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Introduction

I historically have favored open-book essay-type exams to assess student achievement in science courses.  My reasons for this choice include:

1) the exam itself is an important learning tool.  By requiring students to do an open-book essay exam, they necessarily must do a synthesis of concepts that they have learned in class.

2) the exam is a writing exercise.  A student who fully engages with an integrative question will write one to several pages in response.

3) the exam builds community.  I typically encourage students to work together on open book exams.  I find that open-book exams stimulate peer learning.
4) the exam is a realistic exercise.  In the work place, you have access to information.  The question is how well you can integrate and apply those concepts to real-world problems.

I still feel that open-book exams are an excellent learning tool.  However, over time I became aware of issues that eroded my confidence in basing assessment upon open-book tests.  Internet-based plagiarism seemed to be increasing over time.  Some students made excessive use of formal and informal tutoring resources.  Of greatest concern was that more than one student graduate of courses that I have taught appears to have no detectable imprint of ever having taken the course.  It seemed desirable to explicitly test the hypothesis that open book exams are an effective learning tool for NWIC students.
Hypothesis: that student achievement in modules of Chemistry 112 will be different when students are assessed with open-book vs. closed book exams.

Methods: Chemistry 112 was organized into chapter-based modules.  The idea was to assess some of the modules with open-book exams, and some with closed book exams.  Please note that each exam, open-book or closed book, requires considerable instructor effort to devise.
Results: Students in chemistry 112 did quite well on their first open-book exam.  The next module was assessed with a closed-book test.  The entire class failed.  My approach was to write another exam and conducting extra-hour review sessions for those that wished to try to improve their grade, while proceeding with the next module.  Many who failed the first closed-book exam also failed the second.  This led to a third re-test, administered in the same week as the new test for the next module.  It became logistically impossible to maintain the original study design.  The remainder of the exams in Chemistry 112 were all closed-book.
Conclusion: Open-book exams are great tools for learning, but they have their limitations.  I have found that these limitations are especially acute in foundational-type courses, where students are supposed to be acquiring concepts that they will apply in higher-level courses.  The larger class size and more mixed (with respect to writing ability, etc.) nature of students in these courses now prefer closed-book exams for 100 and 200 level science courses, while using open book exams for 300 and 400 level courses.
