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We have an interesting position because our work is supposed to result in a product produced by someone else.  While we give all the students the same components, not all the products look the same.  Further, the quality of the product is dependent both on what we put in (making sure they have quality components), but also the quality of effort a student puts into the product.
So to provide them with quality materials, we:

· Give them homework

· Give them readings

· Give them activities

Yet some still do poorly.  Why?  Is it likely that they aren’t putting a high quality effort into developing their learning?

In my BIO 121 Lab (Winter 2005), I had a situation in which students were doing poorly on the early quizzes.  Of course the students were unhappy because they felt they were spending a lot of time studying to no avail.  The quizzes were such that students were required to apply their understanding (higher level of Bloom’s taxonomy).  They requested a study guide, and the students did poorly on the exam even after having the study guide.  So on the following quiz, I asked the students to explain how they studied for the quiz.

After grading the quiz, I sorted the study methods into the following categories:
1. Re-reading the lab
2. Re-reading the lab and answering the questions on the study guide

3. Doing something else that relied on them to manipulate the information – rewrote notes, wrote their own quiz, re-read lab and generated notes from reading, talked with colleagues
I found that students in category 1 averaged only 40% on the exam.  Students in category 2 improved their score by approximately 20% but still were not doing as well.  Students who manipulated the material to make it their own averaged approximately 85%.  Once I shared this with my students I never had to produce another study guide and the students grades began to improve steadily.

Of course, it is possible that students would have improved anyway, based on grades on courses previously.  However, providing students with data to support that their actions in the class are a better indication they will learn is much more powerful than just lecturing them about what they need to do.

However, how do we know if the actions we require are helping the students?  This seems like an easy answer; see if there is a correlation with a particular assignment/activity and performance on a test or final grade.

In SCI 225, we require students to respond to reflection questions that help them think more deeply about particular concepts.  To simplify grading, I organize students into groups and let them use discussion board to work the answers to the questions.  One person in the group then submits an answer derived from these discussions.  

After the mid-term, I looked at student grades on the mid-term and the number of times they participated (not the quality of participation) and was able to show to the students that having only one contribution to a question is unlikely to result in deeper learning.  I also pointed out that just contributing does not mean you learning more deeply either, as the four students who contributed more than 12 times who scored less than 80.
To verify that these reflection questions really do help the students, I looked at the relationship between the actual score on the reflection questions and compared that with their final exam grade.  There is a strong relationship.  But again, the variation is not fully explained by their performance on the reflection questions.  This may be because groups received a common score for a question.  So my next step is to compare the number of contributions, the quality of the contributions for each student, rather than just the grade on the questions.
We also require students to turn in a large concept map at the end of the semester as a way to get the students to review for the exam and reconsider the inter-relationships.  These are done individually and graded on a variety of criteria (including containing most of the major concepts, showing extensive interconnections, etc.).  

When I looked at the correlation between student performance on the concept map and on the final exam (removing two outliers where students did not put any effort into the concept map but did well on the final exam, there was a relationship suggesting that this activity may be useful to the students.
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