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1. What learning outcome(s) was assessed?  
 

Learning Outcome 1:  Demonstrate an understanding of major concepts, theoretical principles and 
experimental findings in chemistry. (PS) 

 
2. Where did you get the data for assessment?  (e.g., employer survey, embedded assessment, capstone 

or thesis project, class presentation) 
 
 

All Chemistry majors and minors are required to complete the CH 334-336 sequence as part of their 
program.  The data for this assessment was obtained by combining results of the standardized 
American Chemical Society (ACS) Organic Chemistry exam administered in June 2017 to students 
completing the CH 334-336 sequence.  The exam covers knowledge of the general principles of 
chemistry applied to organic molecules.   It also contains questions concerning topics relating to 
experimentation in organic chemistry.  The data for the 2016-2017 academic year was compared to 
data acquired in previous years.  Retention data was collected comparing enrollment data for CH 334 
to the number of students completing CH 336.  

 
3. What were the findings of the assessment?  What did faculty learn about student learning from 

reviewing the data?  
 

a. Our target of proficiency for students completing the CH 334-336 sequence is to have, at minimum, 
the average class percentile for a given year to be the 50th percentile and for 60% of the students to 
exceed the 50th percentile when compared to national norms on the ACS exam.  The State of Oregon 
rates a score of the 50th percentile on this exam to be the target for successful completion of an upper 
division organic chemistry course.   
 
The results from the June 2017 administration of the exam showed the class average to be the 58th 
percentile with a median score of the 61st percentile.  A total of 14 of the 23 students (61%) scored 
above the 50th percentile.  Of those examined, 48 % scored above the 70th percentile, 30% above the 
80th percentile, and 13% above the 90th percentile.   
 
Prior to the 2012 academic year, this class was taught using a traditional lecture content delivery 
model.  In 2012 a major change to flipped classroom methodology, which involves watching video 
lectures outside the class meetings and participating in active learning exercises during class time, 
was made.  Exam statistics prior to 2012-13 showed the number of students scoring above the 50th 
percentile to be less than 50% in all years with the exception of 2010-2011.  At least half or more of 
the students have scored at or above the 50th percentile in every year since 2012-13 with the 
exception of 2015-16. 
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b. Review of the retention statistics for the 2016-2017 academic year showed a 73% retention rate 
across the three term sequence which was slightly above our target goal of 70% retention. A 
comparison of retention statistics over time shows retention rates in the range of 60% prior to the 
2012 academic year while using the traditional lecture content delivery model.  Since changing to 
flipped classroom methodology, retention statistics for the course have exceeded 70% in each 
academic year. 

 

 
 

 
Figure 1.  Percentage of Students Scoring Above the 50th Percentile on ACS Exam and Annual Retention Rates.  

 
What we have learned from reviewing both the standardized exam and retention data from 2016-17, 
and comparing results to previous years, is that the flipped classroom approach seems to be an 
appropriate strategy for aiding student success in this course, mastery of which is critical to students 
in Chemistry and Pre-Professional Health majors. 

 
 

4. What changes, if any, will faculty make to curriculum as a result of assessment?  
 

While we are seeing satisfactory student success results in organic chemistry, we will continue to 
strive to find ways to enhance student engagement with the course material.  We will continue to 
employ the flipped classroom methodology (online video presentations of core concepts) and to use 
clicker technology, during in-class time, to encourage classroom attendance and active student 
participation.   
 
For the first time in 2016-17, we removed the use of a physical textbook from this course and moved 
to an online “learn smart” system.  This tool requires students to read assigned sections of the text on 
the topics to be covered during the next class meeting as preparation before coming to class.  In the 
past there was no way to ensure that students carried out the background reading assignments.  In the 
“learn smart” system, questions are posed while students are reading which must be answered for a 
grade.  Incorrect responses point students to the concepts they must review before the assignment is 
graded as complete.  This tool gives students immediate feedback on their understanding of the 
concepts being presented. The students also complete online graded homework assignments to gain 
more practice in applying concepts.  We will continue to hone our use of this online tool.   
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Our goal is to develop a curriculum which encourages students to engage with the course material in 
a meaningful manner.  We will continue to develop more, and hopefully better, problem-solving 
materials to be used during the in-class meetings to help students increase their ability to think 
critically and apply basic chemical concepts to complex problems.   Our intent is for students to 
master chemical concepts sufficiently well to be able to apply them rather than relying on rote 
memorization as a means to success in organic chemistry. 


