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Supporting Information: Skills

We do not suggest that every assessment task should consist of all three dimensions. We recognize that there are particular skills that students must be able to do in order to answer higher-dimensional tasks which don’t necessarily meet the criteria for engaging with a scientific practice, crosscutting concept, or addressing a core idea. Because of this, tasks assessing these skills are often zero- or one-dimensional. Here, we provide examples of skills that faculty might want to assess in an introductory course that do not (on their own) meet the criteria for a scientific practice, crosscutting concept, or core idea.

· Biology
· Drawing Punnett squares
· Drawing molecular structures
· Calculating heritability 
· Calculating genotype and allele frequencies/probabilities
· Transcribing DNA to RNA
· Translating RNA to protein

· Chemistry
· Using scientific notation
· Unit conversions
· Naming/identification of elements and compounds
· Writing electron configurations
· Identifying core and valence electrons
· Drawing Lewis structures
· Calculating formal charge
· Calculating bond order(s), average bond order
· Determining electron pair geometry, molecular shape, bond polarity and polarity (VSEPR, vector addition)
· Balancing chemical equations (including redox equations and nuclear reactions)
· Stoichiometric calculations (including going between moles/number of atoms or molecules/mass/volume (for solutions and gases)and using the balanced chemical equation in calculations)
· Determining of reaction enthalpies, entropies, and free energies, applications of Hess’ law
· Calculating concentrations and dilution
· Any calculation where student solves for an unknown using a standard equation (gas law, thermodynamic equations, Nernst, etc)
· Determining oxidation numbers
· Determining equilibrium conditions or equilibrium constants from given data
· Determining rate laws from kinetic data
· Translating between equations and graphs
· Translating among multiple representations

· Physics
· Mathematics
· Algebra
· Vector manipulation
· Dot products
· Cross products
· Derivatives
· Integrals
· Identification of forces
· Drawing free body diagrams
· Applying Newton’s Second Law to a free body diagram
· Drawing circuit diagrams
· Drawing ray diagrams
· Extracting information from graphs
· Using “right-hand rules”
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