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ABSTRACT

We use the aontext of problem solving to show that students exhibit a locd
coherence but not a global coherencein their physics knowledge. When presented
with a problem-solving task, students often adivate a oherent set of knowledge cded
aschemato solve the problem. This £hema consists of strongly related knowledge
and procedures. Although the schemas gudents develop in the physics course ae
usually sufficient for successin the dass they are often insufficient for solving
complex problems. Complex problems require that students have adeep
understanding where they have integrated their qualitative knowledge with their
quantitative knowledge and have integrated related physicstopics. We show that our
students adivate schemas consisting of small amounts of knowledge and these
schemas are often isolated from other schemas.

Physics Educaion Reseach (PER) has siown that students in introductory
physics lack a deg understanding of physics principles and concepts. Through
reseach-based curricula, conceptual understanding can be improved. In addition PER
has down that students can be taught problem solving skill s through a modified
curriculum. Despite these improvements, students gill have difficulty developing a
coherent knowledge of physics. In particular, students often have difficulty
conneding related physics concepts. In addition, they view quantitative problems and
qualitative questions as distinct types of tasks, possessng dfferent types of knowledge
and dfferent sets of rules for responding.

We discuss ®me posshble methods that physics instructors and physics
educaion reseachers can use to examine mherencein student knowledge. Using
these methods, we provide evidencefor the locd coherencein student physics
knowledge by identifying dstinct schemas for different physics topics and concepts,
aswell as distinct schemas for qualitative and quantitative knowledge. After
identifying some of these difficulties in student understanding, we look at how
students are onneding quelitative knowledge to quantitative knowledge &ter going
through concept-based curriculum. The reseach identifies benefits as well as
shortcomings in the concept-based curriculum and talk about possble modificaions
that may foster coherence. In addition, we compare performance on quantitative
questions between a physics classusing the traditional problem-solving redtation and
a dassusing Tutorialsin Introductory Physics on quantitative problems.
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