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How do scientists use analogies and other processes to break away from old

Constru Ctlon theories and generate new ones? This book documents such methods through
. . . the analysis of video tapes of scientifically trained experts thinking aloud
|n SClentlstS while working on unfamiliar problems. Some aspects of creative scientific
d St d t thinking are difficult to explain, such as the power of analogies, the use of
di uaents physical intuition, and the enigmatic ability to learn from thought
Th experiments. The book examines the hypothesis that these processes are

e Role of Imagery, Analogy, . .. . . . . .
e Fant Simulation based on imagistic mental simulation as an underlying mechanism. This allows
the analysis of insight (“Aha!*“) episodes of creative theory formation.
&) Springer Advanced processes examined include specialized conserving transformations,

Gedanken experiments, and adjusted levels of divergence in thinking. Student
interviews are used to show that students have natural abilities for many of
the basic reasoning and model construction processes and that this has
important implications for expanding instructional theories of conceptual

change and inquiry.

'l regard this work as the most comprehensive account ever attempted to
show how imagistic, analogic, and sensory-motor representations
participate in creative thinking.' ---Professor Ryan Tweney

Contents: From the contents Introduction: A 'Hidden World' Of Nonformal Expert
Reasoning. Part One: Analogies, Models And Creative Learning In Experts And Students.
Section I: Expert Reasoning And Learning Via Analogy. Section II: Model Construction And
Scientific Insight In Experts. Section III: Nonformal Reasoning In Students And Implications
For Instruction. Part Two: Advanced Uses Of Imagery And Plausible Reasoning In Science
And Mathematics. Section IV: Imagery And Physical Intuition In Experts And Students.
Section V: Advanced Uses Of Imagery In Analogies, Thought Experiments, And Model
Construction. Section VI: Conclusions.

Clement, Creative Model Construction in Scientists and Students
ISBN: 978-1-4020-6711-2. 2008. Hardcover

Springer

Order Department

PO Box 2485

Secaucus, NJ 07096-2485

Tel: 1-800-Springer, 8:30 am — 5:30 pm ET
Fax: 1-201-348-4505
Email: orders-ny@springer.com



clement@educ.umass.edu

Explanatory

Explanatory
Model Construction

3 Model Construction \ '
: | Rfv}lizeld :
] " ' lodel " "
| Evaluation — s fR0UCvE , w Abductive

i Evaluation ——= "povision

A LU 3

used within

i used within
used within Transfer of 4
Runnability used within Transfer of
. Runnabilty
Analogy or Analogy or
Run Model to chema Run Model to Schema
Evaluate Incgrporatmn Evaluate Incorporation
Plausibility ,/ Process Plausibility ,"Process
S used within l’l
used within o within L/ used within
Schema Schema
\ DI’IV_E:!_ Activations, Driven Activations,
imagistic Dissonance Imagistic Dissonance
Simulations —™™  Relations, simulga!ions —=  Relations,
& Coherence & Coherence
Comparisons Relations Relations

Comparisons

Fig. 21.1 Some major non-empirical subprocesses involved in explanatory model construction
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Fig. 21.2 A balanced system for productive creativity: how a coalition of seemingly "weak" non-formal methods can
overcome the dilemma of fostering both creativity and validity during model construction



