Assessment of Student Learning Outcomes in Introductory Chemistry

Implementation Assessment Grant Proposal

Proposal Summary

Dr. Garber, Instructor for General Chemistry and myself, Nancy Gardner, instructor for Introductory Chemistry, propose to develop a plan that assesses student learning in Introductory Chemistry and successive general  chemistry classes. 

Course Description

Introduction to Chemistry is one of the largest chemistry classes in our department, with an average enrollment of 420 students per year.  It is designed specifically to prepare students for General Chemistry which has an average enrollment of 500 students per year.  Our learning goals for this course include:

1.  Providing students with a brief algebra review enabling them to solve chem-


istry problems incorporating unit conversions and unknown variables.

2.  Providing an introduction of chemical principles that form a basis for student


learning in General Chemistry. 

3.  Developing the student’s critical thinking skills enabling them to solve chem-  


istry problems that incorporate their cumulative knowledge in this course. 

4.  Developing a student’s study skills for the physical sciences.

Student learning in this course is currently assessed with a brief diagnostic math quiz the first week of classes, in-class and take home quizzes based on their homework assignments and four in-class midterm exams. At the end of the semester students are expected to pass a cumulative final exam of 6 questions from a study guide of 31 questions provided at the onset of the semester.  

Current assessment of student performance following Introductory Chemistry includes an analysis of our student success rate in the first semester General Chemistry course. 

Applicants Background

Nancy Gardner, Instructor for Introductory Chemistry (Chem 101)

Ms. Gardner graduated from CSULB with a Masters in Chemistry and began teaching this course in the Fall of 1998.  She is currently working with the Science Olympiad at CSULB as an Event Captain in chemistry.  In addition, she is working to develop a new chemistry class for the department as a component of the new elementary education program.  

Dr. Ron Garber, Instructor for General Chemistry (Chem 111A)

Dr. Garber has taught General Chemistry at CSULB since Fall of 1980.  Since he has been teaching this class, he has tried various assessment tools to improve student performance.  He has compiled statistics from his classes comparing student backgrounds and education with student performance.  He has also analyzed practice and qualifying exams and their effect on student learning in past years of teaching General Chemistry.  
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Assessment Plan

We are proposing to assess student learning in this course using the following three methods:

First, we propose developing a diagnostic test to be administered the first and last week of Introduction to Chemistry. This method of assessment would serve as an indicator of student needs as they arrive in this class, as well as help us assess the student’s level of knowledge and analytical skills once they have completed this class.  This will help us to  determine if our learning goals for this class are being met. 

Students currently take this class for three reasons: some take this class as a review before General Chemistry, some take it as an introduction to their science curriculum, and many students take this class because they failed to pass the General Chemistry Placement Exam.  This method of assessment will help us to focus on changes in this class that help us meet our students varied needs and enhance their learning.

Second, we propose to develop a database tracking student progress in the next two semesters of General Chemistry.  Student performance in successive semesters will be analyzed relative to their performance in Introductory Chemistry.  Review of this data will be geared towards gaining a better insight as to the overall effectiveness of our learning goals in this course.

Third, we propose a questionnaire and interview to query several students after the completion of their General Chemistry courses as to the effectiveness of Introductory Chemistry.  Sample questions may include:


1. What topics would you have liked more coverage of in Introductory 


Chemistry that would help you prepare for General Chemistry?

1.  What topics in Introductory Chemistry were most effective preparing you for General Chemistry?


3.   Did Introductory Chemistry help you to develop the critical thinking skills


 
 necessary to succeed in General Chemistry?  

4. Was Introductory Chemistry helpful in developing the study skills necessary


 for success in General Chemistry?

 

We believe answers to these questions and others in this questionnaire will help to determine if the students attained the learning objectives of this course.  If the learning objectives were not met, questions would be asked why not?  
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We propose to spend June 2000 through August 2000 to set up the database, prepare the diagnostic exam and develop the questionnaire and interview questions for this student assessment. 

We propose to spend August 2000 through December 2000 implementing a pilot test of this assessment plan.  This requires support of a student assistant to help distribute, compile and enter student data into our database.  Dr. Garber and Ms. Gardner will work to gather General Chemistry exam data and distribute questionnaires for our Spring 2000 Introductory Chemistry students.   We will analyze the student data from our study in December and determine the effectiveness of this assessment plan.  Our initial findings will be presented to the Chemistry and Biochemistry Department as a seminar in the Spring of 2001 along with our suggestions for improvements to this course.  

As this becomes a continuous study, we hope to utilize this data to enhance the effectiveness of our preparatory course for General Chemistry.  Our goal is to use this assessment to improve our pass rate (currently at 50 % of original enrollment) and increase the success rate of our students in General Chemistry by improving their study skills, critical thinking skills and broadening their base of knowledge in chemistry.  
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Proposed Budget

1.  Faculty stipends –Faculty will participate in development and implementation of this assessment plan.


Dr. Garber, General Chemistry Instructor


$ 2,250


Nancy Gardner, Introductory Chemistry


$ 2,250

2.  Consulting – A computer specialist will set up a database for faculty use only to track our Introductory Chemistry students, and provide technical support throughout our pilot assessment period.


Computer Specialist





$    400

3.  Student Assistant – Our student assistant will distribute, compile and enter student data into our database.


Student Assistant





$    700

Total Amount requested





$ 6,100


