Teaching and Learning Project Assessment Report

Chemistry

Data collected Spring 2008, reported Fall 2008
What we wanted to learn about our students:

This report describes the attempt of the Chemistry Department to assess PSLO #7:

At the completion of the program, the student will have done the following:

Conducted laboratory or field analyses using modern, professional technologies, selected from colorimetric, titrametric, gravimetric, electrochemical, spectrometric, chromatographic, and GPS equipment and instruments.

Specifically, we want to know if students are gaining the knowledge and skill in the operation and use of scientific instrumentation.  This is a critical component in the education of not just chemists, but every scientist.  Every capable scientist must have the ability to acquire and analyze data through the use of scientific instrumentation.  The more proficient the scientist is in this ability; the more productive (and marketable!) he/she is.
What we did: 

In Spring 2008, two new lab projects were designed for General College Chemistry II (Chemistry 26 with an enrollment of 33 students).  The first project was assigned to students early in the semester (February 20, 2008), and the second project was assigned later (May 9, 2008).  Both projects involved the same type of spectrometric technique (visible spectroscopy).  However, the projects differed in the amount of detail in the instructions provided to students.  Whereas the first project included step-by-step directions and detailed explanations, the second project only included a list of items to discuss in the lab report.  Students were required to apply their learning experiences of the first project in order to complete the second project.

For the first project, students were given a handout explaining the theory of operation of visible spectroscopy.  The handout contained a detailed summary of how data is collected and analyzed through use of the Beer-Lambert equation, and it included step-by-step directions for using Microsoft Excel to plot the data.  Furthermore, the handout contained a discussion regarding the use and preparation of standard solutions required for calibrating the Spec-20 spectrometer.  The handout concluded with a description of a chemical laboratory problem to solve and listed a series of activities to perform in order to solve the problem.  The instructor also informed the students to pay close attention to this lab project as they would need to apply their knowledge gained from this lab to complete a related project later in the semester.
For the second project, students were simply assigned a new but similar chemical laboratory problem to solve.  Although the students were given a detailed description of what to include in the lab report, the students were not told how to execute the laboratory project.  Instead, they were instructed to refer to the handout of the first project (additional copies of the first handout were made available) in order to remind them of the technique and procedures that would be required for completing this new project.  As students began working in small teams, the instructor was available for consultation but encouraged students to think for themselves as much as possible.

By observing students during lab and by grading lab reports, the instructor evaluated students on the basis of their ability to do the following:
1.  Understand the theory behind the operation of visible spectroscopy.  
2.  Use the instrument safely, and use it in a way that demonstrates respect for its “delicacy” and monetary value.

3.  Calibrate the instrument and create a standard curve.

4.  Carry out an analysis of the samples, including all mathematical work-up.  

5.  Draw the correct qualitative or quantitative conclusion from the study.

Grading of lab reports collected after both lab projects provided a direct measure of student learning.  The answers students provided to questions posed in the lab report made it possible to assess 4 of the 5 standards listed above.  The missing standard (#2: use the instrument safely) was assessed by a qualitative measure; that is, the instructor observed the students using the instrument during lab.

What we learned about our students: 

First lab project:

31 of 33 students submitted a lab report.


Scores ranged between 6 and 10 out of 10 possible points
Average score was 9.4 out of 10


All students were observed to use the instrument safely.
The data suggests that nearly all students were proficient in all five standards listed above.

Second lab project:


18 of 33 students did not submit a lab report.


For the 15 students who did submit lab reports:



6 students received a score of 1 or 2 out of 10 possible points (incomplete reports).  



1 student received a score of 6 out of 10 possible points.



8 students received a score between 8 and 10 out of 10 possible points.


All students were observed to use the instrument safely.

The data suggests that only 24% (8 of 33) of students were proficient in all five standards listed above.

From the disparity in results between the two lab projects, it is clear that something went awry. Some additional data may be helpful in identifying the problems:
1. Upon later review, the questions posed in the lab report of the first project were found to be very straightforward.  High scores on the lab reports were likely due to the students’ ability to follow directions rather than due to the students’ understanding of the lab exercise. 
2. The second lab project was assigned as the final lab exercise of the semester, and the report was due on the last day of class.  Because of time constraints and because the lab report was weighted the same as any other lab report, many students probably decided not to submit a report or rushed to submit an incomplete report (73% of students, 24 of 33 students).
Perhaps it is best to not make any conclusions above the students’ proficiencies in the five standards this year.  We will improve the assessment tools and try again next year. 
What we plan to do next to improve student learning: 

We will carry out the same project again next year (Spring 2009) in the same course (Chemistry 26 to be taught by Dennis Gravert).

The lab projects will be modified with the following improvements:

1. Some questions in the lab report of the first project will be revised to encourage more critical thinking of the project.

2. Additional questions will be added to the lab report of the first project to provide students with more opportunities to learn (and more opportunities to assess their learning).

3. The second lab project will be assigned somewhat earlier in the semester to reduce time constraints and hopefully improve student response rate. 

4. The points possible on the second lab report will be twice that of a regular lab report.  This is justifiable as the second lab report demands a greater amount of effort from students.  Hopefully the additional points will be an incentive to students and will improve student response rate.

