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2. In Vitro Research: Simulating the Discovery of Genetic Control
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Figure 1. The cycle of inhibitory regulation of genes in E. coli. In Figure 1A the E. coli is in an inhibited
state: The I gene sends an Inhibitor to the O gene, and the inhibitor binds to the O gene, this blocks production
of beta-gal from the three beta-gal producing genes (the three unlabeled genes). In Figure 1B, lactose (diamonds)
enters the E. coli. The inhibitor binds to the lactose and not the O gene. In Figure 1C, the beta-gal producing
genes are no longer inhibited and the beta genes produce beta-gal (small dots). The beta-gal cleaves the lactose
into glucose which can then be utilized as an energy source. When all the lactose has been used up the inhibitor
binds to the O gene and the beta-gal genes are inhibited from producing beta-gal as in Figure 1A.
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3. In Vivo Research: Real World Study of Scientists Reasoning
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4. How Scientists Really Think
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5. Method
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Table 1: Research areas of the four laboratories investigated

Cell biology Molecular
Developmental Lab A Lab B
Pathogens Lab B &C Lab D
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5.2. SELECTION OF RESEARCH PROJECTS FOR INVESTIGATION
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5.3. DATA COLLECTION PROCEDURE
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5.4. DATA ANALYSIS
5.4.1 Transcription.
5.4.2 Coding.
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6. Overall Results
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7. Mechanisms Underlying Conceptual Change and Insight
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7.1. INCONSISTENT RESULTS AND CONCEPTUAL CHANGE
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7.2. ANALOGY AND CONCEPTUAL CHANGE
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7.2.1 Local Analogies.
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7.2.2 Regional Analogies.
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7.2.3 Long Distance Analogies.
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7.3. ANALOGY USE AND SOCIAL STRUCTURE
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7.4. ANALOGY USE AND EXPERTISE
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7.5. SOCIAL CONTEXT AND CONCEPTUAL CHANGE
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7.6. ON SERENDIPITY
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7.8. HOW TO MAKE A DISCOVERY
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Coding of the scientists' representation of their research over time.
-  Brutlag DAF—~ |l SEa—F 47
- I TERFORMGESCRKBRORED Y A b
FrlZ DNA fREHC 2SN T
- MRAEMHSHOTIEIRIO 2 =T (v T A% —~ 2RI

Coding of group interactions.
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Coding the scientists' cognitive operations.

- BT hangiroT 7 =y 7 2 M
AR
BUEDFIRRARDL, T —/WIRPL, AR —Ta v
AN —va N EESET - B a— RN

- BFEEBEOL AL —va VERHAL TSN ?

12



