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evidence-based approaches to teach-

ing, learning and assessment. Our work
involves a wide range of activities and meth-
ods including designing ways to assess both
what students know and how they use their
knowledge, developing curriculum
materials, and evaluating the effects
of transformation efforts both within
and across disciplines.

l‘! The focus of our research is to develop

Our approach to curriculum
transformation uses a design-based
research cycle in which we identify
what students should know and be
able to do, design and implement a
curriculum that would meet these
goals, assess student achievement,
and use the results of the assessments
to revise the curriculum and
accompanying assessment materials
These assessments require students
to construct (free form) structures, diagrams,
and models, and to develop explanations
for phenomena. Our formative assessment
system, beSocratic (http:/besocratic.com), is
designed to recognize and respond to student
input.

Examples of this process are Chemistry, Life,
the Universe and Everything (CLUE), an NSF
supported general chemistry curriculum,
and Organic Chemistry, Life, the Universe
and Everything (OCLUE) (both developed
in collaboration with Mike Klymkowsky,
University of Colorado at Boulder).

Using this system, we have evaluated how
students in both traditional and CLUE curricula
understand a range of chemical ideas and
phenomena. For example, we have shown

Use assessment results to revise,
curriculum, assessments

that both CLUE and OCLUE students are
more likely to construct causal mechanistic
explanations for phenomena such as acid-
base reactions, nucleophilic substitutions and
how London dispersion forces arise.

Design research cycle

Identify what students should
know and be able to do

| Design curriculum and

Empirically
Tgsted assessments

Hypot_hetical
Curriculum Cuplctlun

I Assess student learning

Current research projects include
investigations of the impact of classroom
culture on student learning, how students
learn to use mechanistic arrows to predict and
explain reactions, how energy ideas are used
across disciplines, how mechanistic reasoning
emerges across disciplines. @
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Sankey diagram showing how CLUE and traditional students represent intermolecular forces as within

or between molecules.
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