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Foreword

Iltds not often within the Distance Learning indus
Distance Learning technologies, distribution systemblended learning,virtual worlds, and content

related supportrequirere nt s al |l within one manuscript. Dr . Ho
monograph entitled o0lnstructional Medi a Selection

Bl ended Learning & Keéeyshal GWoo 1l @ sab\iorldgpstthdatrai@o n Vi r t
find.

In a pragmatic and welwritten description of appropriate challenges and choices for Distance
Learning sources, the authors have created a quality paper based on sound Distance Learning
pedagogical theories proven over time and evegady for the future. This USDLA publication is a
must read for anyone interested in the field of Distance Learning as well as for any veteran of the
industry.

The United States Distance Learning Association and the authors would like to acknowledge and
express their appreciation to Chistine Wesselsfor her innovative design of this manuscript.

John G. Flores, Ph.D.
Chief Executive Officer
United States Distance Learning Association



Table of Contents

V1.

VII.

VIIL.

Purpose and Use of the Media Selection Guide ..........cccoeviiiiiiiiiiiiiiineeei e 1
An Introduction to DIStance Learning  .......ccoeoiiiiiiiiimiiiiiiiiiiee e 2
The Emergence Of DiStAnCe LEAIMING. .. ...uuuuu ettt ettt et e e e e e e e e eeeeeeaene 4
The Arrival Of BIENEA LEAIMING . .....uuiuiii ettt 5
Instructional Strategies Supporting Distance Learning — .......cccceivveeveeiiiiieeeeeeinnnn. 8
Instructional Strategies Visa-vis COgNItiVe StrategieS........cuiiiiiiiiiiiie et e e e 8
Impact and Variability of Learning/Cognitive STYIES...........uuuuiiiiiiiiiieee e 9
GENEratiONAIDIfEIENCES ... .t e e e et a s 10
Instructional Media for Distance Learning  ........cooooiiiiiiiiiiiiiiiiie e 13
Synchronous versus Asynchronous Learning ENVIFONMENTS.......c.c.uuiieiieiiioree e eeeeen e e e 13
Yo o3 = 1IN\ =0 L= S 14
Symmetrical versus Asymmetrical Learning ENVIFONMENLS. ..........uuuuiiiiiiiiiiee e 14
Taxonomy of Distace Learning MeETIal.........oviiee i 16
Instructional Media Delivery for Distance Learning  ......cocoooveviiiiiiieeveiiiine e 17
Strengths and Weaknesses of Instructional Delivery Media.............covveiiiiiieeiiiiiiii e, 20
Blended Learning: Integrating Multiple Media — ........ccooeeviiiiiiii e, 29
] 1T pTo =To I T T o] o T 0] g To =T o) £ 30
Blended Learning MOEL...........io it e e e e e e e e e e eaa e e e e e e e e eeneen 30
Blended Learning CONCEPT Ma.....c.uuuiiiiiiie et e e e e e e et e e e e et e e e e e et e e e aeeananaaeaens 33
(7o) aTot=T o2 A0 I3 Y/ o] 0] (0] 1T /PP 34
(0] aTot=T o) Aol =1 F= =] 1o | 2 S 36
Introduction to Virtual WOrIAS ... 37
AVALATS . ettt et et oot e e R Lot e e e a e e e et b et e e ne it e e eerb s 37
The Evolution of the Virtual Worlds INAUSLLY.........cooiiiiii e 38
AFfOrdances Of VIrtUal WOTIAS .......uuuiiii et e e e e as 38
Virtual Worlds fOr LEAIMING .........iieiiiii et e e e e e e e e e e e e e e s ran e e e eesaaseeeened 41
(@0 [ox 11 ][0 o PP UUURPPPPPPPPPPPPIN 43
ADOUL the AULNOIS  oeeiiiiii et e e e e e e e e e e e eeeeeaeees 45



List of Tables

Table 1: Instructional Strategies for Distance Learning............oceuuurieeieuiiareeeiiieeeeeieeeeeeiineeaeeees 12
Table 2: Taxonomy of DiStanCe LEAINING........ccouuuuiimiiieiieeeiiiiiie e 16
Table 3: Instructional Media Del®ry OPtiONS...........uuuiiiiieeeiiiiiii e e 17

Table 4: Bloomds Revised Taxo.nomy..Ma.p.p.ed..13d

List of Figures

Figure 1: The Historical Timeline of Distance Learning.................uuvvvvviieeiiiiiiiiiiiiiiiiiiiiiiiieieeeeeee 6
Figure 2: TheFamily Tree of DiStance Learning.........couuuuuuuuuiiieieeee ettt eeeenenes A
Figure 3: Symmetry of Interactivity & Instructional Media..............ccooooiiiiiiimniiiiinee e 15
Figure 4: Synchronous Media Mapped fostructional Strategies...........cceevviviiviiiiiiveeeiii e, 28
Figure 5: Asynchronous Media Mapped to Instructional Strategies............c.ccoeveeviiiieeieeiiiineennnns 28
Figure 6: Blended Learning Model COMPENTS............cooiiiiiiiiiiiiiiieee e e e e 30
Figure 7: Blended Learning CoNCEPt Map..........coiiiiiiiiiiiiieei e e e e e e e e e e e e eaanns 33
Figure 8: Blended Learningintegrating Multiple COmpoNeNntS.........c.ccoviiiieiiiiiieeeecen e, 35
Figure 9: Symmetry of Interactivity & Instructional Strategies............cooeevvviiiiiieeiii e, 35
Figure 10: The Elasticity of Blended Learnifigntegration of Media.................cccoeeveiiieeciniiiinnnnnnn. 36
Figure 11: Affordances of Virtual WOIIAS..............ii i 40
Figure 12: Distance Learning Instructional Media Selection MatriX..............ccoooeeviiiieeieeiiiin e, 44

l nstr



PURPOSEAND USE OFTHEMEDIA SELECTIONGUIDE

Increasingly, educators and trainers are challenged within their respective organizations to provide
for the efficient distribution of instructional content using instructional medialhe appropriate

selection of instuctional media to support distance learning is not intuitive and does not occur as a
matter of personal preferenceOn the contrary, instructional media selection is a systematic
sequence of qualitative processes based on sound instructional design prirfleip Although media
selection is often mentioned when studying the discipline of instructional technology or Instructional
Systems Design (ISD), it is sometimes overlooked when applying the selection process in a distance
learning environmentlt is our irtent, therefore, for this guide to highlight the essentials of good

media selection.We hope to present an instructionally sound and systematic approach to selecting
the most appropriate media for the delivery of content at a distance.

Media selection is a integral part of the Instructional Systems Design proceds that role, media
selection ensures that a specifiénstructional medium can support the attainment of given
learning objective.To that end, this guide is comprised of five major sectionsahwill assist you in
the media selection process to ensure the most appropriate media are selected based on the
learning environment:

contains an introduction to distance learning and includes definitions, general

SECTIONII constructs, a historical timdine tracing the evolution of distance learning in the
United States, and the ofamily tree
SECTION Il consists of a table of instructional strategies that can be used in either a

synchronous or asynchronous learning environment.

provides anintroduction to instructional media options for distance learning that
includes a description of the various technologies supporting distance learning,
SECTIONV brief overview of synchronous and asynchronous learning environments, a
discussion on symmetry of instructional media, and a taxonomy that will assist ir
selecting the most appropriate medium or set of media for distance learning.

is a comprehensive description of the instructional media including the strengths
SECTION/ e : : : . )
and weakresses of specific media and the applicable instructional strategies.

discussesblended learning and includes definitions from several different
SECTION NV  perspectives, introduces the concept of synchronicity and elasticity, and propos:
a tri-dimensiond blended learning model.

introduces the emerging virtual world application with a comprehensive
SECTION VI ) : . ) : ;
discussion on the attributes and strengths of the virtual learning environment.



AN INTRODUCTION TOISTANCELEARNING

Distance Learning has ested in the United States for more than 120 yeardNot surprisingly though,
many in the profession considered it a new phenomenon due largely to the emergence of the
Internet. The resulting explosion in online learning was quickly embraced throughout #dication
and training communities encompassing H2, higher education, and the corporate and government
sectors.

Just as new technologies have given rise to new distance learning applications and new distance
learning environments, so have they given rige new terms thatbasically refer tothe same thing.
Some of the more popular terms are-learning, online learning and webbased training The mid
1990s saw the coining of the termdistributed learning which was quickly adopted by many
organizations.Even in the higher education community, where distance education was born, there
have been revisions to the definition, to include the science distance teachingand the resultant
product, distance learning

The definition ofdistance educationin the academic community, however, has gained general
consensus through its presence in leading course texts and paeviewed journals As defined by
American Journal of Distance Education (1987listance education isinstitutionally based formal
education wherethe learning group is separated and where interactive communications systems
are used to connect instructors, learners, and resourcésAlternatively, theUnited States Distance
Learning Associationhas adopted the termdistance learning and defines itas the acquisition of
knowledge and skills through mediated information and instruction

After the birth of the USDLA in 1989, theos Alamos National Laboratorgrganized and sponsored
the First Annual Conference on Distance Learninghis conference braght together the leading
distance learning professionals from throughout the United Statels attendance were
representatives from higher education, #2, state and local governments, and thé&ederal
Government.One of the major objectives of the conferece was to agree on a universally accepted
definition of distance learning.The definition that emerged was elegant in its simplicity: distance
learning was defined asstructured learning that takes place without the physical presence of the
instruction2. This definition has been adopted by Department of Defersand the Federal
Government Distance Learning Association.

In the years that followed the Los Alamos conference, the distance learning landscape was changed
dramatically with the development of thérowser and the subsequent application of the Internet to
online learning.Emergingfrom this was a new set of terms born out dhe internet Webbased

1Garrison, D. R., & Shale, D. G. (1987). Mapping the boundarfedisiance education: Problems in defining the field

[Electronic version]. American Journal of Distance Education, 1(1). Retrieved February 16, 2006, from

http://www.ajde.com/Contents/voll _1.htm#abstracts

2 Alexander, J. B., Andrews, A. E., Hamer, N. D., Keller, J. W., Trainer, M. S. (1989). Distance learning conference

3Undersecretary of Defense for Personnel & Readiness. (2006oDI 1322.26, Development, Management, and Delivery of
Distributed Learning Retrieved April 14, 2010, fromhttp://www.dtic.mil/whs/directives/corres/pdf/132226p.pdf
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instruction, Web-based learning Web-based training online learning distributed learning and the
most prominentnew term,e-learning.

Unlike distance learningor distance education however, the terme-learningincludes the use of
instructional medi a t echnol o egléceosic Nohsurprisigly,dhe f i ni t i o
term e-earning evolved not from an application, but from the emergence of the business terras

commerceand e-mail.

Although the term dearning was coined in 1998, the term appears to have been used as early as
19974, Even though the ternedearningwas defined by the Amedan Society for Training &
Development (ASTD) asovering a wide set of applications and processes, such as Weased
learning, computerbased learning, virtual classrooms, and digital collaboratiott includes the
delivery of content via Internet, intraet/extranet (LAN/WAN), audieand videotape, satellite
broadcast, interactive TV, CROM, and mor&, the marketplace has generally accepted it as
applying only to the InternetAs a result, even this term has taken on different meanings, depending
on the arganization defining it, and has been variously defined as:

2 the facilitation of learning via electronic media or through the Internet or an intraret

2 Internetenabled learning

2 Instructional content or learning experiences delivered or enabled by election
technology

With rapid advancements in welbased collaborative tools, the next generation oflearning
emerged, e.g., d.earning 2.0, which has been defined athe idea of learning through digital
connections and peer collaboration enhanced by technalies driving Web 2.0 users empowered to
search, create, and collaborate in order to fulfill intrinsic needs to learn new informati®

Given the numerous definitions of what appears to be essentially the same construct, what are the
necessary and sufficiehelements of distance learning?n a practical level, for an activity to be
considereddistance learningit should includeiat minimumfithe following:

Physical distance between the student and the teachérthe most obvious element
An organization that povides the contentd in contrast to purely seldirected learning
Acurriculum & learning must have an objectivand therefore must have structure
Measurement of learningd without which no learning can be observed to have taken
place

& YOO

4 Cross, Jay.2004). An Informal History of eLearning. On the Horizon. Vol: 12 Issue: 3 pp: 2030, as cited inDefining
eLearning(2007). Retrieved from http://www.nwlink.com/~donclark/hrd/elearnin  g/define.html

5 ASTD, (2009). Retrieved fronhttp://www.astd.org/LC/glossary.htm

6 BNET Business DictionaryRetrieved from http://dictionary.bnet.com/definition/E -
learning.html?tag=coll:rbDictionary

7 Society for Applied Learning Technology, (2003). www.salt.org/glossary.asp

8 A Vision for e_earning: Report of the Commission on Technology & Adult Learn{2§01). Retrieved from
http://www.nga.org/Files/pdf/ELEARNINGREPORT.pdf

9 e-Learning Guild Research Report og-Learning 2.2 Learning in a Web 2.0 Worl&ep 2008
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We should note th& our having left out interaction in our definition above is intentiona¥Vhereas
interaction is usually desirable for good distance learning, we are oglynsideringthe categoricali
not the evaluativeisense of distance learning.

Generally speaking thendistance learningrefers to all forms of learning at a distance,

encompassing the full spectrum of instructional mediaincluding non-electronic medidwherease-
learninggener ally refers to those | earning activities
distance educationrefers specifically to learning activities within a2, higher education, or

professional continuing education environment where interaction is an integral component.

It should be noted the termdistributed learningevolved from thedefinition of distance learningbut
refers to only technology mediated instructiorAs defined by theDepartment of Defense Instruction,
distributed learningis structured learning mediated with technology thatloes not requirethe
physical presence of arinstructoro,

The Emergence of Distance Learning

Although this quote sounds as if it were referring to a new technological breakthrough, in reality, this

statement was uttered by the Reverend
Joseph H. Odell, D.D., delivered in “I do not know anymnovation upon existing
November of 1910 at the dediation of methods more radical and revolutionary than thié

the instruction building of thelnternational | The New Era in Education: A Study of the Psycholot
Correspondence Schoolin Scranton, PA of Corresnondence Mdiods of Instruction

One can follow the evolution of distance learning in the United States frahe late 19th century,
where it was rooted in correspondence, to the adaptation obmmunication media (radio and TV) in
the mid-20th Century,and the application of computefmediated instruction, and the emergence of
the Internet in the latter part of the centuryWhile Figure 1 presents a timeline of distance learning,
Fgure 2 tracesthe dgenealogy of distance learning by depicting its early origins to the application of
communication media (technology enabled) to computer mediated and electronically assisted
learning throughout the past 120 years.

In the earlyyearsof distance learring in the United States, the choice of instruction media to deliver
education was limited. However, as the country grew and evolved from an agrarian sodigtyan
industrialized nation, the demand for education increased significantly. With the ensuiEmergence
of radio and TV, the education community quickly realized the potential of these new media and
adopted them to distribute educatiomal programs to a geographically dispersed workforcéhen, as
the technology evolved, more delivery tools emergenl where the instructional designer now raa
plethora of choicesof mediathat can be used singularly or integrated to create a blended learning
solution.

10 Department of Defense Instruction (IDDI) 1322.26 (June, 2006)
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With the introduction of the computer, learning communities quickly realized the potential of this
powerful new technology and adopted it as another delivery tool. As the computer continued to
evolve, a new generation of the computenediated instruction arrived, and with the emergence of
the Internet, new collaborative tools and delivery media also apae=d.

It should be notedthath t he early 9086s, a mi ggestricenwionmergtgan fr o
amoreofastandal one o0di stri butedd computer environment t
computerbased training (CBT).

Change is inevital#, and tomorrow will bring newer and better technologies, accompanied by a new
set of challenges, but the goal is the sameo optimize the technology without sacrificing

instructional quality.In the end, incorporating sound instructional design princigeprovides a solid
foundation to ensure learning outcomes are attained.

The Arrival of Blended Learning

As indistance learning blended learning(or hybrid learning has its basisin the instructional design
process.Although the application of blendeddarning has been around for decadest is nothing
more [or less] thanemploying a variety of mediand methods.

Even thoughthe concept of /" - likel _—— 5b | d\
: i s i kely no e o ende

blend((aj(: learninghas beﬁ " rather the fundamental reconsideration of the content in light of

aroundfor many yearsfnere | o\ i nstructional and media c

is no universally accepted

definition; most often, it is Richard Voos, Blended Learningvhat is it and where might it

used to define a curriculum take us? SloarC View, Volume 2, 2003.

that includes portions of ~ ~/

traditional classroom instructionwith other portionsaccessed online. It can also refer to the useof

multiple mediafi synchronous or asynchronousto achieve an optimalintegration of instructional

methods based upon sound instructional designFrom an instructional design perspective, it is not a

novel idea.But why, then, did the term emergeRAsJack Gordon, Editeat-Large ofTraining

magazine,put his finger on it when hesaid in the July 2005 issuethe 6 | nig-geingtoeliminate-
facetofacet r ai ni ngd6 par adanditmh & htaesr ra x®pPb loadredled | ear ni ngo
learning protagonists as a way of admitting that classroom instruction is not going awdganet

MacDonald of Open Univeity (UK) agreesBlended learning seems to have arisen from a general

sense of disillusionment withthe standa | one adopt i on' Blénded lredriingie medi a. 6
merely a concept that argues that we shoulthink outside the Web The lesson is plain: onshould

not select media before identifying objectives. As Dr Tony Alessandra has often quippegscription

before diagnosis is malpracticéFor the purposes of this guide, therhlended learningrefers to the

appropriate combination of instructional medi to achieve learning objectives.

11 MacDonald Janet (2006).Blended Learning and Online Tutang: A Good Practice Guid&urlington, VT: Gower
Publishing Limited



Figure 1: The Historical Timeline of Distance Learning
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Figure2: The Family Tree of Distance Learning
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INSTRUCTIONAISTRATEGIESSUPPORTINGDISTANCELEARNING

The dssemination of content through the use of distance learning media is only as effective as the
quality of the instruction. Regardless of the learning environment, instruction is designed to transfer
knowledge from the instructor to the learner to the reaborld environment.To that end, the transfer
of knowledgeis facilitated by the development oé&ffective instructional strategies.

Scholars have identified learning to be primarily a social, dialogical proceS&cial learning theory
suggests that most larning takes place in a social context wherearner behavior is modeled by
others. This modeling can occur through lecture, guided discussion, rqilaying, case stug, and
other instructional strategiesEach distance learning medium, as depicted in thEaxonomy of
Distance Learning Instructional Mediahas its strengths and weaknesses when supporting various
instructional strategies.No single medium can support all instructional strategies.

How does this reality influence media selection and choice ioftructional strategies?Quite simply,
certain synchronous instructional technologies such as satellitel@arning, video teleconferencing,
and synchronous weklbased instruction, are best suited for instructional strategies that require a live
and dialectic learning environmentConversely, there are asynchronous instructional technologies
that are best integrated with strategies that require asynchronous learning environment.

So how does this all come togetherPlow do you ensure that the most appropriat@structional
media are selected based on specific learning objective®¥ combining theDistance Learning
Instructional Media Selection MatriXFigure 12 with the Table of Instructional Media Delivery
Options for Distance LearningTable 3)and the instructional strategies listed below, you can
increase the probability of selecting the most appropriate set of media

The instructional strategies depicted have proven to be effective in facilitating the transfer of
learning, and because in any given prograof instruction there are multiple learning objectives, it
follows that finding the right mediurdo-objective match will likely result in a blended media
approach.

Instructional Strategies vis -a-vis Cognitive Strategies

While instructional strategies foca on the transmissionof knowledge and describes the general
components of a set of procedures used to enable student mastery of learning outcomes, cognitive
learning strategies are methods used to help learners link new information to prior knowletigg o
that end, cognitive strategies focus on how the learner processes knowledge and provides a
structure for learning though mental strategies, andhese are used to facilitate the activation and
retention of prior knowledge by integrating active and expldeay learning techniques into the design
process.

12 Driscoll, Marcy P. (2005). Psychology of Learning for Instruction. Pearson.
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Impact and Variability of Learning/Cognitive Styles

The recurring debate concerning the efficacy of learning styles and their impact on learning
outcomes have beeraddressedin the literature for the past @ years.The research, bwever, has
not overwhelming supported thdwypothesisthat learning styles are useful in determining the most
appropriate instructional media to deliver contenfThe majority of research does not support a
significant statistical rdationship between learning/cognitive styles and learning outcomeSimply
stated, the research has notsshown thatlearning styleshave a significanteffect on learning
outcomes'3.

With that said much has been made ofndividual preferences and styles oflarning. And not without
god reason: eachersnotice that students varygreatlyin the speed and manner with which they pick
up new informationand concepts and the confidence with which they process and use thém

Unfortunately, he concept of learningtognitive stylesis one of the mostmisunderstood and
misused concepts in theeducation and training communities today. One of the reasonsl&ck of
understanding of thecomplexity of human brain functionsas theyrelate to learner modalities in
receiving information (.e., visual, aural, kinesthetic)and how the brain processes that information
(cognition).Research in neuroscience is discovering how the brain processes information acquired
through our primary learning modalities: visual, aural, and ldatheticfiand the results may appear
counterintuitive,

Oneimportant finding from that research is that memory is usually stored independentanfy
modality. Research shows that learnersypically store memories in terms of meanirfgnot in terms
of whetherthey saw, heard, or physically interacted with the informatiéh For exampleretention
has been shown tamprovewhenwords and picturesare used together, instead of usingvords
alonets,

Adding to theconfusionis the lack of distinction often madebetween learning modalitiesand
learning stylegithe terms are often used interchangeably.earning/cognitive stylesare habitual
ways of processing information to memorythey are waydearnerssense, think, solve problems, and
remember information.ConverselyJearning perceptual modalities, are sensorybased, and refer to
the primary waylearnerstake in information thoughthe senses:visual, auditory, kinesthetic, and

13 Harold Pashler, MarkMcDaniel, Doug Rohrer, and Robert Bjork, (2008). Learning Styles: Concepts and Evidence,
Psychological Science in the Public Interest. Retrieved from
http://www.psychologicalscien ce.org/journals/pspi/PSPI_9 3.pdf

14 Frank Coffield, David Moseley, Elaine Hall, Kathryn Ecclestone, (2004). Should we be using learning styles: What
research has to say to practice. Learning Skills and Research Centre, London. Retrieved from
http://www.ttrb.ac.uk/attachments/c455e462 -95c4-4b0d-8308-bbc5ed1053a7.pdf

15 Daniel Willingham, (2005). Do Visual, Auditory, and Kinesthetic Learners Need Visual, Auditory, dtdesthetic
Instruction? American Educator, Summer 2005

16 Mayer R.E. & Moreno R. (2003)line ways to reduce cognitive load in multimedia learninig WebBased Learning: What

Do We Know? Where Do We Go? (eds R. Bruning, C.A. Horn & L.M. PytlikZilligZ3gg4. Information Age Publishing,

Greenwich, CT.
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tactile. It should be noted thatneuroscience has revealedhat 90% of what the brain processs is
visual it is undeniable that for unimpaired learners, theiprimary modality is visual.

While there is a commonly held belighat learning styles affect performanc¥, there is continued
debate as to whether learning styles even exist, and the omyrrent evidence of their existence are
the results from testsused to identify them.

Research has revealed a wide disparity in the definition of learning styles and their relationship to
cognitive styles.Cognitive styles are viewed as a bipolar dimensioepresenting a person's typical or
habitual mode of problem solving, thinking, perceivingind remembering;and these modesare
considered stable over timeStudies in these areas are found primarily itheoretical or academic
research. Learning styles, mthe other hand, are defined as multidimensionahnd these areusually
not oO®@r G hex Styles reftiecthow information is preferentially perceived (sensory or
intuitive), organized (inductive or deductive), processed (active or reflective), anddality
preference (visual, aural, or kinestheticResearch has identifiedover 71 different types of learning
styles,and low validity and reliability scores of the instruments used to identify specific learning
styles raise serious doubts about theirgychometric propertiess,1o.

In summary, cognitive science has revealdgtat learners differ in their abilities with different
modal ities, but teachi ng notaffecahislorder edncatiortals b e st
achievement.What does matter is wheter the learner is taught in thebest mode for a specific type
of contenté Conclusion?Studentslearn moreeffectivelywhen content drives the choice of
modality.

Generational Di fferences

In a similar way thathe conceptofo | ear ni ng st yingractonadhdesigndrsaodselatta n
media based largely on a misperceived relationship with learning outcomes, the more recent focus
on OTheDigital Generationdis also proving itself to be misleadingn a recent issue of Chronicle of
Higher Educatior(O—|E)2°, initsThe Mi | | e n article, PalniiuMlita, diréctor of admissions
at Lincoln Christian University isaid to have asserted thafTo accept generational thinking, one

must find a way to swallow two large assumption3hat tens of millions ofpeople, born over about

20 years, are fundamentally different from people of other age groufiand that those tens of

millions of people are similar to each other in meaningful way$he same article reports that the
University of Ca lCbopeativa Insitutianal Réseasch Pxagrgrevihioh bas
conducted annual surveys since 1966 shows changes aresmall and graduaki and differences are

17 Sharp, J. G., Byrne, J., & Bowker, R. (2008 trouble with VAKEducational Futures Vol.1(1) August 2008. Retrieved

from htt p://www.educationstudies.org.uk/materials/sharp_et_al_2.pdf

18 earning styles and pedagogy in pe$6 learning: A systematic and critical revievi.earning and Skills Research Centre,
Department for Education and Skills, UK (200). Retrieved from
http://www.hull.ac.uk/php/edskas/learning%20styles.pdf

19Cognitive Styles and Distance Educatiddnline Journal of Distance Learning Administration, Volume I, Number I,

Fall1999, Retrieved fromhttp://www.westga.edu/~distance/liu23.html

20 Hoover, E. (2009). The Millennial Muddle. Chronicle of Higher Education 11 October 2009

10

mo d a


http://www.educationstudies.org.uk/materials/sharp_et_al_2.pdf
http://www.hull.ac.uk/php/edskas/learning%20styles.pdf
http://www.westga.edu/~distance/liu23.html

not significant between generationsbut only over multiple generationsSome disturbing trendghat
were over multiple generationswere noted, howeveran increasing sense of entittement, decreasing
literacy, and general factual knowledge.

In its September 2008 issue, TheCHEpublished an article entittedd Ge ner at i2bltsadthorMy t h 6
ProfessorSiva Vaidhgnathan, claimed thatt her e i s no 0 Diogliatyals edruenrga tpieoor
including college studentsiare just more complicated than any analysis of imaginary generations

can ever reveal.Thearticlewentonto saythosd ocusi ng on t hignarethewabtor n di gi t
range of skills, knowledgeand experience of many segments of societyandignores the needsof

the those who are notsocially or financially privilegedProfessorVaidhyanathan claims that

familiarity with, understanding of, and dexteritwith technology varies greatly within the 123 age

group.Afew have amazing skillsbuta | ar ge number c¢candemutaald wi th col
overestimaing the digital skills of young people in generallhinking in generations too simplistic

The aricle goes on to state thatOnce we assume that all young people love certain forms of

interaction and hate others, we forge policies and design systems and devices that match those
predispositions.By doing so, we either pander to some marketing cliché force otherwise diverse

group of potential users into a one sizéts-all systemthat might not meet their needs.

In another CHE articl?, Bauerlein claims thatThe geatest disappointment of our timds that huge
investments made in technology (beginningith Telecommunications Act of 1996) in public schools
have met withnegative results.In fact, he reports, reading proficiency dropped from 40% to 35%
from 1992 to 2005. Addressing the use of the new popular technologies and applications, Bauerlein
claims that leisuretime technical skills did not translate to educationaland training use of
technology.Intellectual habits such as deep reflection decrease with increase time spent on
browsing, blogging, IMing, Twittering, and Facebookii@st scanning doesot translate into
academicreadingSo it appears that the | earnerds familiar
well he or she will perform in a distance learning environmenOurmain point fordesigness is that

they should not be distracted bywhethertheir learners arepart of a socalled Digital Generation, but
instead should focus on designing instruction based on sound cognitive learning strategies.

21Vaidhyanathan, S. (2008). Generational Myth. Chronicle of HejhEducation 19 September 2008
22 Bauerlein, M. (2008). Online Literacy Is a Lesser Kind. Chronicle of Higher Education 19 September 2008
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Table 1: Instructional Strategies for Distance Learning

Instructional

Strategies Description
NARRATION/ Allows for transfer of learning through mere declaration and explication of
knowledge. When interaction is available, it allows for reinforcement of behavic
DESCRIPTION L . - . o .
LECTURE spontaneous questioning, dialogue, andocial interaction with immediate
( ) feedback.
DEMONSTRATIC Skill transfer through the depiction of procedural tasks, events, processes, etc.

ROLE PLAYING

GUDED
DISCUSSION

SIMULATION

ILLUSTRATION

IMAGERY

MODELING

BRAINSTORMIN

CASE STUDY

DRILL & PRACTI

Involves recreating a situation relating to a reavorld problem in which
participants actoutvarims r ol es. Promotes an un
positions and their attitudes as well as the procedures used for diagnosing anc
solving problems. Learners may assume the role of a particular character,
organization, professional occupation, etc.

Supports a synchronous, dialectic learning environment through the
spontaneous and freeflowing exchange of information. Encourages active,
participatory learning that supports knowledge transfer through dialogue.
Students may discuss mateal more indepth, share insights and experiences,
and answer questions.

Replicates or mimics a real event and allows for continual observation. A
simulation creates a realistic model of an actual situation or environment.

Depicts abstract concepts with evocative, reaborld examples.

Imagery is the mental visualization of objects, events, and arrays. It enables
internalized visual images that relate to information to be learned. Imagery hel|
tocreate orrecreateaneg er i ence i n the | earnert¢

A contrived, simplified version of an object or concept that encapsulates its
salient features.

Brainstorming is a valid and effective problerolving method in which criticism
is delayed and imagiative ways of understanding a situation are welcomed,
where guantity is wanted and combination and improvement are sought.
Brainstorming can occur with individuals or in a group setting, and involves
generating a vast number of ideas in order to find anfefctive method for
solving a problem.

A problemsolving strategy similar to simulation that works by presenting a
realistic situation that requires learners to respond and explore possible
solutions.

Repetition of a task or b&avior until the desired learning outcome is achieved.
Allows for transfer of knowledge from working memory to leterm memory.
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INSTRUCTIONAIMEDIA FORDISTANCELEARNING

The instructional media selection process is a systematic approach aad integralcomponentof the
instructional systems design (ISD) procesg/hen selecting the most appropriate instructional media
for distance learning, consideration must be given to a number of variables that may influence the
selection of one medium over anothefUsing a systematic approach to media selection ensures that
appropriate instructional media are employed to suppodesired learning objectives.

Media selection analysis must evaluate general and specific criteria, indlag instructional, student,
and costaspects for each delivery technology (or insictional medium) to ensureattainment of the
instructional goal.

Some instructional issues that must be considered are:

Identification of knowledge and skill gaps
Effective assessment and measurement tools
Lewel of interaction (didactic versus dialectic)
Instructional strategies

Complexity of content

Rate of content change

Level and domain (cognitive, affective, psychomotor) of learning objectives
Delivery issues to consider are:

Audience size & distribution

Cost

* In house vs. outsourcing

= Availability of existing infrastructure

= Delivery- hardware endpoints

QLOOLOLOLOLOLOLO

¢ Video teleconferencing equipment

Satellite receivers

WAN/LAN system/connectivity

TV/monitor, display devices, servers/computers
Portability émartphones, DVD playerk

L R R R 2

Synchronous versus Asynchronous Learning Environments

A synchronous learning environment supports live, tweay oralor visual communications between
the instructor and the student.This exchange of information facilitates the transfer offowledge
from instructor to the student and can be achieved by 1) the use of audio response systems that
support oral communications only; 2) the use of interactive keypad devices that support both the
exchange of data and voice; or 3) the use of vidamnferencing technologies. Synchronous learning
also incorporates these elements:

13



Providesa dialectic learning environment wittvaryinglevels of interactivity
Encourages spontaneity of responses

Allows for optimal pacing for best learning retention

Allows for immediate reinforcement of ideas

Controls length of instruction when completion time is a constraint

Is constrained by timebut not place

QLOOLOLOLO

An asynchronous learning environmermixists when communication between the instructor and the
student is notrealtime. Examples of asynchronous instruction in a distance learning environment
are the use of text materials (print or electroni¢and online discussion boards where students
respond to questions from the instructor or other studentg\synchronous larning also incorporates
these elements:

2 Provides for more opportunity for reflective thought

2 Not constrained byeither time or place

> Delays reinforcement of ideas

2 Provides for flexibility in delivery of content

= May have higher attrition rate and magxtend time for completion

An instructional media selection matrix (Figure 12) can be used to select the most appropriate media
based on the entering arguments of the learning environment.

Social Media

For the purpose of this guide, the use afiscussionboards, wikis, and blogsre not considered as
instructional media delivery optionsper se,but instead are viewed agnabling technologiesused to
support other instructional media in designing dlendedlearning solution.Oftenreferred to as e
learning 2.0 or Web 2.Q these media compaments (wikis, blogs,and discussion board$ are primarily

used ascollaborative toolsand /~ N
not considered standalone oln this global, networked w
instructional media delivery se_arch engines, blogs, podcasts, Web 2.0 applications and
options. However, when virtual worlds such as Secon
integrated into a courseor Ed Hoff, CLO IBM, Learning ifé¢ 21st Century: A Brave New
learning modulesupportinga | \orid, CLO Magazine, April, 2008

structured learning o _/

environment these social media tools carsupportactive learning and knowledge construction
through peerto-peer interaction.Additionally, these toolcan be used in an unstructured
environmentin supportinginformal learning.

Symmetrical versus Asymmetrical Learning Environments

In distance learning, considering symmetry of the learning environment is almost as important as
considering its synchronyif not taken into account, course designarmaymake less than optimal
choicesfrom a financial and instructional perspectives

14



Asymmetrical interactioroccurswhen the flow of information is predominantly ione direction such
as in a lecture, textbook, or computer based instructiol@onversely, in a conferencing, collaboration,
or brainstorming environment, the information flow is symmetrical; that is to say, the information
flow is evenly distributed between learners and instructora close relationship exists between
symmetry and interactivityThe more the interaction, the gret@r the need for a symmetrical delivery
system, wheher instruction is synchronous or asynchronous.

So why is it important for the designer to consider symmetrigding symmetrical delivery systems
(normally involving lower bandwidth or shared bandwidtigrfasymmetrical applications either
reduces capacity for transmission outbound from the instructor or wastes capacity inbound from the
studentfiinefficiency that under certain circumstances could be costlyhe same is true for using an
asymmetrical technobgy for a symmetrical applicatiofithe costly inefficiencies under these
circumstances would be apparent (Figure 2Combining one symmetrical technology an
asymmetrical one is often effectiveFor example, delivery of content can be accomplished using
satellite or print but the interactive aspect can be accomplished using audio conferencing email.
With mobile devices e.g.,cell phones,smartphones personal DVD players, etcalso consider
symmetryiithe amount of information [digital bits] that flows taand from the sender and receiverto
determine whether you are effectively using theses media as well.

Figure 3: Symmetry of Interactivity & Instructional Media

High

Potential for costly
misuse of media

* Internet-based
* Web Conferencing
 Virtual Worlds

Media Symmetry

* Correspondence .

ineffective and

 Satellite e .
confining interaction

Broadcasting

Low Interactivity High
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Taxonomy of Distance Learning Media

The Taxonomy of Distance Leauing Instructional Media TablgTable 2 is designed to assist in
determining the most appropriate medim for a specific distance learning applicationThe taxonomy
is focused primarily on a dichotomous learning environmehthe initial selection criteron being
either synchronousor asynchronous and will aid the instructional designer or subject matter expert
(SME) in determining the most appropriate meuin to be selected.

The instructional designer may choose a combination of media to meet the desiredrl@ing
objectives.

Table2: Taxonomy of Distance Learnindviedia

Synchronous Asynchronous

VISUAL ONLY = Correspondence
. . = Prerecorded video

(include graphics)
AURAL ONLY = Audio Conferencing = Prerecorded Audio

= |nstructional Television/Satellite Egﬁ%ﬁ?ﬁeBda;/(ia%eI?]struction

_|_ i
slidi?)n'}lgl?aconferencin = Asynchronous Web Based

VISUAL & AURAL 9

Web Conferencing . :”SIFUCEO” (IWTBII) B
Audiographics nstructional Television

Virtual Worlds = Virtual Worlds

$ 3 83
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INSTRUCTIONAIMEDIA DELIVERY FORDISTANCELEARNING

An analysis of available technologies must include a thorough examination of the advantages and
limitations that each presens within the learning environmentConsideration must be given to
instructional objectives, @velopment and deployment of instructional strategies, level and type of
interaction between the instructor and the student, display of visual images, responsiveness to
changes in course content, efficiency of the delivery system, and total system cost.

The table below provides an explanation of the available media that can support the distribution of
content for distance learningln addition, Figures 4 and 5 reflect instructional strategies mapped to
synchronous and asynchronous instructional media.

Table 3: Instructional Media Delivery Options

Technology

Delivery Description

ASYNCHRONOUS¢ Ondemand, onlinebased instruction stored on a server and accessed across

WEBASED distributed electronic networklt can be delivered over the Internet or private

INSTRUCTION (W |5¢al area network (LANSs) or Wide Area Networks (WANSs) where the content
displayed wing a Web browser.Student access is asynchronous, seffaced,
and does not provide for synchronous interaction between the tngctor and
the remote student.Highresolutionimages and video may be affectedue to
available bandwidth.

AUDIO An audiconly environment in which students in different locations use

CONFERENCING telephones or audio conferencing equipment to communicawith each other
in real time. Supports a synchronous interactive environment between the
instructor, remote students, and multiple sites but does not support visual
images and graphics, ands often supplemented by electronic or printed
handouts. Can beintegrated with other delivery systems to provide
synchronous audio.

AUDIOGRAPHICS Audiographics combines audio conferencing with personal computer text and

ELECTRONIC graphics, allowing both voice and data to be transmitted to remote sites.

WHITEBOARD Typically, a site consists of audio conference equipment, plus a large screen
that serves as an electronic whiteboardl'his system allows for twavay data
exchange (limited to highresolution still images only) and a synchronous
interactive environment betveen the instructor and students at multiple sites.

COMPUTER BASI Interactive instructional experience between a computer and the learner whel

INSTRUCTION (C the computer provides the majority of the stimulus and the student responds.
The computer ighe storage and delivery device with all content resident on th
st udent 0 sltpcovidapthetpramary display and storage capability and
can support highresolution images and video.
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Technology
Delivery

Description

PRINT

INSTRUCTIONAL
TELEVISIQORV)

RECORDED AUD
(TAPBIGITAL
BROADCAST)

RECORDED VIDE
(TAPEDIGITAL
BROADCAST)

The oldest medium in distance learning, and consists ofxeand graphicsin
paper formfior books. Courses comprising primarily of printed material are
called correspondencecoursesand exist asa stand-alone means of delivering
instructional content. Althagh asynchronousand selfpaced, such coursescan
be augmented through the use of multimedia CEROM.Instructor feedback can
be facilitated through the use of email. It should be noted thatprint is still one
of the most used mediaworldwide, and often it is a major delivery medium in
many ondine and in resident programs in the academic world

ITV is defined as a ongvay, full motion video and audio transmission of
classroom instruction through a telecommunications channel such as satellite
or cable TV This medium, when combiné with an audio response or keypad
system supports the capability for students to spontaneously ask questions o
the instructor and respond to other students at multiple remote sites (Note:
The synchronous, twavay audio is normally provided by a telephercarrier
using an audio bridge and normal terrestrial phone servic&his specific
application would not be available to instructional programming received via
commercial cable TV)Due to the bandwidth available via satellite or ITFS, this
delivery medium can emulate the live, traditional classroom environment but &
a distance.ITV is sometimes referred to as Business Television (BTV),
Interactive Video Teletraining, or Interactive TV, and can be transmitted via
analog or digital systems.

Recorded audio conterii on tape or transmitted electronicall§iwhich can be
used as a standalone delivery tool or part of a blended learning approach.

A method of capturing learning contetron tape or as a digital file for viewing
on-demand. Can be used as the sole means of content or as part of a blende
approach.Often used to capture a real time event and is an effective
distribution medium that supports higkhresolution images and videdut does
not support a synchronous interactive environment between the instructor an
remote student.
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Technology
Delivery

Description

SATELLIEE
LEARNING

SYNCHRONOUS
WEBASED
INSTRUCTION (W

VIDEO
TELECONFEREN
(VTC)

VIRTUAL WORLD

Satellite elearning represents the next generation of distributed mediélses IP
(Internet Protocol) as the network layer and digfution technology it also
incorporates the latest MPEG (Moving Picture Experts Group) video standarc
latest version ofvideo encoding nedia. Similar in application to ITV, it allows
for the live traditional classroom to be transmitted to a remote sit@hile
synchronous oral interactivity is supported by audio teleconferencing or
student response systems integrating audio and keypad technology (data
interaction). Additionally, since satellite éearning uses IP, video streaming car
be used at high bandwidths (~3.0Mbps).The IRbased video can be distributed
directl y t opointhre thengistnibdted viethed AN to either a
classroom or desktop computer, or bothAlso, satellite elearning can easily
transmit large multimedia/webbased trainingmodules (known as data
casting) without being constrained by bandwidth, as is common with a
terrestrial network.This capability allows the data to bypass the WAN by
transmitting di r-pomntahdythen distridutedeocallysvia thé
LAN, hereby effectively bypassing the terrestrial infrastructure and the
Internet. Satellite elearning is also referred to as BTV/IP (Business
Television/Internet Protocol).

Internetbased software and services deliverkover the Web that enable
synchronous audio okeb conferencing, text chat, audio, video, document ani
application sharing, whiteboards, presentations, et€an support synchronous
oral interaction between the instructor and remote students at multiple
locations as well as supporting a MuHiUser Virtual Environment (MUVE) or
webinars.Due to bandwidth limitations, higkresolution images and video may
be limited.

VTC systems are twavay communication systems that offer both alio and
video from local and remote sites and provide for synchronous interaction
between the instructor and remote students at multiple locationgdlows for

the instructor to observe the students at the far end (remote location), allowin
the student todemonstrate alearning event. Systems can be terrestrial,
satellite, or microwavebased Instructional TV Fixed Service (ITFSgnerally
VTCs transmit and receive between 384Kbas 1.5Mbps, with the next
generation coders/decoders CODECHeing IP enabldl.

A virtual world is a graphically rich, persistent immersive online 3D simulation
of either a real or fantasy world environment populated by avatars, which are
pictorial or graphical representations of the human participants, engaged in
collaborative activities.The persistent nature of the usegenerated and
maintained content and overall experience makes this medium uniqu&tue to
its constructivist leaning, experiences in virtual worlds are useontrolled.

19



Strengths and Weaknesses of Instructional Delivery Media

The aforementioned instructional media can support the delivery of instructional content as stand
alone media, or integrated to create albe nd e d | e a r any combination ofithese roedia
could be used to compliment tle traditional classroom environment for a blended learning solution.

Some instructional media, however, may be more appropriate than others depending upon their
strengths in supporting either a

synchronous or asynchronous dThe best current evidenec
learning environment.No single vehicles that deliver instruction but do not influence
medium is inherently better or student achievement any more than the truck that
worse thanany other medium, just delivers our groceries causes changésn nut r i
as a truck is not inherently better the contentofthevdhi cl e can i nflue

or worse than a sedanthey are all i N )
y Ri chard. Cl ar k, OReconsi de

vehicles that simply deliver N et a6 Review of Ed

tent. As di d later in thi
co.n ent. AS |scgsse aterin this Vol. 53, No. 4, 1983, pp. 445459
guide, the selection of the most J

appropriate media is ot based
solely on the attributesof each specific medium, buton other considerations as well.

Asynchronous WebBased Instruction (WBI)

Strengths: WBI can provide consistent delivery to widely dispersed and large audiences using the

Internet or an existhng WAN/LAN infrastructureT he st udent 6s computer monito
primary display devi ce, but unli ke CBIlI, the conte
stored remotely and accessednline.

WBI can incorporate many of the features of CBlich as selfpaced instruction, drill and practice,

remediation and intervention Although it is best suited for content that does not require continuous

and frequent revision, WBI does allow content to be updated more easily than CBI because the

content resides on a remote storage device such as a server.

Additionally, content and testing can be integrated with a Learning Management Systems (LMS) and
omodul arizedd6 into smal.l units of instruction ui

courses. Also, WBI can incorporate synchronous interactive technologies such as live chat rooms and
instructor- originated audio that can provide instructor facilitation and feedbaclg&ince WBI is an
asynchronous technology, the student is not limited to a stne and, to a limited degree is not
restricted to accessing the content from a set placdll a student needs is a computer terminal with
Internet access.

WeaknessesWBI is technology dependent, requiring Internet connectivity and a degree of computer
literacy beyondbasic computer knowledgeAlso, bandwidth limitations can affect the design of the
content. For example, dialup Internet access (narrowband) may preclude the use of video and-high
resolution graphics, resulting in a predominately teklased learning module Alternatively, courses
designed with higaimpact visuals or video that require broadband access could potentially reduce
the number of students who could access the module, thereby increasing cosisd, as with CBI,
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reading large amoung of text on a computer screen results in a reduction of comprehension and
speed when compared to printFinally, design and development, as well as annual recurring
maintenance, could be significant cost factors.

Appropriate Instructional Strategies

2 Narration/Description 2 Tutorial
(Lecture) 2 Case Study

~ Demonstration % Modeling

> Simulation % Role P|ay|ng

2 lllustration

2 Drill and Practice

Audio Conferencing

Strengths: Audio-conferencing can be a valuable support technologysfudents need to receive
modification or updates to course content quickly, or have the need to interact with instructors and
fellow students.lIt is often most effective when accompanied with other media, such as printed text
& graphics, or online collaboation tools; @n be integrated with ITV or satelliteolslearning to
provide for twoewayvoice communication.

Weaknessesl earners may have difficulty remaining engaged in course material delivered entirely
via this medium.Limited to oral interaction orty, does not support visuals. Consequently, cannosel
the full spectrum of instructional strategies.

Appropriate Instructional Strategies

2 Narration/Description (Lecture)
2 Discussion
2 Brainstorming

Audiographics (Electronic White Boards)

Strengths: By canbining audio conferencing with text and graphics, audiographics can transmit both
voice and data (text) to remote sitesThis distributed technology provides for synchronous
communication to the remote student, thereby supporting a dialectic learning eroriment.

Weaknesseslimited to oral interaction only and, due to potential bandwidth restrictions, limited to
still images only.Though resolution and quality of visuals may be limited, it is a very cost effective
instructional medium

Appropriate Instructional Strategies

2 Narration/Description (Lecture)
2 Discussion

2 Brainstorming

2 lllustration
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Computer-Based Instruction (CBI)

Strengths:In CBI, instructions not affected by bandwidth asnuch asother distance learning nedia.
It can display large amount®f visual and aural informationCBlallows theuse of full-motion video
and high resolution graphics, and when supplemented with audio, allows users to employ the full
spectrum of instructional strategiesStudents can control the pace of instruction anceceive
immediate feedback to reinforce learning outcomegdditionally, intervention strategies and
remedial instruction can be designed into a CBI course.

BecauseCBI is an asynchronous mediunit can promote drill and practice, which is sometimes a
key strategy for increasing retentionActivation and exploratory learning strategies can also be
designed into the instruction to further enhance retentiorCBI is best suited to content that does not
often change or require revisionsCosts of design and pyduction can be spread acrossarge

student populations.

WeaknessesCBI does not provide for an unstructured, dialectic environmei@tudents cannot

interact with the instructor by asking questions, so facilitation by the instructor is not available.
Dewelopment costs may be extremely high due to numerous variables: level of interactivity, amount
of visual & aural information, design of graphics and other visuals, efignificant annual

maintenance costs an be incurred if the content changes oftenDistribution efforts may require
additional resources to trackdistribution and ensure all students have the latest versiorMedia

content cannot be modified or updated easily and may require an upgrade of hardware (sound card,
speakers, memory, graphics cardResearch has shown that reading large amounts of text on a
computer screen results in a reduction of comprehension and speed when compared to pridten
used as a selfstudy medium, students may feel isolated and unmotivated to complete training.

Appropriate Instructional Strategies

2 Narration/Description 2 lllustration

> Case Study 2 Simulation

2 Role Playing 2 Drill and Practice
2 Demonstration 2 Tutorial

Print

Strengths: Printed materials,or textbooks, often referred to agorrespondence they are the edgtome
of anytime, anyplace learningnedia because they do not rely on any technological infrastructure to
deliver orto view content. Printed materialsare often complimented by multimedia (DVD, GROM,
videotape, audiotape) to enhance théarning event Print has the ability to reach students who are
widely dispersed and do not have Internet accesBrint can provide inexpensive representation of
static visuals such as charts, graphics, images, etc.

WeaknessesThis asynchronous medium can significantlymit the number of instructional
strategies that can be employedit also requires a logistical infrastructure to write, assemble,
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package, and deliver the printed materialdf the content changes, course update can be
cumbersome and slow.

Appropriate Instructional Strategies

2 Narration/Description
2 Drill and Practice
> Case Study

Instructional Television (ITV)

Strengths: 1TV has the ability to emulata live classroom environment when coupled with audio

conferencing ora key-pad response systemITV carbe a highly interactivgdialectic) learning
environment.Because satellite is not constrained by bandwidth, it does nlitnit the instructor in the

use of any mediim used in a traditional classroom environment; it can ensure consistent delivery of

content across geographical boundaries to gerylarge audience in ashort period of time Optional

equipment such as DVRs, video scan converters, document cameras, etc., allow instructors to

include video illustrations, dingploaay obh¢ eaxpg sl ifoat ic
discussion.It can also provide high levels of synchronous oral interaction and immediate feedback to

guestions despite the distance between instructor and student3hanksto the broadcast nature of

satellite, the number of sies receiving the broadcast is technically unlimited, and is constrainedly

by the total class sizeSatellite elearning, therefore, is a very efficient instructional medium.

Additionally, with the advancements of Internet Protocol (IP) for satellitatedlite broadcasts have

the capability to be delivered throughout a LAN/ W

WeaknessesiTV requires the availability of a satellite broadcast infrastructure that includes the
satellite receive sites (satellite dowlinks) and some form of studieclassroom used to ogjinate the
class for broadcasting Satellite equipment requires a significant capital outlay and annual recurring
costs for satellite transmission andequipmentmaintenance.Because it is predominately dive
classroom transmission, learners are constrained bifme and space requiremens. Special training

of the instructor is necessary, as is a staff to manage the studio and broadcast equipment.

Appropriate Instructional Strategies

¥ Narration/Description ~ Panel Discussion
(Lecture) 2 Simulation

2 Guided Discussion % Demonstration

¥ Brainstorming 2 Drill and Practice

2 Case Study

2 Role Playing
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Recorded Audio Tape, CD ROM, d?odcast)

Strengths: Recorded audio provides for a large amount of aural content and can tentinually
reviewedby the learner Whether by tape or podcast, it is a very inexpensive distribution medium
that can reach widely dispersed students.

Weaknessesiack of graphics or video limit its use for many instructional strategies.

Appropriate Instructional Strategies

2 Narration/Description (Lecture)
> Case Study

Recorded Video Tape, DVD, Vdcast)

Strengths: Videotape, DVD, and (to a lesser extentddcastingcan provide large amounts of full
motion video and higimpact visuals, selfpacing, andcontinual review of the content.

WeaknessesProduction and distribution costs can be high (especially for tape and DVD), and if
content is revised frequently, recurring maintenance costs can also be significastiditionally, since
recorded video does noprovide interaction between the instructor andearners recorded video is
often not updated frequently, leading to content becoming outdatedepending on the volatility of
the subject matter.

Appropriate Instructional Strategies

2 Narration/Description (ecture)
> Case Study
2 lllustration

Satellite e-Learning

Strengths: Because satellite eearning is not constrained by bandwidth, it can transmit large data
files (CBI or WBIijyrich in multimediadito t h e u-point, thesebydypassing the WAN and the
Internet. It does not limit the instructor in the use of media that support a traditional classroom
environment, and it can ensure a consistent delivery of content across geographical boundaries to a
large audience in a sharperiod of time.It can also provide high levels of synchronous oral

interaction and immediate feedback to questions despite the distance between instructor and
students. Due to the broadcast nature of satellite, the number of sites receiving the broadts
technically unlimited, and is only constrained by the total class size.

WeaknessesSatellite elearning requires the availability of a satellite broadcast infrastructure that
includes the satellite receive sites (satellite downlinks) and some form stiidio-classroom used to
originate the class to be broadcastSatellite equipment requires a significant capital outlay, and
annual recurring costs for satellite transmission and maintenance must be programmétlthen used
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for a live classroom transmissionlearners are confined to a specific time and space requirement.
Special training of the instructor is necessary, as is a staff to manage the studio and broadcast

equipment.| t

the LAN to reach the desktop

al so i's subject to ol ast L mi
Appropriate Instructional Strategies
2 Narration/Description Role Playing
(Lecture) Panel Discussion
Guided Discussion Simulation

Brainstorming
Case Study

Y L

Demonstration
Drill and Practice

YL YL L

Synchronous WebBased Irstruction (WBI)

ed antsofstr ai

Strengths: Synchronous WBI provides the same advantages as asynchronous WBI but, due to its
realHime nature, can also accommodate live interaction with the instructor, experts, and other
students. In addition to supporting synchronous leaing environments, WBI also makes it possible
to archive the live content for later viewindt also allows for flexible access from any computer
connected to the Internet.

WeaknessesAs with its asynchronous version, WBI, it requires some level of congrgxperience
and student familiarity with application softwareAdditionally, bandwidth restrictions can constrain
the use of video, images, and graphicglso, firewall issues may prevent student access from certain
locations, and the use of synchronousommunications may restrict the number of students
accessing the module at any given timéAnd, as with all types of computer screen displays, reading
large amounts of text results in a reduction of comprehension and speed when compared to print.

Appropriate Instructional Strategies

2 Narration/Description
(Lecture)

2  Guided Discussion
2 Simulation

2 Case Study
2 Demonstration
2 lllustration

Video Teleconferencing (VTC)

Strengths: VTC incorporates many of the advantages of ITV including emulating the live classro
environment.Perhaps its strongest attribute and advantage over other distributed instructional
media, however, is that it allows the instructor to view the students at the remote sifghis
significant advantage allows for the student to demonstrate avent, task, or procedure, which can
then be observed and evaluated by the instructogince VTC operates in a synchronous
environment, it can be highly interactive by providing immediate feedback, both aural and visual.
Becausethe VTC infrastructure suports instructional origination from any connected site on the
network, remote presenters, guests, and subject matter experts (SMEs) have the ability to be
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integrated into the live sessionOptional equipment such aPDWRs, video scan converters, document
cameras, etc., allow instructors to include video illustrations, display PC application screens, and
0zoom ind on obj ect sVTCean operata aer existmglL AM/NVANC us si on.
infrastructures and, with the emergence of videbased IP, can be disibuted to and displayed by a
computer monitor.

WeaknessesVTC may present access problems if the necessary equipment is not available locally
is incompatible Delays due to compression and decompression rates of video may result in video
and audio thatare out of synchronization, distracting learnersSystem bridging limits may constrain
the number of sites that can participate in a single sessiolue to availability and cost of bandwidth,
the instructor may be constrained in the use of some media thaeequire high bandwidth applications
such as detailed graphicsAdditionally, due to the amount of aural and visual sensory input
confronted by the instructor originating from the remote sites, there may be some limitation to
number of remote sites partigbating in the class.VTC is typically best for organizations with a small
to moderate number of participating locations.

Appropriate Instructional Strategies

2 Narration/Description 2 Role Playing
(Lecture) 2 PanelDiscussion

¥ Guided Discussion %  Demonstration

~ Brainstorming 2 Drill and Practice

> Case Study

Virtual Worlds

Strengths: Virtual worlds have many of the same benefits of games and simulatioffowever, virtual
worlds offer additional significant affordances as well.

Virtual worlds offer multiple usershe benefit of synchronously testing concepts and ideas in the
simulated environment without the constraints of the real world. Physics, physical limitations and
risks disappear in virtual worlds, affording users the opportunity to observe, participate, ansd

create with peers with only the boundaries that may have intentionally or inadvertently been built
into the virtual world.This strength makes virtual worlds ideal for exploring complex, abstract
concepts; potentially dangerous activities; and other pgriences that are otherwise not possible in

the real world.An equally important strength, virtual worlds enable the user to experience enhanced

i mmer sion through a graphically rich interface or
The senseof being someplace with other people diminishes the sense of distance often encountered
in other types of collaborative media, such as teleconferences, webinars, and video teleconferences.
Most importantly, however, meaningful immersion occurs through timavigational and

representational avatar Avatars are representations of the users and are used to navigate through
the environment.Users develop attachments to their avatars with time invested in customizing the
avatards | ook, c 0 n, tind souid idteractsomrs withfothetr dwvatarddanyavirtaalt
worlds have powerful content creation tools that avatars can use for building things with other
avatars. Since the virtual world and its contents remaindive, activities and effects of activities
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continue to persist even after users have logged off this sense, the virtual world is similar to the
real world and can be useful in providing users the opportunity to identify and solve problems that
may have resulted while they were logged offindly, some virtual worlds are interoperable with
Learning Management Systems which enable some degree of performance trackMigtual world
experiences can, then, be integrated within an existing training curriculum.

Weaknesses¥Virtual words are not a paacea. They are not the answer for every learning, training, or
collaborative challengelt is critical to conduct a thorough needs analysis to understand if virtual
worlds are a suitable medium for the identified requirement#s a tool, virtual worlds areurrently

not built upon a common set of design standards and are not interoperable with other virtual world
platforms; therefore, the act of navigating will differ from world to world and interactions cannot be
shared acrossworldsSi nce t hee esiize nfoi tosonal | 6 virtual worl d,
reasons, not the least of which is the potential requirement to invest in more than one virtual world.
Another downside is learners hdmg to setup their accounts, customize their avatars, andaen to
navigate each world separatelyThese can be time consuming activitiégime that most would rather
not repeat doing the same tasks again and would rather spend on actual content learning or other
such tasks.Tracking performance in virtual worlds is its early stagesMeaningful performance
metrics are needed to begin to study the efficacy of a virtual world as a learning medium; however,
the industry is struggling with how to capture performance in meaningful, useful wagslving this
issue is cucial to the future of virtual worlds.

Appropriate Instructional Strategies

2 Narration/Description 2 Simulation
(Lecture) % Demonstration
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Figure4: Synchronous Meda Mapped to Instructional Strateges
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Figure5: Asynchronous Media Mapped to Instructional Strategies
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BLENDEDLEARNING INTEGRATINGMULTIPLEMEDIA

As instructional media continue to evolve, propelled by advances in technology dueled by the

need to increase learning opportunities, the evolution and advancements of instructional media will
continue to accelerate as wellAs a result, blended learning will become an integral component in
developing a comprehensive learning sttagy.

While this Guide focuses primarily on selecting the most appropriatetructional medium
supporting distance learning, blended learning [/~ N
involves selecting the most appropriate Blended learning represents [a _

instructional media(multiple media) in supporting | fundamen@a [ ] s hi ft in in

a learning solution.That is not to say distance North American Council for Online Learning
learning is limited to a single medium, butwhen | Blended Learning: The Convergence of
considering multiple media, substantially more Online and Facedo-Face Education, 2008
constructs are taken into account.

Bl ended | earning is more than just combintisig an
a systematic processof selecting themost appropriate mediafor a specific learning intervention
based upon learning objectives.

With that said, given the plethora of instructional media available to the instructional designer today,
combined with he emergence of weklbased collaborative tools, there is a renewed focus on
integratinged earning 2.0 tools and other instructional

Driven by the demand to increase learning opportunities and reduce costs it impacting
instructional integrity, educators and trainers are continually challenged in searching for the for right
mix of instructional media.

Taking into consideration all of the instructional technologies available today, selecting the right mix
of live, virtual, and constructive courseware delivery methods in meeting the needs of our learners
can be a challenging and daunting taskConsequentlywhen considering blending learning, two

basic questions must be addressed

Q1: What is the most appropr at e mi x of instructional medi a,

Q2: What are the variables to consider when selecting the most appropriate media?

Blended learning allows the instructional designer the opportunity to leverage the strengths of
instructional media with the efficacy ofhe instructional components to ensure the instructional goal
is attained. Therefore, br a blended learning solution to besuccessful it is imperative athorough
media analysisand needs assessmentbe conducted while addressing the fundamental componesit

of the instructional systems design process.
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Blended Learning Concepts

Although celivery mediado not affect the content,they can affecthow youdesign the content.Media
attributes are importantbecausethey may affect your choice of instructionaltrategies. Therefore, a
set of guiding conceptsshould be applied when considering the most appropriate media:

2 Asynchronous mediare not adaptive to dynamic content

2 Synchronous media can accommodate dynamic content

2 Blended learning integrates multiple mdia with the appropriate instructional strategies, and
can also include
= Collaborative tools usedo facilitate the transfer of learning(discussion boards)
= Adaptive tools used for dynamic conterdr increased interaction (blogs wikis)

Note: While the nost significant factors in student learning are quality and effectiveness of
instruction, the most important single

factor in developing blended learningis | © Col | abor ative online |
the instructional objective.The level of component of a mature blendedearning sta t e g

cognitive objectives is a critical variable Bersin & Associates, Technology Update: Open Source

to consider vhen selecting the most e-Learning Systems, June, 2007
appropriate media for blended learning.

Blended Learning Model

Derived from the blended learning concept map is a blended learning module (Figure 6) depicting
three major componentsiearning Environment, Instruction and Media. A mocel can be a

description of a system or phenomenon that accounts for its known or inferred properties and used
for further study of its characteristics. Therefore, a blended learning model can be used as a guide in
evaluating and integrating separate compamnts that would result in an instructionally sound

learning situation.

Figure6: Blended Learning Model Components

Instructional
Component

Learning
Environment
Component

Media
Component
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Note: This model is based upon a set oélated components, although evaluated separately, are
viewedholistically, each componentds specific contribution n
total of all the part, which results in a comprehensive blended learning solutiow/hen developing a

blended learning solution, the selection of the most appropriate mediamot based solelyon the

attributes of the media, but the potential impacthey may have on the design of the instructional

components andits corresponding learning environment.

Learning Environment Componen# learning environment can either be syncbnous or
asynchronous Each learning environment hasts distinct set of advantages and disadvantages, and
the goal of blended learning is to leverage those specific attributes of each environment to ensure
the most optimum use of resources to attain thenstructional goal and learning objectives.

Variables to Consider:

2 Time & space 2 Timeliness of completion

2 Interaction 2 Reinforcement of ideas (immediate vs.
2 Collaboration delayed)

2 Pacing 2 Reflection on ideas

¥ Flexibility in content delivery

Instructional Compnent Used to select the most appropriate instructional strategies that support
the learning objectives (Instructional strategies are the products of learning objectives and serve to
ensure the learning objectives and facilitate the transfer of learninglVhen developing blended
learning, maintaining instructional quality is paramountConsequently, learning objectiveseed not
be compromised when developing a blended learning solution.

Note: Generally speaking, asynchronous mediaay be more appropriatefor the lower cognitive
levels, whereas synchronous medianay be more appropriate for the higher cognitive level§his
relationship & particularly important when consideringvhetherthe learning environment is primarily
didactic or dialectic (Table 4).

Variables to Consider:

2 Level of interactivity
= Spontaneity

= Collaboration

= Peero-peer

= Instructor-student (didactic)

= |Instructor-studentinstructor (dialectic)

Cogpnitive load

Reinforcement of ideas/thoughts (immediate/delayed)
Rapidity of content change

Comgexity of content

Level of cognitive objectives

© OO

Media ComponentMedia are vehicles that simply deliver contenSome instructional media
however,may bemore appropriate than others in supporting either a synchronous or asynchronous
learning environmentbut no single medium is inherentlypetter or worsethan another.Whereas a
givendelivery mediummay notalter the desired content, selection ofa particular medium may affect
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how you design the contento take advantage of uniqueattributes of that specfic medium.
Neverthelesswhenthe most appropriatemedia are selected learning outcomeswill not be

affectediiit is the instructional strategies employed that do

Variables to Consider:

2 Media richness (motion handling, visual clarity/pixel resolution)
2 Dispersion of workforce/distribution of content
2 Ability to update content quickly
2 Technological infrastructure
2 Capital & recurring costs
= Bandwidth
= Hardware end points
= Portability
= Simplex (oneway) data visa-vis duplex (2way data)
Tabled:Bl oomds Revised Taxonomy Mapped to Instruc
i : : 0 Level of
Le_arnlng Instructional Media 2l Bomy s Re -
Environment Taxonomys3 Interactivity
Sresifig Dialectic
> Wep Conferencmg evaluation
2 Audiographics
Synchronous | @ Satellite eLearning Evaluating
% Audio/video teleconferencing synthesis
2 Virtual Worlds :
Analyzing
analysis
9 Computer/Webbased Training Applying
(CBT/WBT) application
2 Instructional TV(ITV) Urderstanding
Asynchronous| ¥ Prerecorded audio/video comprehension
(CDs/DVDs, video/audio
tapes/iPods) Remembering
9 Correspondence knowledge Didactic
23 Anderson, & Krathwohl, 2001, p. xxviii, as cited in Forehand, 2088 "1 1T 11 60 4A@1 111 U8 2A00EAOAA =&

http://projects.coe.uga.edu/eplit/index.php?titie=Bloom%27s_Taxonomy
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Blended Learning Concept Map

Concept mapping is a way of graphically displaying concepts and relationships between or among
conceptsand is used as avisual aid in which toview thoughts and ideasConcept mapping can aid
in tying ideas together oseeingrelationships between ideasDepicted in Figure 7s a blended
learning concept mapidentifying thethree main components andelated subcomponents.The
degree of integratiom of each of the subcomponents is based upon evaluating specific attributes of
each, resulting in the most appropriate blend to ensure attainment of the instructional goal.

Figure7: Blended Learning Concept Map
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