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Physics EEP 

 
Identify the evidence you currently use (beyond GPA) to determine that your undergraduates 
have achieved the objectives you have for them. 
 

• Knowledge of the core disciplines is assessed through student performance in the 
classroom and instructor reporting.  
• Student ability to design and conduct experiments and to analyze and critically interpret 
the results is assessed through laboratory courses and independent research with faculty.  
• In our IE course (Physics 440), students are asked to reflect in writing on their 
experience in the major; most of these students are seniors.  
• Feedback is provided to advisers during advising meetings, which take place at least 
once per semester.  
• Many courses take a day to chat with students about their career trajectories. Progress 
through the program as measured by retention and graduation rates.  
• Results from the senior survey are used to inform changes in advising and teaching. 

 
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? 
 
Undergraduate experience: We are working toward the following goals:  

• 100% exposure of our undergrads to either a research experience, an industry 
internship, or teaching and pedagogy training, depending on their future career plans.  
• Formalize a professional development programme with more soft skills as a sequence of 
two one-credit courses.  
• We have initiated a lecture series for industrial visitors to expose undergrads to R&D 
settings, try to set up internship programmes (Learning Obj 6). 
• More upper level courses and more hands-on, equipment and design oriented courses. 
We are piloting an Intro to Measurement with Professor Arduino intended for freshman to 
develop skills for Learning Objective 4  
• Putting in place a 4+1 Masters programme.  
• More adjustments to our advising protocols. We have recently doubled the number of 
faculty involved in advising, in response to our rapid increase in majors, but we will continue 

 

UMass Amherst’s Educational Effectiveness Plan (EEP) provides departments 
with an ongoing structure for conducting systematic inquiry into the 
effectiveness of their efforts to support student success. For the first phase of 
EEP, departments answered a series of prompts about their current 
educational effectiveness efforts, and their inquiry plans. Here we provide an 
edited version of this department’s responses. 
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working on training and systematizing advising. Emphasize long-term planning and 
engagement in research and/or teaching and outreach as part of advising meetings 
(Learning Obj 3, 4, 6 and all of the experiential goals).  
• We will continue to develop new modes of classroom pedagogy. Physics was an early 
adopter of the TBL spaces, and converted the freshman sequence of 181 and 182 lecture 
and lab to TBL environment starting in 2012.  
• Introduced GRE and grad school preparation meetings (Learning Obj 6). 
 

Please describe the focus of your inquiry and explain why this inquiry is important to your 
department right now. 
 
What are the career goals and attitudes vis-a-vis the discipline of our students? What are their 
plans for post-graduation? What are the major challenges as related to the major, or skills that 
they wish to learn? 
 
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? 
 
We plan to use the following evidence: individual surveys of class attitudes and opinions; all-
cohort meetings of class, currently planned for sophomore class; and in-class discussion about 
students' goals and hurdles. We will encourage faculty to lead a discussion for a portion of a 
class at least once during the semester, in which students exchange thoughts on academic and 
career challenges. For examples, seniors can discuss what they hope to do after graduating, and 
what they are doing to reach those goals. Sophomores can discuss options for their junior year 
courses, getting into research, and summer REUs.  
As a faculty, we have begun creating a database of grad schools where UMass students have 
been admitted. We hope to create a similar database of summer internships, and of non-
academic jobs following graduation.  
Develop portfolio of best work (papers, problem sets, programs, lab reports, independent study 
summative reports, thesis).  
We would like to gather evidence on the long-term impact of education on career: tracking of 
post-graduation plans and outcomes. Where do our students go 1, 5, 10, 20 years after 
graduation? How has their degree in physics from UMass Amherst helped them in their 
achievements? We would be much helped by having the ability to contact students via email, 
but their UMass email addresses are disabled after they leave campus. 
What are the major gaps in mathematical preparation that result in students struggling in the 
major? If we make changes, what are the outcomes from those changes for student learning 
outcomes and retention in the major?  
How can we better serve the women and students of color in our program? These groups are 
under-represented in physics and are high-risk for leaving the major. Where are the troubling 
points in their tenure in the department? Are there specific courses, interactions, or 
experiences that cause them to leave the major?  Are there specific courses, interactions, or 
experiences that help them to stay in the major?  
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How can we better serve foreign students in our program? What are they in need of from a 
preparation standpoint for the content of the courses? What do they need in form of 
communication from faculty and peer students? How can we create a cohort for them to 
engage with to serve them better? 
 
What are the Student Learning Objectives for your department or program(s)? 
 
Physics, B.S. 

• Physics majors should have significant knowledge of the theories that form the basis of 
classical mechanics, electromagnetism, quantum mechanics, statistical physics and 
thermodynamics. Additionally, they should have knowledge of some of the following 
specialized topics: condensed matter physics, nuclear and particle physics, cosmology and 
general relativity, optics, electronics and biophysics. 
• Physics majors should be able to use analytical and numerical, computer-based 
mathematical skills to study physical phenomena. They should be able to document, 
analyze, and critically interpret the results of their work. 
• Physics majors should be able to create and conduct experiments in order to investigate 
physical phenomena through quantitative measurement. They should be able to document, 
analyze, and critically interpret the results of these experiments. 
• Physics majors should be exposed to creative skills including posing new questions 
about physical phenomena and addressing these questions via theoretical and 
computational tools and/or through design, construction, and assembly of apparatus. 
• Physics majors should be able to communicate their results in writing through 
homework solutions, reports and manuscripts. Physics majors should be able to 
communicate their results verbally through poster and oral presentations. Physics majors 
should be able to communicate their results symbolically with plots, graphs, and diagrams. 
• Physics majors should become familiar with career options and, if desired, be prepared 
to enter quality graduate degree programs, undertake teaching careers, or assume 
technical positions in a variety of industries. 

  
Experiential Goals 

• Team-based work in lab and lecture settings. 
• Career and professional awareness 
• Research experience in campus research group and/or off-campus research group 
• Mentoring work: in lab, peer advising (e.g., through Society for Physics Students) 
• Outreach through the science outreach group or SPS, or other groups 

  
 
Physics, Ph.D. 

• Physics PhDs should have deep knowledge of the theories that form the basis of classical 
mechanics, electromagnetism, quantum mechanics, and statistical mechanics.  Additionally, 
they should have extensive knowledge of one or more specialized fields such as condensed 
matter physics, biophysics, cosmology, nuclear physics or particle physics. 
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• Physics PhDs in experimental subfields should be able to pose original and interesting 
questions and conduct experiments to investigate the relevant physical phenomena.   They 
should be able to analyze data and publish these results in scientific journals. 
• Physics PhDs in theoretical or computational subfields should be able to pose original 
and interesting questions and investigate theories that explain or predict physical 
phenomena or contribute to a deeper understanding of physical principles.  They should be 
able to describe and publish their work in scientific journals. 
• Physics PhDs should be prepared to follow a career path towards positions in academia, 
teaching or research institutions such as national labs, or assume leading technical roles in a 
variety of industries. 
• Physics PhDs should be able to teach introductory-level physics courses, to mentor 
undergraduate students in their research groups, and to communicate scientific principles 
and methods to younger students. 
• Physics PhDs should acquire good communication skills for disseminating results of 
research through publication in scientific journals and presentations at conferences. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


