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 Program Assessment Plan:  Student Learning Outcomes 
 

Program Information 

Academic Program (Major) Chemistry 

Degree BS /BA  

Department Chemistry 

Division Natural Sciences and Mathematics 

Academic Year  2016-17 

Departmental Contact Person  

Name Arlene Courtney 
  

Title Chair  

Department Chemistry 

E-Mail Address courtna@wou.edu 

Extension 8-8207 

Program Mission Statement and Learning Outcomes 

Mission: 
Provides preparation for professional work in chemistry or forensic science; graduate work in chemistry or 
forensic science; or pre-professional training in the health sciences of secondary education.  Coupling the program 
with an appropriate minor prepares student to enter related fields such as biochemistry, oceanography, pharmacy, 
toxicology and the environmental or atmospheric sciences.  Through the study of general, organic, analytical and 
physical chemistry, students gain an understanding of the world around them. 
 
Learning Outcomes: 

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

2. Employ critical thinking and quantitative analytical skills to solve problems, and evaluate scientific data. 
(Q) 

3. Use and apply of laboratory methods and scientific instrumentation to investigate a scientific hypothesis, 
conduct experiments, analyze data, and interpret results.  (IA) 
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4. Demonstrate effective written and oral communication skills including the ability to transmit complex 
scientific or technical information in a clear and concise manner. (W) 

5. Gather, comprehend, apply, and communicate credible information on scientific and technical topics 
and recognize the proper use of scientific data, principles and theories to assess the quality of stated 
conclusions.  (IA) 

6. Demonstrate ethical awareness and conduct with regards to: (1) honesty in data reporting; (2) the safety 
of practitioners, test subjects and the local community/environment; and (3) their social responsibility 
to recognize the impact that our actions have on the natural and human world. (PS) 

 
 
 
 
 
 
 
   
 
 
 
 

Program Learning Outcome Assessment 
 

Learning Outcomes published in 
the most recent academic 
catalog. 

Outcome 1 

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

Outcome 2 
 

 
 
 
 
 

Outcome 3 
 

 
 
 
 
 

 

Target 

Describe what level of proficiency or percent student attainment of the 
stated learning outcome. 
 

a. The CH 334-336 sequence of organic chemistry is a course taken by all 
students completing the Chemistry major regardless of area of 
concentration.  It also is taken by all students earning a Chemistry minor 
and almost all students pursuing Pre-professional Studies in the Health 
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Sciences.  Organic chemistry combines a range of chemical concepts and 
requires students to combine multiple concepts in problem solving and 
to use of critical thinking skills.  The American Chemical Society (ACS) 
publishes a standardized exam along with national norms that can be 
used to assess competency in organic chemistry. We use this exam, 
administered at the end of CH 336, to measure the performance of 
students in the CH 334-336 sequence. Our target of proficiency is to 
have at minimum an average class percentile for a given year to be the 
50th percentile with 50% of the students exceeding the 60th percentile. 
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.  Additionally, we track the retention of students 
completing the entire year sequence with a target retention rate of 70% 
or above over the full-year sequence.    

b. We administer the ACS Diagnostic of Undergraduate Chemical 
Knowledge exam to graduating senior students. The exam presents 
students with scenarios for which they must use concepts from a 
combination of different areas of chemistry to answer questions about 
the scenario.  While this exam covers course work that is not required 
of WOU students in all concentrations (biochemistry and a full year of 
physical chemistry), it is the best tool currently published that allows us 
to compare WOU students to those at other institutions.  

Data Source 

Describe where and when data will be collected, how and if students will 
be sampled, and estimated sample size. 
 

a. Dr. Courtney administers the ACS Organic Chemistry Exam during the 
spring at the end of CH 336.  Retention data for the CH 334-336 
sequence is obtained by comparing the number of students completing 
CH 336 to the number that enrolled in CH 334 for a given academic 
year.  The sample size has averaged 29 students for the period 2012-
2017. 

b. The Department administers the ACS Diagnostic of Undergraduate 
Chemistry Knowledge Exam during the spring of each academic year.  
The number of chemistry graduates fluxuates annually but has typically 
been in the range of 5-8 students.   

 
 

Means of Assessment 

Describe in detail the method of assessment you will be using (e.g., 
capstone project, course-embedded assessment, standardized instrument, 
etc.). 
 

a. Multiple choice exam covering all areas of organic chemistry 
b. Multiple choice exam covering multiple major fields of chemistry.   
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Means of Scoring 

Describe how you will score the assessment.  For example, will you use a 
rubric or answer key, or will it be scored by a testing company? (If you 
plan to use a rubric, be sure to include the rubric as an appendix.)  Who 
will do the scoring?  One or more people?  How will scores be reported 
(e.g., total scales or subscores? 
 

a. The exam is scored using the ACS scoring key and published national 
norms of total scores. 

b. The exam is scored using the ACS scoring key and published national 
norms of total scores.   

 
 

Evidence Storage 

Describe how/where the evidence pertaining to the assessment process is 
being archived.  Electronic archive is preferred when possible.  Please be 
certain that records can be retrieved for review by internal (e.g., division, 
college, university) or external (e.g., NWCCU) reviewers. 
 
Exams are retained in the department in a file cabinet. 
  
 

 
 
 

Program Learning Outcome Assessment 
 

Learning Outcomes published in 
the most recent academic 
catalog. 

Outcome 1 

 
 
 
 

Outcome 2 
 

 
Employ critical thinking and quantitative analytical skills to 
solve problems, and evaluate scientific data. (Q) 
 
 
 

Outcome 3 
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Target 

 
Describe what level of proficiency or percent student attainment of the 
stated learning outcome 
 
The administration of the ACS Diagnostic of Undergraduate Chemical 
Knowledge exam to graduating senior students. The scenarios presented on the 
exam require students to use critical thinking skills, evaluate data and 
demonstrate quantitative analytical skills.   
  
 

Data Source 

Describe where and when data will be collected, how and if students will 
be sampled, and estimated sample size. 
 
The Department administers the ACS Diagnostic of Undergraduate Chemistry 
Knowledge Exam during the spring of each academic year.  The number of 
chemistry graduates annually fluxuates but typically has been in the range of 5-8 
students.   
 

Means of Assessment 

Describe in detail the method of assessment you will be using (e.g., 
capstone project, course-embedded assessment, standardized instrument, 
etc.). 
 
A multiple choice exam covering multiple major fields of Chemistry.   
 

Means of Scoring 

Describe how you will score the assessment.  For example, will you use a 
rubric or answer key, or will it be scored by a testing company? (If you 
plan to use a rubric, be sure to include the rubric as an appendix.)  Who 
will do the scoring?  One or more people?  How will scores be reported 
(e.g., total scales or subscores? 
 
The exam is scored using the ACS scoring key and published national norms of 
total scores.   
 
  

 

Evidence Storage 

Describe how/where the evidence pertaining to the assessment process is 
being archived.  Electronic archive is preferred when possible.  Please be 
certain that records can be retrieved for review by internal (e.g., division, 
college, university) or external (e.g., NWCCU) reviewers. 
 
Exams are retained in the department in a file cabinet. 
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Program Learning Outcome Assessment 
 

Learning Outcomes published in 
the most recent academic 
catalog. 

Outcome 1 

 
 
 
 

Outcome 2 
 

 
 
 
 
 

Outcome 3 
 

 
Use and apply of laboratory methods and scientific 
instrumentation to investigate a scientific hypothesis, conduct 
experiments, analyze data, and interpret results.  (IA) 
 
 
 

 

Target 

Describe what level of proficiency or percent student attainment of the 
stated learning outcome. 
 
All chemistry majors must demonstrate minimal proficiency in all areas of 
laboratory methods and scientific instrumentation.  The minimum proficiency is 
defined as earning a grade of C- in the capstone laboratory courses. 
  
  

Data Source 

Describe where and when data will be collected, how and if students will 
be sampled , and estimated sample size. 
 
The data source for this analysis will be performance on a variety of projects 
completed in CH 461/462. This set of courses is offered in alternating years 
(even numbered academic years) and typically has an enrollment of 12-15. 

Means of Assessment 

Describe in detail the method of assessment you will be using (e.g., 
capstone project, course-embedded assessment, standardized instrument, 
etc.). 
 
Assessment will vary by the nature of the project being completed and by the 
instructor.  Assessment instruments will include identifications of unknown 
compounds using classical wet and/or instrumental methods, written laboratory 
reports and objective quizzes or exams. 
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Means of Scoring 

Describe how you will score the assessment.  For example, will you use a 
rubric or answer key, or will it be scored by a testing company? (If you 
plan to use a rubric, be sure to include the rubric as an appendix.)  Who 
will do the scoring?  One or more people?  How will scores be reported 
(e.g., total scales or subscores?) 
 
Scoring will be accomplished using answer keys, scoring guides and/or rubrics. 
  

 

Evidence Storage 

Describe how/where the evidence pertaining to the assessment process is 
being archived.  Electronic archive is preferred when possible.  Please be 
certain that records can be retrieved for review by internal (e.g., division, 
college, university) or external (e.g., NWCCU) reviewers. 
 
Evidence will be stored in either an electronic archive or in a departmental file 
cabinet.  
 

 
 
 
 

Program Learning Outcome Assessment 
 

Learning Outcomes published in 
the most recent academic 
catalog. 

Outcome 1 

 
 
 
 

Outcome 2 
 

 
 
 
 
 

Outcome 4 
 

 
Demonstrate effective written and oral communication skills 
including the ability to transmit complex scientific or technical 
information in a clear and concise manner. (W) 
 
 

 

Target 

Describe what level of proficiency or percent student attainment of the 
stated learning outcome. 
 
All chemistry majors are required to present a public seminar.  A minimally 
proficient level of performance is a score of 70%.   The program strives to have 
80% of the students at or above a score of 80%.  
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Data Source 

Describe where and when data will be collected, how and if students will 
be sampled , and estimated sample size. 
 
CH 407 Seminar is the course in which this data is collected.  Seminars are given 
during spring term with a maximum of 10 students being evaluated. 

Means of Assessment 

Describe in detail the method of assessment you will be using (e.g., 
capstone project, course-embedded assessment, standardized instrument, 
etc.). 
 
This is a capstone project in which students present a public seminar.   
 

Means of Scoring 

Describe how you will score the assessment.  For example, will you use a 
rubric or answer key, or will it be scored by a testing company? (If you 
plan to use a rubric, be sure to include the rubric as an appendix.)  Who 
will do the scoring?  One or more people?  How will scores be reported 
(e.g., total scales or subscores?) 
 
Seminars are evaluated by a panel of faculty judges using a scoring guide.   
  

 

Evidence Storage 

Describe how/where the evidence pertaining to the assessment process is 
being archived.  Electronic archive is preferred when possible.  Please be 
certain that records can be retrieved for review by internal (e.g., division, 
college, university) or external (e.g., NWCCU) reviewers. 
 
Seminar scoring sheets will be stored in an electronic archive.  
 

 
 
 
 
 

Program Learning Outcome Assessment 
 

Learning Outcomes published in 
the most recent academic 
catalog. 

Outcome 1 

 
 
 
 

Outcome 2 
 

 
 
 
 
 

Outcome 5 
 

 
Gather, comprehend, apply, and communicate credible 
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information on scientific and technical topics and recognize 
the proper use of scientific data, principles and theories to 
assess the quality of stated conclusions.  (IA) 
 
 

 

Target 

Describe what level of proficiency or percent student attainment of the 
stated learning outcome. 
 
CH 461/462 is a project-based capstone laboratory course required of all 
chemistry majors regardless of concentration.  This course combines the use of 
theoretical concepts and laboratory techniques from general chemistry, organic 
chemistry, quantitative analysis and instrumental analysis.  One hundred percent 
of students are expected to demonstrate minimal proficiency in all areas as 
defined as earning a grade of C (score of 70%) or better.  
  

Data Source 

Describe where and when data will be collected, how and if students will 
be sampled, and estimated sample size. 
 
The data source for this analysis will be a student generated research proposal 
involving a literature search and proposed experimental procedures to be used 
in  carrying out a laboratory analysis.  After completing the analysis, students 
present the results in the form of a client report.  This set of courses is offered in 
alternating years (even numbered academic years) typically having an enrollment 
of 12-15. 

Means of Assessment 

Describe in detail the method of assessment you will be using (e.g., 
capstone project, course-embedded assessment, standardized instrument, 
etc.). 
 
Assessment will include the scoring of a project research proposal involving a 
literature search employing techniques learned in a previous chemical literature 
course, analyzing potential methods of laboratory analysis and writing a detailed 
experimental procedure for carrying out the laboratory analysis.  Results of the 
laboratory work involves analyzing collected laboratory data and reporting the 
results to the client for whom the analysis was done along with 
recommendations for the future.  

Means of Scoring 

Describe how you will score the assessment.  For example, will you use a 
rubric or answer key, or will it be scored by a testing company? (If you 
plan to use a rubric, be sure to include the rubric as an appendix.)  Who 
will do the scoring?  One or more people?  How will scores be reported 
(e.g., total scales or subscores?) 
 
The assessment is obtained by using a scoring rubric.  
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Evidence Storage 

Describe how/where the evidence pertaining to the assessment process is 
being archived.  Electronic archive is preferred when possible.  Please be 
certain that records can be retrieved for review by internal (e.g., division, 
college, university) or external (e.g., NWCCU) reviewers. 
 
 
The evidence will be scored in an electronic archive. 
  
 

 
 
 
 
 

Program Learning Outcome Assessment 
 

Learning Outcomes published in 
the most recent academic 
catalog. 

Outcome 1 

 
 
 
 

Outcome 2 
 

 
 
 
 
 

Outcome 6 
 

 
Demonstrate ethical awareness and conduct with 
regards to: (1) honesty in data reporting; (2) the 
safety of practitioners, test subjects and the local 
community/environment; and (3) their social 
responsibility to recognize the impact that our 
actions have on the natural and human world. (PS) 
 
 

 

Target 

 
Describe what level of proficiency or percent student attainment of the 
stated learning outcome. 
 
This assessment will include, but not be limited to, a demonstrated knowledge 
by 100% of chemistry majors of plagiarism, proper methods of citation, lab 
safety including use of Material Safety Data Sheets, proper disposal of laboratory 
wastes,  proper methods of data reporting and environmental repercussions of 
chemical compounds.  
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Data Source 

Describe where and when data will be collected, how and if students will 
be sampled, and estimated sample size. 
 
The assessment will be performed on a course-by-course basis  Courses which 
cover topics related to this learning objective include CH 312, 313, 320, 337, 
338, 345, 350, 361, 371, 420, 445, 450, 451, 452, 461 and 462.   All 
chemistry majors take three or more of these courses. 

Means of Assessment 

Describe in detail the method of assessment you will be using (e.g., 
capstone project, course-embedded assessment, standardized instrument, 
etc.). 
 
A variety of embedded assessment methods are used depending on the course 
and instructor.  The embedded assessment might include short essays, written 
discussion forums, objective quizzes and exams, oral presentations, laboratory 
reports and papers. 

Means of Scoring 

Describe how you will score the assessment.  For example, will you use a 
rubric or answer key, or will it be scored by a testing company? (If you 
plan to use a rubric, be sure to include the rubric as an appendix.)  Who 
will do the scoring?  One or more people?  How will scores be reported 
(e.g., total scales or subscores?) 
 
Scoring instruments including use of rubrics, scoring guides and answer keys 
will vary by course and instructor. 
  

 

Evidence Storage 

Describe how/where the evidence pertaining to the assessment process is 
being archived.  Electronic archive is preferred when possible.  Please be 
certain that records can be retrieved for review by internal (e.g., division, 
college, university) or external (e.g., NWCCU) reviewers. 
 
Evidence will be stored in an electronic archive or in a Department filing cabinet. 
 

 
 
 


