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Mission:  

The TTU Department of Physics will promote the learning of physics and astronomy through 
effecƟve teaching, research, and public service. Such learning opportuniƟes 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 opƟons, 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 educaƟon science 
requirements. 

 
AƩach Curriculum Map (EducaƟonal Programs Only): 
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Learning Outcome 1 - Student Learning in Introductory Courses 

 
Define Outcome: 
Students compleƟng calculus-based and algebra-based introductory physics courses will 
demonstrate increased understanding of foundaƟonal concepts in mechanics. 
 
Assessment Methods: 
Understanding of basic mechanics concepts will be measured using the naƟonally recognized 
Force Concept Inventory, a standard diagnosƟc test used at many insƟtuƟons naƟonwide. It will 
be administered to all students at the beginning of both PHYS 2010 and PHYS 2110 courses, and 
then again aŌer 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 aŌer instrucƟon versus the maximum possible improvement. 
 
 
 





instrucƟonal schedule, some topics that are addressed by this diagnosƟc test are being given 
less Ɵme (or not covered at all). 

Use of Results to Improve Outcomes: 
While performance in PHYS 2110 was disappoinƟng this year, due to the extenuaƟng 
circumstances in this course, we will conƟnue to promote the use of student-centered 
instrucƟonal strategies in this course that we think have been responsible for improvement over 
the long term. 

The situaƟon in PHYS 2010 remains more complicated and we conƟnue to discuss reasons for 
the recent drop in performance. It is possible that simply making changes in emphasis/ordering 
will allow us to again cover all the topics addressed by the diagnosƟc test. However, it is 
possible that doing so could affect observed improvements in other areas of the course not 
addressed by this diagnosƟc test, such as quanƟtaƟve problem solving. This is an ongoing topic 
of discussion in the department that we hope to resolve in the coming year by examining 
several years of data to determine whether the gradual decline can be aƩributed to poorer 
performance on items associated with parƟcular content areas. 

Learning Outcome 2 - Learning of Physics Majors 
 
Define Outcome: 
Students graduaƟng in physics will demonstrate an understanding of the basic principles and 
foundaƟons of physics. 
 
Assessment Methods: 
The ETS Major Field Test in Physics is a 70 item mulƟple-choice test that covers: Classical 
Mechanics and RelaƟvity; ElectromagneƟsm; OpƟcs and Wave, Thermodynamics and StaƟsƟcal 
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 aspiraƟonal target is that graduaƟng seniors will score, on average, at or above the 75th 
percenƟle 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 
percenƟle, thus maintaining a claim that TTU physics graduates are 'above average'. 
 
Link to 'Tech Tomorrow' Strategic Plan: 
4.B Programs, CerƟficates, and Training 
 
 
 



Results and Analysis: 
The two physics majors who took the Major Field Test this year scored, on average, at the 90th 
percenƟle, with both easily surpassing the 75th percenƟle 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. These results bring the three-year average up to the 59th 
percenƟle which is a definite improvement from last year, as shown on the graph. However, it 
will take another two years for last year’s poor results to work through our three-year average. 
 

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

 

These latest sub-scores seem to counter the paƩern that emerged over the previous years, in 
that our majors seemed to perform more poorly on introductory topics than they do on 



advanced topics. Nevertheless, we will conƟnue to focus our efforts on improving our majors’ 
understanding of introductory topics unƟl this paƩern is no longer apparent over a longer Ɵme 
scale. 

Use of Results to Improve Outcomes: 
In discussing the long-term trend in sub-scores, the faculty have now idenƟfied and 
implemented several strategies to beƩer help physics majors develop a deeper understanding 
of introductory topics. Much of this is being done in collaboraƟon with the Physics Club: 

 An emphasis on cohort building to encourage collaboraƟve learning. 
 Mentoring of freshmen and sophomores by upperclassmen. 
 Closer tracking of physics majors in their introductory physics classes, to quickly idenƟfy 

when addiƟonal help is needed. 
 Increasing the frequency of recitaƟon/help/review sessions, which targeted physics 

majors will be encouraged to aƩend. 
 Faculty reviewing and making connecƟons to relevant introductory materials in more 

advanced classes. 
Learning Outcome 3 - Physics Skills 

 
Define Outcome: 
Outcome: Students graduaƟng in physics will demonstrate a range of competencies necessary 
to pursue a physics-related career. In parƟcular, they will demonstrate the skills and techniques 
needed to: 

 engage in authenƟc experimental invesƟgaƟon. 
 communicate their work in a wriƩen format. 
 communicate their work in an oral presentaƟon format. 
 use appropriate computaƟonal tools and techniques. 
 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)) 
 ComputaƟonal 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 presentaƟons. 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 
InvesƟgaƟon 

X ? X X   

WriƩen 
CommunicaƟon 

X X X X   

Oral CommunicaƟon X X X   X 
ComputaƟon   X ? ?   
Basic/Applied 
Research 

?   X X   

X = Definite context for assessment          ? = Possible context for assessment 

Each of these sets of skills will be assessed using agreed upon rubrics that are currently under 
development and pilot tesƟng. 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 tesƟng of the various rubrics is complete, criteria for success will be set by the whole 
department. It is the intenƟon that criteria will be set both for each set of skills separately, and 
for the ensemble as a whole. 
 
Link to 'Tech Tomorrow' Strategic Plan: 
1.D High Impact PracƟces,2.A Technology Infused Programs 
 
Results and Analysis: 
During the year, the physics faculty worked on refining an iniƟal set of physics skills outcomes, 
to make them more concise and easier to assess. A first draŌ of associated rubrics were 
developed and used to assess two graduaƟng seniors, and other majors in applicable contexts. 
The current outcomes and rubrics are aƩached.  

For the two graduaƟng seniors, each skill was assessed in one to four contexts during the year. 
The number of students that fall into each rubric category for each skill are shown in the Table 
1 below. The 'Overall' assessment was determined by averaging the individual skill assessments 
for each student. 

Table 1. Level of aƩainment of Physics Skills for physics majors graduaƟng during the 2023/24 
academic year (N=2). 







Criteria for Success  (Thresholds for Assessment Methods): 
All graduaƟng seniors and alumni will agree that the program prepared them well to conƟnue 
on to graduate school in physics (or a closely related discipline) or to enter immediate 
employment, whichever is relevant to their parƟcular situaƟon. 
 
Link to 'Tech Tomorrow' Strategic Plan: 
1.A ExperienƟal Learning,1.D High Impact PracƟces,4.B Programs, CerƟficates, and Training 
 
Results and Analysis: 

 Exit Interview: Exit Interviews were conducted with two graduaƟng seniors this year. 
Both were intending to go to graduate school in physics, and deemed their preparaƟon 
for graduate school to be good. 

 Alumni Survey: A survey was conducted in Fall 2023 and is aƩached, but relevant to this 
SLO, alumni conƟnue to report being highly saƟsfied with the program and the overall 
level of preparaƟon they receive for their future careers. 

With these results it seems this learning objecƟve conƟnues to be met. 

AƩached Files 
Report on Alumni Survey.pdf 

 
Use of Results to Improve Outcomes: 
No acƟon is deemed necessary at this Ɵme. 
 

Program Goal 1 - Number of Physics Majors 
 
Define Outcome: 
The Department will recruit and retain sufficient majors for a thriving educaƟonal 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. 
 
 



Link to 'Tech Tomorrow' Strategic Plan: 
4.B Programs, CerƟficates, and Training 
 
Results and Analysis: 
At the start of this year the number of students declaring a physics major was 26, keeping the 5-
year average at around 28.5, which is sƟll below the minimum threshold of 30. In fact, despite 
small year-to-year fluctuaƟons, the average conƟnues to stay very close to this threshold. 
 

 
 
Use of Results to Improve Outcomes: 
Despite our efforts to raise our profile during university-wide recruitment efforts, the 5-year 
average sƟll hovers around the minimum threshold. 

Unfortunately, due to the loss of a faculty posiƟon and the sudden death of another faculty 
member, we were unable to begin our planned outreach program to area high schools. We 
hope to begin this in the coming year. Meanwhile, following recommendaƟons from our 
program review conducted this year, we are discussing how to restructure our programs of 
study to make them more aƩracƟve to a broader range of potenƟal recruits. 

Program Goal 2 - Improving InstrucƟon 
 
Define Outcome: 
Ensure the use of effecƟve and innovaƟve pedagogical methods within the classroom. 
 
Assessment Methods: 
In their annual effort reports, all faculty will be expected to report on changes/innovaƟon in 
instrucƟon, reflecƟng on their uƟlity with regard to student learning and aƫtudes. 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 effecƟveness. 
 
Link to 'Tech Tomorrow' Strategic Plan: 
1.A ExperienƟal Learning,1.B General EducaƟon Curriculum,1.D High Impact PracƟces,4.B 
Programs, CerƟficates, and Training 
 
Results and Analysis: 
This was a hard year for the department in terms of instrucƟonal load for individual faculty. 
First, we lost a faculty posiƟon, and then another faculty member passed away suddenly. This 
meant most faculty took on increased loads and had less Ɵme to prepare for, and assess, any 
new teaching strategies. 

Nevertheless, four faculty did take on the task on implemenƟng completely online versions of 
our calculus-based physics courses, both lecture and lab. These faculty reported on innovaƟons 
in terms of both implementaƟon and assessment that seemed to have posiƟve results in terms 
of significantly reducing DFW rates. 

Use of Results to Improve Outcomes: 
The apparent success of the innovaƟve approaches to assessments and lab outcomes in the 
online secƟons will be shared with the whole department before the Fall 2024 semester and 
inform a discussion of possible changes to the on-ground secƟons. This meshes nicely with a 
recommendaƟon from our recent program review to consider revising our calculus-based 
introductory courses to make them more relatable to students. 

 
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 parƟcipaƟon in the research of department 
faculty members and in specialized programs for undergraduates at other insƟtuƟons (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 opportuniƟes. 
However, the department will encourage such parƟcipaƟon as acƟvely 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 
opportuniƟes as many Ɵmes as they wish during their TTU career. At a minimum, any interested 
student should engage in at least one such opportunity. 
 
Link to 'Tech Tomorrow' Strategic Plan: 
1.A ExperienƟal Learning,1.D High Impact PracƟces,2.B Research, Scholar, Intellect, and 
CreaƟvity 
 
Results and Analysis: 
During this year a total of sixteen individual undergraduate students parƟcipated in research 
acƟviƟes of various types with department faculty members. This conƟnues the high level of 
involvement of the past several years, which is built on the deliberate recruitment of faculty 
members who are commiƩed to such undergraduate engagement.  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 opportuniƟes and requiring a commitment to undergraduate research in 
future tenure-track faculty searches. 
 
SummaƟve EvaluaƟon: 

 Recruitment of sufficient numbers of physics majors to maintain a thriving program. As 
well as conƟnuing current efforts, this will be further addressed by revising our programs 
of study to hopefully make them more aƩracƟve to prospecƟve students. This is in line 
with recommendaƟons from the external program review conducted during the past 
year. 

 Declining overall Major Field Test scores for Physics majors, and the lower performance 
on the Introductory Physics sub-score. This year's graduaƟng cohort did much beƩer in 
both these aspects, but the numbers are too small to draw any conclusions as to 



whether the measures we took last year were truly effecƟve. We will therefore conƟnue 
to monitor these trends. 

 Gradual decline in diagnosƟc tesƟng scores in PHYS 2110. In order to examine whether 
this decline is due to less Ɵme spent on certain content areas, during this coming year 
we will examine several years of data to determine whether the gradual decline can be 
aƩributed to poorer performance on items associated with those content areas. 

Assessment Plan Changes: 
During the last year we developed and applied a set of learning objecƟves 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. 
During the coming year, based on this experience, we will finalize these objecƟves and rubrics. 
We will also set targets for both individual objecƟves and their overall ensemble. In addiƟon we 
will develop a protocol for using them to give formaƟve feedback to physics majors who are not 
yet in their senior year. 
 
List of Appendices: 
Appendix 1: SLO3 Results  
Appendix 2: SLO4 Results  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Appendix 1: SLO3 Results 
 

ComputaƟonal skills -Outcomes-v1-2 
 

ComputaƟonal skills – DraŌ Student Learning Outcomes 
 

1. Students will be able to demonstrate mastery of techniques in computaƟonal physics by: 
a. TranslaƟng a model into code. 
b. Choosing scales and units that simplify coding. 
c. Subdividing a computaƟonal model into a set of manageable computaƟonal 

tasks. 
d. ImplemenƟng a variety of algorithms and computaƟonal tools. 
e. Debugging, tesƟng, and validaƟng code. 
f. ExtracƟng physical insight from a computaƟon. 

 
Rubric 

Above 
ExpectaƟons 

Meets ExpectaƟons Developing – High Developing – Low Insufficient 
evidence 

At least three 
subskills 
demonstrated 
with high 
degree of 
competency. 
Others with 
reasonable 
degree of 
competency. 

At least four subskills 
demonstrated with 
reasonable degree of 
competency or higher. 
Others demonstrated 
with lower 
competency. 
 

Three subskills 
demonstrated with 
reasonable degree of 
competency or higher. 
Others demonstrated 
with lower 
competency. 

OR 
Four subskills 
demonstrated with 
reasonable degree of 
competency or higher. 
Others not 
demonstrated. 
 
  

Two subskills 
demonstrated with 
reasonable degree of 
competency or 
higher. Others 
demonstrated with 
lower competency. 

OR 
Three subskills 
demonstrated with 
reasonable degree of 
competency or 
higher. Others not 
demonstrated. 
 

Two or fewer 
demonstrated, 
but not to 
appropriate 
standard. 

 
 
Where/when to apply skills assessments 
 

  Courses 
Extracurricular (if 

applicable) 

Skills 

PHYS 
4710/4711 
(Adv. Lab.) 

PHYS 
4130 

(Comp. 
Phys.) 

PHYS 
4730/4740 
(Research) 

Research 
Experience 

Seminar/ 
Conference 

ComputaƟon  X ? ?  
 



X = Definite context for assessment 
? = Possible context for assessment 

 
Oral CommunicaƟon -Outcomes-v1-2 

 
Oral CommunicaƟon – DraŌ Student Learning Outcomes 
 

2. Students will be able to give an oral report of an invesƟgaƟon that adheres to the 
following guidelines: 

a. InformaƟon is presented in a logical sequence that the audience can follow. 
b. Is of the appropriate length for the context in which it is made. 
c. Engages with the audience as much as possible. 
d. Is presented in a clear voice that is audible to all audience members. 
e. Demonstrates appropriate familiarity with background material related to the 

topic. 
f. Uses visual aids (slides/poster) that follow the flow of the presentaƟon, have a 

reasonable informaƟon density, and are legible for the audience. 
 
Rubric 

Above 
ExpectaƟons 

Meets ExpectaƟons Developing – High Developing – Low Insufficient 
evidence 

At least four 
subskills 
demonstrated 
with high 
degree of 
competency. 
Others are 
reasonable. 

At least four subskills 
demonstrated with 
reasonable degree of 
competency or higher. 
Others demonstrated 
with lower 
competencycy. 
 

At least three subskills 
demonstrated with 
reasonable degree of 
competency or higher. 
Others demonstrated 
with lower 
competency. 

OR 
Four subskills 
demonstrated with 
reasonable degree of 
competency or higher. 
Others not 
demonstrated. 
 
  

Two subskills 
demonstrated with 
reasonable degree of 
competency or 
higher. Others 
demonstrated with 
lower competency. 

OR 
Three subskills 
demonstrated with 
reasonable degree of 
competency or 
higher. Others not 
demonstrated. 
 

Two or fewer 
demonstrated, 
but not to 
appropriate 
standard. 

 
 
 
 
 
 
 
 
 
 



Where/when to apply skills assessments 
 

  Courses 
Extracurricular (if 

applicable) 

Skills 

PHYS 
4710/4711 
(Adv. Lab.) 

PHYS 
4130 

(Comp. 
Phys.) 

PHYS 
4730/4740 
(Research) 

Research 
Experience 

Seminar/ 
Conference 

Oral 
CommunicaƟon X X X  X 

 
X = Definite context for assessment 
? = Possible context for assessment 

 
WriƩen CommunicaƟon -Outcomes-v1-2 

 
WriƩen CommunicaƟon – DraŌ Student Learning Outcomes 
 

3. Students will be able to construct a wriƩen report of an invesƟgaƟon that adheres to the 
convenƟons of scienƟfic wriƟng, including: 

g. A Ɵtle that is descripƟve of the invesƟgaƟon. 
h. An abstract that summarizes the invesƟgaƟon, its results, and conclusions. 
i. An introductory secƟon that clearly states what was invesƟgated, gives a 

raƟonale, and reviews prior work. 
j. A procedure secƟon that describes the equipment and materials used, and 

clearly and concisely describes the experimental methods used. 
k. A results secƟon that includes appropriately formaƩed data tables and graphs. 

When appropriate it should also discuss any data fiƫng done and how the 
‘goodness of fit’ was determined. 

l. A discussion/conclusion secƟon that arƟculates an evidence-based argument to 
support or refute the claim being invesƟgated. When appropriate it should also 
include a comparison with the results of other work and/or accepted values. 

m. A references/bibliography secƟon ciƟng other works referred to during the 
invesƟgaƟon and formaƩed appropriately. 

 
Rubric 

Above 
ExpectaƟons 

Meets ExpectaƟons Developing – High Developing – Low Insufficient 
evidence 

Report contains 
all required 
elements and 
approaches a 
professional 
level. 

Report contains all 
required elements, is 
well-constructed and 
wriƩen, but does not 
approach a 
professional standard. 

Report contains all 
required elements but 
is not well-constructed 
and/or well-wriƩen. 

Report does not 
contain all required 
elements. 

OR 
All elements are 
present, but not 
differenƟated 

No report 
submiƩed 

OR 
Report is 
‘minimal’ 



 
 
Where/when to apply skills assessments 
 

  Courses 
Extracurricular (if 

applicable) 

Skills 

PHYS 
4710/4711 
(Adv. Lab.) 

PHYS 
4130 

(Comp. 
Phys.) 

PHYS 
4730/4740 
(Research) 

Research 
Experience 

Seminar/ 
Conference 

WriƩen 
CommunicaƟon  X X X X  

 
X = Definite context for assessment 
? = Possible context for assessment 
 
 

Research Skills -Outcomes-v1-2 
 

Research Skills – DraŌ Student Learning Outcomes 
 

1. Students will be able to plan a research study for which they: 
a. Select a research project that is feasible in terms of both resources needed and 

Ɵmescale. 
b. Conduct a literature search for previous work on their chosen topic. 
c. Make a reasoned claim/predicƟon for the expected outcome of their study. 
d. Construct a research proposal encompassing all the above. 

 
Rubric 

Above 
ExpectaƟons 

Meets ExpectaƟons Developing – High Developing – Low Insufficient 
evidence 

At least two 
subskills 
demonstrated 
with high 
degree of 
competency. 
Others with 
reasonable 
degree of 
competency. 

All subskills 
demonstrated with 
reasonable degree of 
competency.  
 

At least three subskills 
demonstrated with 
reasonable degree of 
competency or higher. 
Other demonstrated 
with lower 
competency or not 
demonstrated. 
 
  

At least two subskills 
demonstrated with 
reasonable degree of 
competency or 
higher. Others 
demonstrated with 
lower competency or 
not demonstrated 
 

Only one subskill 
demonstrated to 
any standard.  

OR 
No subskills 
demonstrated. 

 
2. Students will be able to conduct a research study in which they: 

a. IdenƟfy appropriate techniques, methods, and equipment. 
b. Develop and document an experimental procedure. 



c. Keep a notebook documenƟng their work. 
d. Analyze data using appropriate soŌware tools and staƟsƟcal tests. 

 
 

Rubric 
Above 
ExpectaƟons 

Meets ExpectaƟons Developing – High Developing – Low Insufficient 
evidence 

At least two 
subskills 
demonstrated 
with high 
degree of 
competency. 
Others with 
reasonable 
degree of 
competency. 

All subskills 
demonstrated with 
reasonable degree of 
competency.  
 

At least three subskills 
demonstrated with 
reasonable degree of 
competency or higher. 
Other demonstrated 
with lower 
competency or not 
demonstrated. 
 
  

At least two subskills 
demonstrated with 
reasonable degree of 
competency or 
higher. Others 
demonstrated with 
lower competency or 
not demonstrated 
 

Only one subskill 
demonstrated to 
any standard.  

OR 
No subskills 
demonstrated. 

 
 
Where/when to apply skills assessments 
 

  Courses 
Extracurricular (if 

applicable) 

Skills 

PHYS 
4710/4711 
(Adv. Lab.) 

PHYS 
4130 

(Comp. 
Phys.) 

PHYS 
4730/4740 
(Research) 

Research 
Experience 

Seminar/ 
Conference 

Research 1 ?    X X   
Research 2 ?  X X  

 
X = Definite context for assessment 
? = Possible context for assessment 

 
Experimental InvesƟgaƟon -Outcomes-v1-2 

 
Experimental InvesƟgaƟon – DraŌ Student Learning Outcomes 
 

1. Students will be able to conduct and interpret the results of an experimental 
invesƟgaƟon. 

a. Demonstrate the ability to develop and/or enhance an experimental procedure. 
b. Follow a systemaƟc experimental procedure and record work/measurements in a 

notebook in a comprehendible format. 
c. Demonstrate an understanding that flexibility in experimental design and 

procedure may be necessary. 



d. When appropriate, construct graphs to show the relaƟonship between measured 
or derived quanƟƟes, use appropriate fiƫng techniques to determine a 
mathemaƟcal relaƟonship between them, and extract derived quanƟƟes from 
such a fit. 

e. Appropriately manipulate and interpret uncertainƟes in measurements, graphical 
representaƟons, and derived quanƟƟes 

f. Use the results from an invesƟgaƟon to support or refute a claim about the 
relaƟonship between measurable quanƟƟes or the values of derived quanƟƟes. 

 
Rubric 

Above 
ExpectaƟons 

Meets ExpectaƟons Developing – High Developing – Low Insufficient 
evidence 

At least three 
subskills 
demonstrated 
with high 
degree of 
competency. 
Others with 
reasonable 
degree of 
competency. 

At least four subskills 
demonstrated with 
reasonable degree of 
competency or higher. 
Others demonstrated 
with lower 
competency. 
 

Three subskills 
demonstrated with 
reasonable degree of 
competency or higher. 
Others demonstrated 
with lower 
competency. 

OR 
Four subskills 
demonstrated with 
reasonable degree of 
competency or higher. 
Others not 
demonstrated. 
 
  

Two subskills 
demonstrated with 
reasonable degree of 
competency or 
higher. Others 
demonstrated with 
lower competency. 

OR 
Three subskills 
demonstrated with 
reasonable degree of 
competency or 
higher. Others not 
demonstrated. 
 

Two or fewer 
demonstrated, 
but not to 
appropriate 
standard. 

 
 

Where/when to apply skills assessments 
 

  Courses 
Extracurricular (if 

applicable) 

Skills 

PHYS 
4710/4711 
(Adv. Lab.) 

PHYS 
4130 

(Comp. 
Phys.) 

PHYS 
4730/4740 
(Research) 

Research 
Experience 

Seminar/ 
Conference 

Experimental 
InvesƟgaƟon  X ? X X   

 
X = Definite context for assessment 
? = Possible context for assessment 
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