
UMass Amherst ● Office of Academic Planning & Assessment  Page 1 of 3 
 

   
Chemistry EEP 

 
Identify the evidence you currently use (beyond GPA) to determine that your undergraduates 
have achieved the objectives you have for them.  
  
American Chemical Society (ACS) exams.  
  
What changes has the department made in its undergraduate program(s) and offerings based 
on the results of the evidence described in the previous section, over the last few years?  
  
Changes include: Publicize student learning goals; align courses dealing with transferable skills 
(Chem291A [Sophomore Seminar], Chem330 [Junior Year Writing], Capstone course [research 
experiences]); provide scaffolding for student poster presentations; and refine expectations for 
lab reports.  
  
Please describe the focus of your inquiry and explain why this inquiry is important to your 
department right now.  
  
In order to evaluate the majors undergraduate curriculum, the department initiated a "learning 
goal" visioning process over a year ago. In this process, modeled after the anchoring concept 
content map model (Murphy et al. J. Chem. Educ. 2012, 89, 715-720), the faculty first identified 
about a dozen anchoring concepts - big ideas that are key to the chemistry curriculum at all 
levels (e.g. "chemical bonding"). A committee then developed several enduring understandings 
for each anchoring concept. These are short statements of the fundamental concepts that 
underlie each anchoring concept, the basic take-home message a student should remember. 
The third level identifies how each sub-discipline or course addresses each anchoring concept. 
These sub-disciplinary articulations provide a template for the learning goals for each course. 
These learning goals will include fundamental (remembering, comprehending), intermediate 
(applying, analyzing) and higher-level (synthesizing, evaluating) skills. The emphasis will shift 
from lower to higher-level skills as a student proceeds through the curriculum, although 
introductory courses will address higher-level skills where possible. The final level, content 
details, are specific, detailed statements. This provides a structured approach to formulating 
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learning outcomes for the majors curriculum, lays the groundwork for establishing learning 
goals for individual courses, and provides a framework for assessment. 
 
What evidence do you plan to use to inform your inquiry focus? And, what are your initial 
thoughts on how you will collect this information?  
  
In order to assess student mastery of the learning goals, students will be surveyed early in first-
semester Majors/Honors General Chemistry, at the end of the second year (Majors/Honors 
Organic Chemistry), at the end of the third year (Physical Chemistry) and in an exit survey in 
their final year. The questions for this survey will be from the American Chemical Society (ACS) 
Exams Institute, where possible, and will be delivered in a computer-based format. Additional 
assessment tools will be developed, as needed, by the faculty. We are in a unique position in 
that we are collaborating with Dave Hart (Director, Center for Educational Software 
Development at UMass) who has worked for many years with the ACS Exams Institute to 
develop software for question delivery and to map questions to content details. Although each 
question is designed to test a specific learning goal at a specific skill level, overall, a broad range 
of learning goals will be assessed, at a range of skill levels. By following a cohort of students 
throughout their undergraduate career, we will determine to what extent their understanding 
of, and ability to apply, enduring understandings evolve.  
  
What are the Student Learning Objectives for your department or program(s)?  
  
Chemistry, B.A. and B.S.  

• Students will be able to apply chemical bonding concepts to describe the structure of 
matter symbolically and to predict physical properties  
• Students will be able to use structural and energetic arguments to predict chemical 
reactivity  
• Students will demonstrate safe lab practices, and the ability to design controlled 
experiments  
• Students will demonstrate the ability to critically analyze literature and to draw 
conclusions based on experimental data  
• Students will effectively communicate research topics in written, oral, and visual 
formats  
   

Experiential Goals  
• Capstone: Undergraduate Research  

  
Chemistry Department Graduate Student Learning Objectives 

• The students will demonstrate Chemistry Knowledge and Skills in the following areas: 
Undergraduate Chemistry, Foundational Biochemistry, Foundational Physical Chemistry, 
Chemical Kinetics, Computational Chemistry, Protein Structure Knowledge, Spectroscopy, 
Statistics Data Analysis and Synthetic Chemistry.  
• The students will demonstrate Transferable Science Skills in the following areas: 
Collaboration, Critical Thinking, Ethics, Experimental Design, Presentation of Data/Figures, 
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Growth Mindset, Independent Thinking/Troubleshooting, Leadership/Management, One- 
and N-Way Scientific Speaking, Proposal Mindset, Read and Critique Literature, Scientific 
Vision, Scientific Writing and Teaching.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 


