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1.
Identify class level, specify whether core, elective, or major requirement, any other 
pertinent information on class demographics.

The class that I am continuing to examine is Principles of Chemistry (CHE 120). This course is designed for freshman science majors.  However, there are sophomores, juniors and even a few seniors in the course from many of the science disciplines.  For the freshmen, much of this course is new material or old material (from high school) presented in a new (accelerated) way.  For the upperclassmen a number of the concepts have been taught or have been alluded to in other coursework that they have had in their own major.

2.
What problems or questions about my students’ learning and my teaching strategies 
did I address?

Since much of what students learn in this class is a foundation for later work, I tend to focus on whether or not the students can “do the work.”  The thinking is that if they can “do” a chemistry problem, they must understand the concept behind it.  However, there have been a number of recent findings in the literature to indicate that this may not be true in many cases.  So my question is “How can I test (assess) the depth of a student’s understanding of chemical concepts using some form of chemical problem solving?”
3.
What methods did I use to gain information?

To measure classroom aggregate learning gains, I have been, prior to BRIDGE, using pre/post analysis of student performance on linked quiz and exam questions.  I had hoped to expand this analysis to allow me to probe more deeply than simple multiple choice questions allow, both in the classroom assessments and eventually in the pre/post analysis.  My initial thoughts were to expand the use of open-ended questioning; however, upon discussions with the BRIDGE group I began to see that this might be asking more than is reasonable from students in an introductory course.
The way that I have begun to explore the depth of student learning through BRIDGE is to begin to incorporate what are called “Assertion-Reason” questions.  (See PowerPoint presentation for examples).  This kind of question initially looks like a “True-False” style questioning.  However, the concepts of the questions are linked in such a way as to require the students have a depth of understanding in the question’s subject.  This style of question also requires that the students understand connections between basic concepts in the subject.  While I have not asked students to directly explain conceptual connections, I am asking students to recognize the connections.   The idea is that at this level of course content it is more important that I model expert statements about conceptual connections in basic chemistry, before we get to the point of expecting students to express these concepts in expert language.

4.          What examples or evidence of student performance can I offer to illustrate how I 
drew conclusions?
Results of trial Assertion-Reason questions which were administered in the Fall of 2004 and Summer of 2005 are being examined as I continue the use of this type of question in the Fall 2005 semester.  After Fall 2005, enough students will have been exposed to this style of question to begin to explore the level of conceptual understanding of students using assertion-reason questions with the data from their responses on exams.

5.
 What theories or debates about learning frame or illuminate my inquiry?
· identifying expert practices and helping students make progress on the curve from novice to expert in the discipline (from How Students Learn)

· becoming more conscious of and initiating students into the discourse conventions of the discipline (Gregory Colomb, “Disciplinary ‘Secrets’ and the Apprentice Writer: The Lessons of Critical Thinking”)
6.        What have I learned (or what new hypotheses have I developed) so far?

I have learned that it is very difficult to probe into student understanding in a structured manner.  That is, it is one thing to ask an upper level student to explain what they know and understand about a narrow and specific topic and expect the student to use appropriate terminology in the development of an explanation in their own words.  However, one cannot expect the same from introductory students.  Furthermore shaping questions which guide the student towards an expert answer without “giving away” then answer is very difficult.  One must use appropriate terminology in the assessment and create questions allow the students to connect appropriate concepts.

7.
Where will I go from here?

I am continuing to improve my thought process in the development of assertion-reason questions.  After this Fall semester (F05) I will have over 100 student responses to assertion-reason questions in multiple exams.  I will begin to analyze this data to see if there are trends in how students are responding to the questions in comparison to their overall performance in the course.  I intend to present the findings from this study at the Spring 2006 Meeting of the American Chemical Society.

