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Student Cognition in Physics Group exams

Exams are intended to give faculty information about what students knoww and where they need more supportB }ut traditional
analyses that get shipped with the exam results we get from the university scoring office focus on the exam itemsw not studentsx ideasB
Moreoverw one of our goals for students is building thier cognitive network of physics conceptsB When answering a single itemw a single
concept is being assessedB }ut with sets of contextually related questionsw we can analyze studentsx cognitive network as applied to a
particular contextB We report on a tool that we have developed to identify patterns in student responsesw and apply that tool to a
particular twokphase group examB
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Going frommemory hereB Googleknows the real answerB
Figurewas AB9 incheswide in theexamB

QuestionClassification

Discriminatory and Difficult
Not Discriminatory, but Difficult
Discriminatory but not Difficult
Not Discriminatory or Difficult

Conclusion

k {cceleration Y QB?m's^-
everywhere
k }all is xfree fallingx down
ramp[
k {ssociated with xstraight
downx direction only on
group exam

k Static friction is always
proportional to normal forceB
k {cceleration is straight
downBBB[
k Static friction misconception
not present in group exam
graphB

k {ssuming constant
velocity and using result to
calculate accelerationBBB
k {cceleration confused with
velocity in direction and
magnitudeB
k Still fully present in group
examB

Individual Exam

Group Exam

The Context

}y using cognitive networks on both
individual and group network dataw we
were able to identify the main
misconceptions of the test and
determine how group collaboration
affected themB While misconceptions
were far less commonw one of those
which appeared in the group data was
improved in terms of consistent logicB


