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Differences in Knowledge Acquisition

Introductory Advanced

Knowledge: Knowledge:
Expose learner to content Learner should be able to
and give them a general reason with knowledge

orientation to the field. and apply it flexibly to
different contexts
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Demonstration

Compartmentalized

Knowledge — Well
Structured Hand




¢ Real World
11I-Structured




Real World
[ll-Structured




Real World Compartmentalized
Il structured Knowledge — Well
Problem Structured Hand
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What interferes withi advanced knowledge
acguisition? “Reductive Bias™!

1. Oversimplification of complex structures-
routines, methods, Irregularity Is made regular,
chaos Is made orderly

2. Over reliance on a single mentall representation.

3. Over reliance on top-down Processing, generic
alstractions- KNeWING “heW CASES g7,

4. Context Independent conceptiall representation-
contexts are represented as being everly: unierm.



What

Interferes with advanced

Knowledge acquisition?

& 5.0ver-reliance on fixed protocols and

structur

es prepackaged schemata

presented as recipes

¢ 6. Rigid
<howiec
<howiec

compartmentalization: oif
ge compenenits. Compoenents of
ge are interdependent: andishoeuld

e talg

At asielng linked= Insteadl of

SEparate:



What interferes with advanced
Knowledge acquisition?

¢ /. Passive transmission of knoewledge-

knowledge Is handed to the learner who
receives It passively- cannoet integrate with
persenal experience, active exploration,
etc



Cognitive Flexibility Theory
Landscape Analogy

Advanced knoewledge Is
a “criss-crossed
landscape™ Spire et

- 0 Q °

Wittengenstein, 1
(as cited In SpIro et

2l I995) = arnoniineal
EXPloration: ol Complex
SURJECE mAtter, on

different occassions
from different
difections.




Spiro et al.’s Themes of advanced
kKnowledge acqguisition:

Avoidance of over
Simplitication

y Vulupier




Themes ofi advanced knowledge
acguisition

& Problems will vary

greatly frem case to

case, with different
ariables
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Themes ofi advanced knowledge
acguisition:

¢ Concepts and
principles will be
applled differently in
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TThemes of advanced knowledge
acquisition

¢ Knowledge must be
assembled from
different sources.

¢ Concepts cannoet e

thought of as separate __,_:;aa ‘__ﬁf,;a .
“chiapterss, Ut rathen er"' .
IRtErWIREd and % <

Interconnected



TThemes of advanced knowledge
acquisition

¢ Learners must be
able to explore
complex knowledge
IR many. directions,
Withr expert guidance.

& FYPErtext progiams
arejdeally, suited fer
thIs;




Advanced knowledge domains




Rand’s Random Access Instruction

& A type of
Constructivist theory-
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Rand’s Random Access Instruction

¢ llI structured knowledge
Involves multiple schemas,
perspectives,
organizationall principles;
the pattern varies, greatly

ACleSS Cases.
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Rand’s Random Access Instruction

¢ Knowledge has to be used in many ways that
can’t be anticipated in advance.

Construction of new understandings in the novel
and situation SPecIfic.

¢ Nultple juxtapesitions: off content



Rand’s Random Access Instruction

¢ Criss cross the landscape for new Insights and
understandings. Return to the same situation
fram different directions

¢ Mastery off complexity. Isi new: transferable te
other situations.

» Hypertext — explore many, aspects off the subject
pAreigie



IS 1t 1ll structured?

& Spiro says that any problem that
Invelves cases IS Ill- structured (Spiro
et al. 1996)- medicine, literary.
review, history

9 They may contain structured
PHIRCIPIES:



IS 1t 1ll structured?

Examples:

y JEOPAAY/




¢ CSI| Forensics professor

¢ With the popularity of recent TV series,
more learners are enrolling in college
forensics courses.

¢ You will develop an instructional design to
train learners how to use evidence to
INVESstigate: Crine SCENES.

¢ IS this) an lli=structured: prellen?
¢ DEES| Iir contain; structured prnciples?

& Heow Willsyeurteach learmers te) e able e
SEIVE thiS preslem?



The Amazing Race Coach

¢ You’'ve been hired by Coelin and Christie to
coach them to win the Amazing Race.
TThey will pay: you; 10% ofi thelr Winnings-
$100,000.

¢ Iis this an| lli=structured preklem?
¢ [DEES It contain’ structured principles?
9 Hew WillsyeUrceach then?



¢ Jeopardy Coach

¢ An A & M student has landed a spot on
Jeopardy’'s College Game show. She asks
yOUl te coach her so that she can win the
game. You de guantitative research on
past shews, and discover that 60 per cent
off the game guestions have e de With
eIther RIStery e geegrapny.:

¢ IS this anlliEstrictured proeklem?

9 DEES It have wWell'structured prRcIpIes?

9 Hew WililN/eUFcoach this studenit?






Flexibly Adaptive Learning

Daniel L. Schwartz, Sean; Brophy, Xiaedong
Lin, & John Bransford
Learning lfechnelogy Center

Vanderbilt University,



Concerns about teaching methods

¢ Reaction to “Iinert knowledge™”: students
fiallf tor apply: thelr relevant knowledge In
novel settings

» Concerns anoeut proklem based learning,
CaSe ased learming: student engacgemeni
may e mistaken iR Iearning. RecKel
example:

¢ Constrtictivist activities: maN/ Ellininate
vEEEIbeREIFaCHVIHESSESHCIINASHACINIESED
e EINESICINECLUIES



ST AR Legacy
Software Technoloegy for Action
and Reflection

% Al adaptable instructional design seftware
pased on CET. Uses Preblem Based
Learning, Collaneratve Cearing, Project
Based Learning, Case Based Cearningk
Results canl be: archived fer future
Felerence:



S T A R- uses problem based, case based
and project based learning

¢ Learner centered
¢ Knowledge centered

¢ Assessed by both learners &
teachers

¢ Includes community, ENVIFGRIMERTS
& collalheration



STAR
features

Explicit inguiry model
Compoenents arranged In a single
learning cycle

Multiple learning cycles se learners can
proegressively deepen thelr
Understanding

Refliection on the everalltlearning
PROCESS), INCIUEES Crealng IegacIES o)
OLREN PEGpRIe torUSse:



Look Ahead 6

&
Reflect Back

’%
\

Go Public

Test Tour
Mettle

The Challenges
Generate
Ideas

l"[l?ﬂf'}'! UI{ ét’ PZ)OUI-('
LEC.

Multiple
Perspectives

Research
& Revise




STAR

¢ 1. Challenge - gives students
progressively complex problems

9 2. Generate ideas
¢ S.VlUltiple perspectivVes- share: Ideas

¢ 4. Researech anadirevises develoep: thelr
SEIUWERS



STAR

¢ 5. Test Your Mettle- formative evaluations,
guizzes, hands on prejects,

¢ 6.G0o public- present final selutien

9 7. Loek aheadiand Reflect wacks Preview.
the knewledoge demain; Setrgeals,
CoOMpPaArE REW FESPORSES 16 OHIFINAINGRES
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CET Research Question

What role does visualization play: In
selving Ill-structured problems?
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