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Abstract

This paper isadiscussion of ten eval uative standards used to assessthe cognitive
effectiveness(or educationa va ue) of thelearning managementssystems, Blackboard and
WebCT and two software programs Dreamweaver and Flash. Theten standardsused are:

1) the capability to assessexpertise, 2) the capability to manage cognitiveload, 3) theability to
manage students attention, 4) theability to syntesizeprior learning, 5) the correct use of
implicitand explicit models, 6) theeffectiveuseof enterprisetools, 7) theapplication of
accderatingtransfer, 8) theeffectiveuseof empirica learning, 9) the capability to motivate

learners, and 10) the use of metacognition, instructiona mediatools, and learning theory.



Introduction

In devel oping theevaluative standardsit isessential to know themodelsof learning and thefour

instructional architecturesasdescribed by Ruth Clark in Building Expertise.

Threemode sof learning are:

1. Theabsorption model which viewsthe student asacontainer absorbing knowledge
2. Thebehaviorist model involveslearning by observing and doing.
3. Thecognitivemodel involvestheactive mental sensing, processing, retaining, and recalling of

knowledgethrough cerebral processes.

Thefour instructiona architecturesarelisted below:

1. Receptivearchitectureinvolvesthe student receiving and storing information.

2. Directivearchitectureisasequentia gathering by the student of structurally dispensed information.

3. Guided discovery occurswheningtructiona support walksthe student through theinformationto
belearned, explaining theinformation, and hel ping, coaching, and encouraging the student when
needed.

4. Exploratory architectureisgiving the student more freereign to explore and discover, often
throughtria and error, new material and many of the approachesand proceduresinvolvedinthe

learning process are constructed by thelearner asheislearning.



Mogt learningisinfact amixtureinvarying amountsof each of the above mentioned architectures.
Expertstend to processinformation based on studied and reasoned information whereas novices often
resort totrial and error or attempting atask using ahit or missapproach. The modelsof learning and
ingtructiona architecturesusng reading, writing, listening, interaction, experience, repetition, memorization,
experimentation, and cretivity aremethods by which onetravel sontheroad toward expertise. Instructiona
mediaisanother tool, using computer and other advanced technologies, that can facilitate and accelerate
thelearning process by giving empirical training for both near and far transfer skillsandin developing
expertise.

Ruth Clark writes, “It turnsout that therereally isno onebest method for teaching” (p. 11). | think
thisistrue becausethereare so many differencesto consider externd to the teaching materia and method.
For example, thereareculturd differences, socio-economic differences, availability of technology differences,
agedifferences, level of knowledge differences, intelligence differences, ability differences, language

differences, persondity differences, andinterest differences.

Bloom's Taxonomy

* Knowledge: (memory, data, information)

*  Comprehension: (understanding, paraphrasing)
» Applicaion: (usng, goplyinginformation)

* Andyss (categorizing, organizing)

» Synthesis: (creating new structures)

» Evduation: (judging, critiquing)



Using Bloom’s Taxonomy, one can progressthrough instructional mediaand arrive at evaluation

standards some of which arelisted in the paper below.

1. The Capability to Assess Expertise

Anexpertisapersonwith ahigh degreeof sill inor knowledge of acertain subject or field (2001,
American Heritage Dictionary).

Concerning an expert, or knowledge worker, Ruth Clark liststhe characteristicsthat makean

expert:

1. Expertiserequirespracticeand involvestimeto nurture and devel op.
2. Expertiseisdomain specific hencetheimportancefor someone striving towardsexpertisetofocus
onaparticular areaof knowledge.

3. Somechdlenging problemscanrequirediverse solutionsand expertisefrom aconsortium of experts.

2. TheCapability to M anage Cognitive L oad

Authoring tool s can be effectivein managing cognitiveload since thelearner can proceed with the
learning regimen at hisor her own pace. Alsothelearner canrefer back to theinformation created by the
authoring toolswhen needed in the manner of areferencemanual. Authoring toolscan createjob aids
(such asinstructions or directions for use) and referenced-based training (asin software tutorials).
Automaticity can be devel oped with regular use of the educational materials devel oped with authoring
toolsthroughtheuseof drills, practices, tests, and exercises. Thelearner canasolearn by observingand
studying worked examplesand by studying educationa materia sthat usevisual and auditory modalities,

redundancy, and absorbable amountsof information. Therearetimeswhentoo muchinformation (more



than can beredlistically absorbed inagiven amount of time) presented to thelearner isacceptable but
thisapproach would beintended only to introduce theinformation to thelearner who can thenreturn at
afuturetimeto theinformationto delve more deeply intoitscontent. All of thesetechniques, inaddition
to the correct use of visuals, sound, and text, can contribute to an effectivelearning experience. Asl
wasteaching English asasecond language, | redlized how important visualsareinlearningand | also

witnessed theimportance of repetition.

3. TheCapability to M anage Students Attention

Inalearning situation ateacher should optimizethestudents attention capacity by managing the
learning environment (including the physical comfort level), avoiding student fatigue and boredom, and
promoting participation by having learnerscompleteinteractivetasks, asking questionstoindividua students,
maintaining eye contact, and using an energetic instructional paceto stimulateinterest by the students.

Divided attention occurswhen the student attendsto more than oneinformation sourceat atime
whereas sel ective attention invol vesattention to one sourceat atime. Methodsto affect selectiveattention
include asking relevant questions before, during, and after reading (thisis best when used with mature
learners), establishing learning objectives, and utilizing signal swithin written and spokeninformationto
guidethelearner and reinforcelearning.

Methodsto useto avoid creating divided attentioninclude using contiguity (such asplacinglabels
and descriptivewords closeto thevisua sthat they are describing), making information readily available
withinthetext or in pop-up screens, making feedback areasin e-learning closeto thelearner’ sresponse

field, synthesizinginformation that shoul d be placed onflip chartsand screens, and minimizing distractions.



In maximizing attention capacity, factorsto consider include the effectiveness of theinstructiona
materia used and thelearning environment; thelearner’ sknowledge, gods, and skills; and learning tasks
for the studentsto use (Clark, 2003). Other factorsto consider include sustaining the student’sinterest to
avoid boredom, age (itiswell known that theyounger the student, the shorter the attention span), regiona
location, abilitiesand disabilities, talents, interests, aptitudes, concentration ability, intelligence, emotiond
maturity, health, use of senses(especially seeing and hearing), cultural and economic background, and
persondity. Alsoimportant to consider aretheinstructiona techniquesused whileinstructing the sudents

inadditiontotheavailability and leve of technology and learning materid.

4. TheAbility to Synthesize Prior Learning

Prior knowledge should be presented sequentialy; however, exercisescan be utilized whilelearning
whereatask requiresthat non-sequentia itemsareto bearranged to form the correct sequences. Prior
knowledge can be addressed through discussions and showing previoudly learned materia (and asking
questionsrelated to previoudy learned material) before, during, and after thelearning presentation. Group
discussions can beused to activate prior knowledge and toincrease understanding of alearningtopic. The
correct useof visual, auditory, verbal information, and learning obj ects can also enhance thelearning
experiencewhileutilizing previously learned material and all of these techniques combined can foster
synthesisof prior knowledge which can then be applied to |earning new concepts.

L earning objectsarerecyclableand reusablelearning unitsor clumps, clusters, or illustrations of

information which can have pictorid, verbal, auditory, animation, or interactive aspectsto them.



Learning Objectscons & of threemain dements.

1. Instructionaly sound content with afocused learning objective,

2. Learner-centered rich mediaenvironmentsthat enablethelearner to practice,

|earn, and receive assessment, and

3. Metadataor keywordsthat describethelearning objects’ attributes, and
mechanismsfor communicating with management systemsor other web

applications.” (Heins& Himes, 2002)

In short, learning objects can bethought of asasort of alacarte approachto learning.

Flash can beused to createlearning objectsto improvetheretrieva of knowledge and skillsfrom
long-term memory when interactivity isrequired or when animation, color, or illustrations enhancethe
learning experience asthey amost alwaysdo when used correctly and appropriately. Theseactivitiescan
simulatelearning of new materiad aswdll ascauselong term memoriesto beretrieved within the context of

learning.

5. TheCorrect Useof Implicit and Explicit Models

Thefollowing adjectivescan be applied toimplicit learning: implied, hidden, symbolic, artful,

approximate, imaginative, fiction, indirect.



Toassst inbuildingimplicit learning modd sthefollowing can beused:

o lllustrative, relevant graphics
* Examplesand non-examples
* Andogies

*  Processing knowledge

*  Prior knowledgelearnersshould have accessto diverse materia

These adjectives can be used whenreferring to explicit learning: utilitarian, obvious, real, actual,

apparent, factual, nonfiction, direct.

Tobuild explicit mental model sthefollowing can be used:

e Quedtions

* Practiceassgnmentsand exercises

e Trainstudentsto salf-question

o Sdf-explanationsto problem solutions
» Utilizecollaborativelearning

¢ Providedetailed lecture notesto the students



6. The Effective Use of Enterprise Tools

Concerning the efficacy of abrowser-based, enterprise-widetool for ateam, especially if the
teamworksin morethan onelocation, oneof the advantagesof theInternet isthat people canretrieveand
send information instantaneoudy and over long distances, in fact, from one side of theworld to the other.
When devel oping web based material, team members can be spread across the globe and share and
develop projects provided they share compatibletechnology and software. Filesand information canbe
shared and sent to any of theteam membersaslong asthey have an Internet connection, and intoday’s
worldthat isalmost anywhereintheworld, or anywherethat there aretel ephonelines. High speed cable
connectionswould beavailableinany city or higher educationd ingtitutionintheworld. Likewise, contents
from the reviewed software could be shared, devel oped, and sent worldwide.

Thelnternet hasredlized the vision of the creator of the\World WideWeb, Tim Berners-Lee, who
wanted the possibility of “anything being potentialy connected to anything.” Eventhoughthereisaways
roomfor creativity and individuality, thereisalso aneed for standardizationin many cases. For example,
no onewantsevery light bulb screw mount to bedifferent from all of the others. The computer world aso
redlizestheimportance of standardization, communication, and compatibility so that now most graphic and
word process ng software programs can beimported into other programs so that therecan beanintegration

and interaction and communi cation amongst avariety of platforms.
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7. TheApplication of Accelerating Transfer

Transfer istheability to apply learned information and skills. Transfer not occurring can bethe
result of poor organizationa support, lack of transferable skillsto specificjobs, insufficient training for new
stuationsor difficulty intransferring skillsto different contexts. Transfer can occur inspecificjob Stuations
or asgeneralized anaytical skillsand both can be applied to near (tasksthat haveavery smilar context
each timethey are performed) and far (tasksthat have ageneralized application) tasks.

Near transfer can beingtilled with the use of drill and practice exercisesand how totraining. Far
trandfer can betaught using contextual examples, inductive and deductivelearning techniques, smulations
for guided discovery, and theuse of cognitiveaids.

Theuse of these programs could facilitate transfer which could be strengthened using interactive

approaches such asthosethat could especialy be offered by Authorware.

8. TheEffectiveUseof Empirical Learning

Problem-centered learning and instruction isfocused, experientia |earning organized around the
investigation and resol ution of real-world problems. A problem-centered curriculum offers authentic
experiencesthat encourageactivelearning, support knowledge construction, and naturally integrate school

learning withred lifeexperiences.

With thisgpproach sudentsbecomeactively engaged problem solvers, identifying theroot problems
and the conditionsneeded for acorrect solution. By so doing they are pursuing meaning and understanding
and become salf-directed learners. In thismethod, teachersare problem-solving coll eagueswho model

interest and enthusiasm for learning and are cognitive coacheswho nurture an environment conduciveto

openinquiry.

1



Of thefour architecturesof learning (receptive, directive, guided discovery, exploratory), this
goproachisred|y thedefinition of guided discovery, asit isabout solving aproblem through experimentation
and discovery. Therearemany examples such as solving mathematics or geometry word problems(such
as. what istheareaof atrianglewith sdes13cmx 14cm x 15cm?) and imagining socidly related problems
such as having the students become part of ajury to determinetheinnocence or guilt of ahypothetical
crimeor to determinethetruth or falsity of atheory or hypothesis. The scientific method which uses
hypothesis, experimentation, observation, anaysis, and conclusion aso involvesthisconcept. To have
studentslistento apatient’ssymptomsto arrive at adiagnosisof adiseaseor conditionisoneexampleof
using the problem-centered approach to learning. Another exampleisto determinethe best method of
doing aparticular task with given materials, resources and time. Another isadetective approachin
determining acause of aparticular event given theinformation of the current circumstancesof theeventin

question.

9. TheCapability toMotivateL earners

Motivationisessentid for learning and it can beintrinsc (interna rewards) or extringc (external
rewards). Motivationinvolving the basic human needsincludesdrivetheory (surviva drive, etc.), arousal
(attentiveness), Madow’ shierarchy of needs(physiologicd, safety, bel onging, esteem, and sdlf-actudization),
competenceand sdlf-worth, and rel atedness (feeling of socia connectedness). Individualshavedifferent
needsfor affiliation, gpproval, and achievement. Also, related to motivationisaffect which includesthe
emotionsof pleasure, anxiety, excitement, pride, depression, anger, guilt, etc. (Omrod, 2004).

Quality, useful information, and motivation arethe most important factorsin learning. Quality
instructionisaplusbut thelearning isdone by the student so, other than the material to belearned, the
characteristicswithin the student arethe most important factorsin learning. Another characteristic of the

student isintelligence— onecan only fill atank to the capacity that it can hold.
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Theteacher can makethe materiad asinteresting aspossi bleastheteacher functionsasafacilitator
and mediator between the student and the body of knowledgeto belearned and should providethe sort of
knowledge, expertise, and training necessary for the students' intellectua and cultural growth. Theteacher
can only makethe studentsaware of theimmediate and future extringc rewards. A sudent’smotivationis
acombination of intrinsic and extrinsic factors. Motivation usualy becomesmoreextrinsic asthe child
attemptsto pleaseits parentsand others. | think asaperson matures, in addition to therewardsthat are
intrinsic and information learned for personal satisfaction, therewardsfrom learning areexterna tothe

internalized knowledge and generally becomeincreasingly moreextringcinnature.

10. TheUseof M etacognition, I nstructional MediaTools, and L ear ning Theory

Instructional mediatool s (authoring and learning management tools) should incorporate every
learning theory and ingtructiona design principlethat they can manage so that then the author can select the
onesthat suit the material’ spurpose.

When studentsare using metacognitive activitieswhilelearning theinformationismorelikely tobe
recorded into thelong term memory from the working (short term) memory. Whileteaching or using

indructiona mediatool sthefollowing aspectsof |earning should beincorporated into thelearning procedures:

» Engagelearner motivation—giverea worldintrinsic and extrinsic reasonsfor learning the

material and demonstrate how the knowledge can be applied totheir lives.

e Gain and sustain attention — Find the students' interests and use them to foster student

involvement and interest.

13
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Activate prior knowledge— get the studentsto use through exercises and problemstheir

previoudy learned knowledge.

Manage cognitiveload inworking memory —Givethemredigticaly obtainablelearning goas

and do not overwhelm themwith material that, rather than stimulates, only frustratesthem.

Build mental modelsinlong-term memory —havethem commit theinformationto long term

memory through memorization, repetition, and empirically derived information (such asin

scientific experimentation).

Support transfer of learning to the job — give the students opportunitiesto learn by doing

Support participants metacognitive skills— Demonstrate metacognititve ( Knowledge about

one' sownthinking) skillsand cognitive conceptsskillsthrough gamesand examples.

Below isalist of somecollaboration toolsthat should beavailablefor useininstructiona media:

Cdendar
Contacts
Notes
Tasks

Filesharing Project management Timesheets
E-mall Document management Telegram
Chat rooms Discussonforum Evauation

Pinboard |deas & brainstorming Scheduler
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Collaborationtools(toolsfor creeting learning environments, content building materids, asynchronous
courserooms, discussions, mail, whiteboard, instructor-authored calendar, instructor’ seval uations, connection
to the Internet, text and graphics, html, html creator, spell check, search engine, announcements,
breadcrumbs, profiles, expand/collapse capability, progressrecord, setting the number of records per page,
draft box, compilefeature, composing messages, use of severa languages, synchronous|earning, contents
that can be shared and reused, chat areas, timed on-line quizzes and tests, user directory, addressbook, persona
information, add/remove buttons, customize background col ors, help menu, technical support) can be

usedtoformaninteractivelearning environment.

Concluson

Dreamweaver and Flash can both incorporate the above described eval uation standards are
therefore both effective mediatool sfor educationa mediaprojectsathough Flash can bemore ussful with
theinteractive applications of the above mentioned principles. Expertise, cognitive load management,
managing sudents’ attention, synthes zing prior knowledge, usingimplicit and explicit educational models,
the use of enterprise tools, accel erating knowledge transfer, empirical learning, learner motivation,
metacognition and learning theory candl be conveyedin collaboration with thelearning mediatool scovered

and reviewed during the progress of the course ED 7503: Instructional MediaTools.
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A Comparison of Two Learning Management Systems used as Cognitive Learning Tools

Capability WebCT Blackboard

Tools for creating learning environments Yes Yes
Content building materials Yes Yes
Asynchronous courseroom Yes Yes
Discussions, mail, whiteboard Yes Yes
Instructor-authored calendar Yes Yes
Instructor’s evaluations Yes Yes
Connect to Internet Yes Yes
Can use text and graphics Yes Yes
Use Html function Yes Yes
HTML creator Yes

Spell check Yes

Search engine Yes

Announcements Yes

Breadcrumbs Yes

Profiles Yes

Expand/collapse capability Yes

Progress record Yes

Set number of records per page Yes

Draft box Yes

Compile feature Yes

Compose message Yes

Several languages Yes
Can handle thousands of learners Yes
Virtual classroom for synchronous learning Yes
Contents can be shared and reused Yes
Chat function Yes
Timed on-line quizzes, tests Yes
User directory Yes
Address book Yes
Personal information Yes
Add/remove buttons Yes
Customize background colors Yes
Help menu Yes
Technical support Yes

Richard Bloodworth

ED 7503 Instructional Media Tools

Capella University

Fall 2004
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The Effectiveness of Dreamweaver and Flash as
Cognitive Learning Tools Using

Ten Evaluative Standards

Evaluative Standard Dreamweaver Flash
1. The Capability to Assess Expertise o
2. The Capability to Manage Cognitive Load u
3. The Capability to Manage Students’ Attention [ |
4. The Ability to Synthesize Prior Learning |
5. The Correct Use of Implicit and Explicit Models [ |
6. The Effective Use of Enterprise Tools [ |
7. The Application of Accelerating Transfer [ |
8. The Effective Use of Empirical Learning m
9. The Capability to Motivate Learners ]
10. The Use of Metacognition, Instructional Media Tools -
and Learning Theory

Though Dreamweaver and Flash can both implement all of the above mentioned
evaluative standards, the chart indicates which of the two learning tools is strongest

in each of the listed areas.

Richard Bloodworth ED 7503 -- Instructional Media Tools Capella University Fall 2004




