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Mission: 
 
The TTU Department of Physics will promote the learning of physics and astronomy through 
effective teaching, research, and public service. Such learning opportunities are provided to 
students of all disciplines, in support of the mission of the University. 

The department addresses this mission through various programs:  

• a major program of study, with two options, leading to a B.S. in Physics 
• programs of study leading to minors in Physics and Astronomy 
• a service program that provides courses in physics and astronomy that are requirements 

for other degree programs or are used by students to fulfill general education science 
requirements. 

 

 

Attach Curriculum Map (Educational Programs Only): 

  Goals/Learning Outcomes 

Cour
se 

Title 
Physics 

knowled
ge 

Analyti
cal 

skills 

Laborato
ry  

skills 

Communicat
ion skills 

Computatio
nal skills 

Researc
h 

experien
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PHYS 
1137 

Frontiers of 
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X     x     

PHYS 
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Calculus-
based 
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w/lab. 

X X X       
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X X   X X   

PHYS 
4620 
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Elec. & 
Mag. II 
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Quantum 
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X X   X X   
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Quantum 
Mechanics 
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X X   X X   
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4710
/ 
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4711 

Advanced 
Experiment
al Physics 

X X X X X   
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4130 

Computatio
nal Physics 

x X   X X   

PHYS 
4130 

Research 
Planning 

X X X X X X 

PHYS 
4140 

Research X X X X X X 

  
LEARNING OUTCOME 1 - STUDENT LEARNING IN INTRODUCTORY COURSES 

 

Define Outcome: 

Students completing calculus-based and algebra-based introductory physics courses will 

demonstrate increased understanding of foundational concepts in mechanics. 

 

Assessment Methods: 

Understanding of basic mechanics concepts will be measured using the nationally recognized 

Force Concept Inventory, a standard diagnostic test used at many institutions nationwide. It will 

be administered to all students at the beginning of both PHYS 2010 and PHYS 2110 courses, and 

then again after the relevant material has been covered. The normalized gain score will be used 

to judge improvement in understanding, and is a measure of the actual improvement in 

performance after instruction versus the maximum possible improvement. 

 

 

 



Criteria for Success (Thresholds for Assessment Methods): 

For many years the targeted goal was a gain of 40%, but with recent improved performance, 

the target has now been raised to 45%. Currently, the minimum acceptable performance for 

any particular class section is a 30% gain, and any gain greater than 50% is regarded as 

exemplary.   

 

Results and Analysis: 

The table below shows how sections of the targeted courses performed this year, in terms of 
the thresholds defined for this outcome. 

Course 
Total 

sections 
Below minimum 

(<30%) 
Acceptable 
(30% - 44%) 

Attained target 
(45% - 50%) 

Exemplary 
(>50%) 

PHYS 2010 7 2 5 0 0 

PHYS 2110 8 1 3 1 3 

This graph shows a rolling 5-semester average for the performance of the two courses since 
2015. 

 

The historical trend in PHYS 2110 showed a gradual improvement, which prompted the raising 
of the target for this outcome to a 45% gain last year. This year’s results for PHYS 2110 continue 
to be encouraging, with half the sections surpassing the target of a 45% gain, and only one 
falling below the minimum. We ascribe this mainly to improvements in instruction (see 
Program Goal #2) with instructors focusing more on strategies to engage students in their 
classes. 

Unfortunately, the performance in the PHYS 2010 class was not satisfactory, with no sections 
attaining the target gain, and two being below minimum. This is disappointing as this course as 



historically performed well in regard to this outcome. We do note that the recent change in 
class schedules has (because of the way this course is structured) effectively reduced the 
amount of useful class time available. This, in turn, has meant that for the fast four semesters, 
some topics that are addressed by this diagnostic test were given less time (or not covered at 
all). 

Use of Results to Improve Outcomes: 

With the encouraging performance in PHYS 2110 we will continue to promote the use of 

student-centered instructional strategies in this course. It will be interesting to see if further 

improvements result, 

The situation in PHYS 2010 is more complicated. We must first consider whether simply making 
changes in emphasis/ordering will allow us to again cover all the topics addressed by the 
diagnostic test. Beyond this, it is possible that the apparent gradual decline in gains in 
conceptual understanding is offset by improvements in other areas of the course not addressed 
by this diagnostic test, such as quantitative problem solving. If this is so, we must then consider 
if this trade-off is acceptable and, if so, whether we want to adjust the target for this outcome. 

LEARNING OUTCOME 2 - LEARNING OF PHYSICS MAJORS 

 

Define Outcome: 

Students graduating in physics will demonstrate an understanding of the basic principles and 

foundations of physics. 

 

Assessment Methods: 

The ETS Major Field Test in Physics is a 70-item multiple-choice test that covers: Classical 

Mechanics and Relativity; Electromagnetism; Optics and Wave, Thermodynamics and Statistical 

Mechanics; Quantum Mechanics and Atomic Physics; and other Special Topics. All physics 

graduates will take the ETS Major Field Test in Physics during their final semester at TTU. Due to 

a low number of students, only two sub-scores are provided with the Exit exam results. 

 

Criteria for Success (Thresholds for Assessment Methods): 

The aspirational target is that graduating seniors will score, on average, at or above the 75th 

percentile on the ETS Major Feld Test in Physics, both on their overall score, and also on the 

two reported sub-scores. The threshold of acceptability is to have an average at or above the 

50th percentile, thus maintaining a claim that TTU physics graduates are 'above average'. 

 

Results and Analysis: 

The five physics majors who took the Major Field Test this year scored, on average, at the 45th 
percentile, with only one surpassing the 75th percentile target. Because of low numbers, it is 
difficult to base decisions on a single year’s scores. Therefore, we use a rolling three-year 
weighted average to examine trends. Even, so, this brings the three-year average down to only 



very slightly above the 50th percentile, the lowest it has been since the 2008/2009 academic 
year, as shown on the graph. Clearly, the last few years have shown a concerning trend that the 
reported sub-scores can reveal more about. 
  
 

 
  

The table below shows the three-year averages of sub-scores on the two portions of the Major 
Field Test (Introductory and Advanced Physics) reported on a scale of 20-100, with the national 
average being approximately 50. The goal of an average at or above the 75th percentile 
corresponds to a sub-score of approximately 62 in each portion. 
  

Year 
Students 

tested 

Sub-scores2 

Introductory Physics Advanced Physics 

2010/11 3 57 61 

2011/12 1 59 61 

2012/13 5 58 68 

2013/14 3 58 69 

2014/15 3 61 70 

2015/16 2 64 70 

2016/17 3 65 69 

2017/18 1 61 68 

2018/19 5 59 63 

2019/20 Due to Covid-19 pandemic, graduating seniors did not take test 

2020/21 2 55 60 

2021/22 3 52 61 

2022/23 5 44 56 

  



These sub-scores reveal a somewhat surprising pattern, in that our majors consistently perform 
more poorly on introductory topics than they do on advanced topics. This suggests that we 
should focus our efforts on improving this outcome to address student learning of introductory 
topics. 
 

Use of Results to Improve Outcomes: 

In discussing these results, the faculty have considered the possible causes of the recent 
concerning decline, some of which may be related to our efforts to address other outcomes. 
First, it is thought that our increased efforts to give undergraduates genuine research 
experience (Program Goal 1) may be persuading some less motivated students to remain in 
physics, when they might otherwise have left the major. Second, it may be that some of the 
strategies employed in our calculus-based introductory classes (Program Goal 2, Learning 
Outcome 1), that mainly cater for non-physics majors, may be less suited for the few physics 
majors who must also take those classes. 

The faculty feel that taking additional measures to help physics majors better learn introductory 
topics is to be much preferred to dissuading them from remaining in the major. These 
additional measures will include: 

• Deliberate cohort building among physics majors to encourage collaborative learning. 
• Explicit encouragement of mentoring of freshmen by upperclassmen. 
• Closer tracking of physics majors in their introductory physics classes, to quickly identify 

when additional help is needed.  
• Increasing the frequency of recitation/help/review sessions, which targeted physics 

majors will be encouraged to attend. 

LEARNING OUTCOME 3 - PHYSICS SKILLS 

 

Define Outcome: 

Outcome: Students graduating in physics will demonstrate a range of competencies necessary 

to pursue a physics-related career. In particular, they will demonstrate the skills and techniques 

needed to: 

• engage in authentic experimental investigation. 

• communicate their work in a written format. 
• communicate their work in an oral presentation format. 
• use appropriate technological tools. 
• engage in planning and carrying out basic or applied research. 

Assessment Methods: 

During their senior year, all physics majors take the following capstone set of courses: 

• Advanced Experimental Physics (either PHYS 4710 (4 cr) or PHYS 4711 (2 cr)) 

• Computational Physics (PHYS 4130) 
• Research Planning (PHYS 4730) and Research (PHYS 4740)   



To be successful in this set of courses, students must apply and synthesize all of the skills 
addressed by this outcome, thus providing the opportunity to assess their degree of 
competency. In some cases, assessments of these skills may also be carried out in 
extracurricular contexts, such as summer research internships, student seminars, and 
conference presentations. The matrix below summarizes which skills may be assessed in which 
courses/context. 

  Senior Level Courses Extracurricular (if applicable) 

Skill 
PHYS 
4710/4711 

PHYS 
4130 

PHYS 
4730/4740 

Research 
Experience 

Seminar/ 

Conference 

Experimental 
Investigation 

X   X X   

Written 
Communication 

X X X X   

Oral Presentation X X X X X 

Technological Tools X X X X   

Basic/Applied 
Research 

    X X   

 

Each of these sets of skills will be assessed using agreed upon rubrics that are currently under 
development and pilot testing. Depending on the context, these rubrics will be used by course 
instructors, research supervisors, and other faculty. 

Criteria for Success (Thresholds for Assessment Methods): 

Once pilot testing of the various rubrics is complete, criteria for success will be set by the whole 

department. It is the intention that criteria will be set both for each set of skills separately, and 

for the ensemble as a whole. 

 

Results and Analysis: 

Examining such a large ensemble of skills is a new venture for the department and the 
development of tools to do so is taking longer than anticipated. Nevertheless, this year, 
subgroups of faculty developed draft learning outcomes for each set of skills. These were based 
on a combination of instructor experience, examination of outcomes adopted by other physics 
programs, and recommendations made by professional societies. These draft outcomes are 
given in the attached documents. While these reflect each subgroups’ expectations for student 
learning, due simply to time constraints we have yet to agree on them as a department. 
Unfortunately, we did not have time to develop the rubrics by which we will quantitatively 
assess student mastery of these outcomes. 



  
Nevertheless, instructors in the PHYS 4710 and PHYS 4730/4740 courses reported that the 
students in those classes did demonstrate a high degree of mastery of the draft outcomes in 
‘Experimental Investigation’ and ‘Written Communication’.  In addition, the department faculty 
who attended students’ end-of-course presentations, reported good performance in ‘Oral 
Presentation’. 
 

Use of Results to Improve Outcomes: 

The next step in developing these assessments is for the department faculty to finalize the sets 

of outcomes, agree on rubrics for each, and pilot them during the coming year. 

 

LEARNING OUTCOME 4 - CAREER PREPARATION 

 

Define Outcome: 

Graduates of the TTU physics program will agree that the program gave them a well-rounded, 

scientifically and technologically grounded preparation, with strong analytical skills, such that 

they were well prepared for their next career step. 

 

Assessment Methods: 

1. Exit Interviews: While students who are getting ready to graduate from the program do 

not have the benefit of post-program experience, they do have a fresher recollection of 

their TTU experiences and so can provide valuable feedback on some elements of the 

program. In their exit interviews, students will be explicitly asked about how well 

prepared each student feels for their next career step, both overall and in terms of 

individual elements. 

2. Alumni Surveys: Because of the low number of physics graduates, surveys are administered to 

department alumni on an approximate 5-year cycle. Among the questions asked are how 

effectively graduates felt the TTU physics program prepared them for their chosen career path. 

 

Criteria for Success (Thresholds for Assessment Methods): 

All graduating seniors and alumni will agree that the program prepared them well to continue 

on to graduate school in physics (or a closely related discipline) or to enter immediate 

employment, whichever is relevant to their particular situation. 

 

Results and Analysis: 

• Exit Interview: Exit Interviews were conducted with four graduating seniors this year. All 

were intending to go to graduate school in physics, or a closely related discipline. All 

deemed their preparation for graduate school to be good. 

• Alumni Survey: A full report of our most recent survey in Fall 2019 is attached, but relevant to 

this SLO, alumni continue to report being highly satisfied with the program and the overall level 

of preparation they receive for their future careers. 



With these results it seems this learning objective continues to be met. 
 

Use of Results to Improve Outcomes: 

No action is deemed necessary at this time. It is anticipated that a new alumni survey will be 
conducted during the coming year and a re-evaluation of this outcome will be conducted when 
results are known. 
 

PROGRAM GOAL 1 - NUMBER OF PHYSICS MAJORS 

 

Define Outcome: 

The Department will recruit and retain sufficient majors for a thriving educational program. 

 

Assessment Methods: 

At the beginning of each fall semester a count is made of the number of the total number of 

enrolled students who have Physics declared as a major. Because of the small numbers 

involved, trends are tracked using an average of the current year plus the previous four years. 

The department chair maintains a spreadsheet that tracks these numbers. 

 

Criteria for Success (Thresholds for Assessment Methods): 

The current target is that this average will increase by at least one per year. Having sustained an 

average of at least 30 majors for several years, the current minimum acceptable threshold is 

that the average number of majors should not drop below 30. 

 

Results and Analysis: 

At the start of this year the number of students declaring a physics major was 28, raising the 5-

year average slightly to 28.4., which is still slightly below the minimum threshold of 30. In fact, 

despite small year-to-year fluctuations, the average continues to stay very close to this 

threshold. 

 

 
 



Use of Results to Improve Outcomes: 

Despite our increased efforts to raise our profile during university-wide recruitment efforts, the 
5-year average still hovers around the minimum threshold. We have therefore decided that, in 
addition, more targeted recruitment efforts are needed. In the coming year we will begin a 
program in which department faculty (accompanied by current students if possible) offer to 
visit science classes in area high schools to make presentations about current ‘hot topics’ in 
physics, research currently being conducted in the department, and possible career options. To 
this end we will work with a retired alumnus who has volunteered to act as a liaison between 
the department and area schools. 
 

PROGRAM GOAL 2 - IMPROVING INSTRUCTION 

 

Define Outcome: 

Ensure the use of effective and innovative pedagogical methods within the classroom. 

 

Assessment Methods: 

In their annual effort reports, all faculty will be expected to report on changes/innovation in 

instruction, reflecting on their utility with regard to student learning and attitudes. Changes 

that result in improved student performance will be shared with the department as a whole. 

 

Criteria for Success (Thresholds for Assessment Methods): 

As a minimum, every faculty member is expected to report on at least one such strategy per 

year, together with an assessment of its effectiveness. 

 

Results and Analysis: 

Every faculty member reported trying at least one strategy that falls outside the normal 
‘lecture’ mode. However, in some cases, there was little or no discussion of effectiveness. Also, 
although outside the normal ‘lecture mode’, some reports simply replicated those from 
previous years. Because of this, the goal is deemed only partially met. Some strategies that 
were reported in a meaningful way will be shared with the department during a faculty meeting 
before the start of the Fall 2023 semester.   
 

Use of Results to Improve Outcomes: 

To further encourage faculty members to try different approaches, it will be emphasized in the 
fall faculty meeting that this element of annual reports should not rely on strategies 
implemented in previous years, but on genuine innovations made for the coming year. It will 
also be emphasized that they must include some assessment or measurement that addresses 
their effectiveness in terms of student attitudes or learning. 
 

 

 

 



PROGRAM GOAL 3 - UNDERGRADUATE RESEARCH EXPERIENCE 

 

Define Outcome: 

All physics majors will have the opportunity to gain experience in basic or applied research.  

 

Assessment Methods: 

The department chair will keep a record of student participation in the research of department 

faculty members and in specialized programs for undergraduates at other institutions (e.g. 

REUs and SULIs). (Note: Since almost all such experiences must necessarily take place during 

the summer it is impossible to ensure that all students will take advantage of such 

opportunities. However, the department will encourage such participation as actively as 

possible.) 

 

Criteria for Success (Thresholds for Assessment Methods): 

The targeted outcome is that all physics majors will have the opportunity to engage in such 

opportunities as many times as they wish during their TTU career. At a minimum, any 

interested student should engage in at least one such opportunity. 

 

Results and Analysis: 

During this year a total of nineteen individual undergraduate students participated in research 

activities of various types with department faculty members. This continues the high level of 

involvement of the past several years, which is built on the deliberate recruitment of faculty 

members who are committed to such undergraduate engagement.  Of note is the continued 

expansion of the areas of involvement to both astronomy and education related projects. All 

physics majors who desired such an experience were accommodated, thus achieving the target 

for this goal.  

 

 
 



Use of Results to Improve Outcomes: 

With this goal currently being achieved, we will maintain our current strategies of broadly 

publicizing research opportunities and requiring a commitment to undergraduate research in 

future tenure-track faculty searches. 

 

Summative Evaluation: 

Specific areas of concern this year are: 

• Recruitment of sufficient numbers of physics majors to maintain a thriving program. As 

well as continuing current efforts, this will be further addressed by starting a program in 

which faculty and current students will visit area high schools, to try to 'enthuse' them 

about physics in general, and inform them about our program. 

• Declining overall Major Field Test scores for Physics majors, and the lower performance 
on in the Introductory Physics sub-score. This will be addressed by offering physics 
majors more individual support from both faculty and their peers. 

Assessment Plan Changes: 

We will continue the development of learning objectives and rubrics to be used in assessing 

Learning Outcome 3, which addresses the skills and techniques we want our physics majors to 

acquire through their courses, and other experiences within the department. 

 

List of Appendices: 

Appendix 1: Written Communication Outcomes (draft) 

Appendix 2: Computational Skills Outcomes (draft) 

Appendix 3: Research Skills Outcomes (draft) 

Appendix 4: Oral Communication Outcomes (draft) 

Appendix 5: Experimental Investigation Outcomes (draft) 

Appendix 6: Alumni Survey Report 2018 
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Appendix 5: Experimental Investigation Outcomes (draft) 
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