usedfigare 9, and a set of 2Reyterms and their definitions are

l i sted under t lfseefigared.t i on AGlI ossaryo

Figure 8 ~ Digital Story Glossary

he

Di gi





























































































































































































