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Understanding 
Through Integration 

Disciplinary Perspective 
•  Lens through which the discipline views 

reality 
– The main way disciplines are distinguished 

from each other 
– Focus on phenomena of interest 

Integrating Disciplinary Insights: 
Perspective Example 

•  Problem: Differences in “natural talent” 
•  Psychology: Nature-nurture debate 

–  Nature – genetic predispositions 
–  Nurture – supportive, stimulating environment 

•  Computer Science: Neural Networks 
•  Optimal organization 

– Effects of small differences in initial organization 
•  Mathematics/ Physics 

–  Chaos Theory 
•  Small changes in complex system - large downstream 

effects 
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Integrating Disciplinary Insights: 
Insights Example 

•  Problem: Differences in “natural talent” 
•  Psychology 

–  Genetic predispositions interact with environment 
•  Computer Science 

•  Small differences in initial organization 
– Same output but some more efficient than others 

(“learn faster”) 
•  Mathematics/ Physics 

–  Small changes in initial conditions w. large consequences 
•  Deterministic but not predictable 

Interdisciplinary Perspective 
•  Different disciplines => different disciplinary 

insights 
•  Interdisciplinarians need to integrate 

insights 
– Provide a more comprehensive understanding 

Tools for Integration 

•  Perspective taking 
•  Conceptual Combination 
•  Metaphor 
•  Analogy 
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Perspective Taking 

•  Allow you to view problem from different 
disciplinary perspectives 
–  Insights from each perspective 

•  Need understanding of disciplinary “lens” 
– Observational categories 
– Meaning of key terms 

Conceptual Combination 

•  Describe your interpretation of the 
following phrases: 
– “Apple Pear” 
– “Motorcycle Harp” 
– “Apartment Dog” 
– “Computer Dog” 
– “A class that is also a game” 

Conceptual Combination 

•  Existing research 
– Comprehension of novel noun-noun phrases 

•  “Helicopter Parent” 

–  Interpretation 
•  More than just the intersection of constituent concepts 

Helicopter Parent Helicopter 
Parent? 
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Conceptual Combination 

•  Multiple interpretations for same 
combination 

•  Combinations with similar constituents 
– Can result in dissimilar interpretations 

Computer Dog Apartment Dog 

Conceptual Combination 
(Hampton, 1987) 

•  Feature sets of both concepts 
– Combination inherits salient attributes of both 

sets 
•  Constraints 

–   Necessary features of a concept inherited	

–  Impossible features of a concept not inherited 

– Emergent features 
•  Not associated with constituent concepts 

Class Game 

Conceptual Combination 

•  Emergent features 
– More likely with dissimilar concepts 
– Creative problem solving to resolve 

discrepancy 
•  Added value? 

Apple Pear Motorcycle Harp 

Similar Constituents Dissimilar Constituents 
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Conceptual Combination 

•  Useful method for generating creative 
ideas 
– Random process to combine disparate 

elements 
– Purposeful exploration of combination 

•  Mark Tansey 
–  “Wheel of language"  
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Metaphor 

•  Compare two unlike things 
– Familiar (concrete) with unfamiliar (abstract) 

•  Disciplinary perspective 
– Abstract, unfamiliar 
– Subject/tenor of metaphor 

•  Blind men and elephant 
– Concrete, familiar 
– Vehicle of metaphor 

Effective metaphors 

•  Focus attention on the relevant aspects of 
comparison 
– Need to be appropriate 

•  Tap into knowledge possessed by listener 
•  Produce vivid, clear images in minds of 

others 
•  Only one object of comparison 
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Interdisciplinary Metaphors 
•  Geopolitical 

– Dominant 
•  Boundary 

– Newer 

Disciplinary 
•  Private property 
•  Patrolled boundaries 
•  Island fortresses 
•  “No trespassing” 
•  Mother lode 
•  Territory 
•  Empire 
•  Oligarchy 

Interdisciplinary 
•  Breaching boundaries 
•  Cross-cultural exploration 
•  Excursions to frontiers 
•  Border traffic 
•  Poorly charted waters 
•  Demilitarized zone 
•  Switzerland of academia 
•  Mining other fields 
•  Alliances 
•  Bridging 
•  Overlapping neighborhoods 

Metaphor Exercise 

•  “Liberal/Interdisciplinary Studies” 
•  What are key components to emphasize? 

– Examples with those components? 
•  Generate an effective metaphor 
•  Generate a poor metaphor 

Analogy 
•  Is “like” a metaphor 

–  Extended metaphors can be analogies 

•  Used for 
–  Persuasion 
–  Understanding 
–  Problem solving 
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Analogy: Problem Solving 

•  Henry Ford 
–  Assembly line 

•  Problem  
–  Reduce price 

•  Analogy 
–  Chicago meat packing 

houses 

Analogy: Explanation 

Solar System Atomic Model 

Analogy: Persuasion 
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Knowledge of current 
problem 

Target Domain 
(motorcycle) 

Other domain knowledge 
Includes knowledge of solutions 

to similar problems 

Source Domain 
(horse) 

Components of Analogy 

Analogical Processes 

•  Retrieval 
– Retrieve source domain 

•  Mapping 
– Establish correspondences 

•  Transfer/Inference 
– Apply solution to target domain 

Retrieval 

•  Retrieving knowledge of a source 
domain from memory 

Near 
Domain 

Distant 
Domain 

Conceptual Distance 

Motorcycle 

Bicycle 

Car 

Skates 

Horse 
Train 

Airplane 
Space ship 
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“How can I carry items on my motorcycle?” 

Retrieval 

Horses? 
Trees? 

Bicycles? 
Purses? 

Mapping 

•  Establishing one-to-one correspondences 
between domains 

Inference/Transfer 

•  Transfer knowledge between domains 
– Adapt solution to specifics of target domain 

? 
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Inference/Transfer 

Inference/Transfer 

•  Source of creative insights 
•  Insight 

–  “AHA!” experience 

•  Reconceptualization of target 
domain 
–  Innovative solutions generated 


