Seeing the Invisible: Scientific models and visual thinking skills
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IS challenging, In part because representations in the | Molecular kil °""’°'°"° changes

disciplines employ implicit conventions. Part of a larger Macro. 2. Binding

project exploring visualizations in undergraduate science molecular 3. Comparison

education, we present preliminary work that seeks to 4. Modification

assess the complexity of expert-generated conceptual Multimacro- 5. Regulation

models of biological systems across six peer-reviewed, molecular 6. Gene expression

high-impact journals. As part of this work, we present subcellul 7. Movement

our preliminary coding scheme, which builds on the work Hbeetiiar 8. Unknown

of many (e.g., Schonborn and Anderson 2006). Cellular Eiadhia ol
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Methods Simple (1 level) Preliminary results

Using a three-month window (December 2011, January,

February, and March 2012), we reviewed selected high- _ N i 2374097 T T 207+is3

impact journals (Cell, J of Biochemistry, Nature, PNAS, Type of abstraction m——— ol (Mean £ SD) S ol (Mean + SD)

PLoS Bio, and Science) for figures that included a model [@ — .j);] © 2ol S )

of a biological system. These models included _ °O° 5 | =
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pathways_, and S|gna!|ng pathways. We atter_npted to A InSiuStetingolTain _ po.:ﬁ? - E EN

systematically describe each model according to the GFPTaln—mChery GFP—Tobi—ChEy : 5 B

rubric represented in figure 1. Further, using structure- . it miReErs S e A 2 : : : ) N N e B

behavior-function theory as a frame (Hmelo-Silver et al., | N~ fo\_/ Number of levels of biological organization Number of explicit behaviors
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(that Is, the relationship between and among structures). i" au DOMES represented in sampled models. identified in sampled models.
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o .. Schematic with symbol Cartoon with symbol 3. Include multiple types of behaviors.

Level of biological - Types of Types of Explicit level Y Y 37 36 31 34 4. Communicate substantial biological information

organization abstraction behavior of behavior e i i lici hani
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Subcellular EA '(—>[4p E*( c i L 1. In what ways do textbook models differ from expert-generated models?

Celluar L LU /2 : : :

Multicellular N, & T 2. Do models used at the micro and molecular level differ substantially from models used at macro

Organismal L -- levels, namely organismal through ecosystem levels?
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