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	Use this page to list learning outcomes, measurements, and summarize results for your program.  Detailed information must be completed in the subsequent pages.

	Student Learning Outcome 1: Students will demonstrate successful use of critical laboratory methods required for empirical measurements.

	Instrument 1
	Student overall performance on  presentations of the  results of their research activities as part of the Physics 598 course requirements.

	Instrument 2
	
Successful defense of the MS Thesis

	Based on your results, check whether the program met the goal Student Learning Outcome 1.
 
	[bookmark: Check3]|X| Met
	[bookmark: Check4]|_| Not Met

	Student Learning Outcome 2: Students will demonstrate a mastery of empirical methods via written expression

	Instrument 1

	Written summary of research projects in graduate seminar (Physics 598).


	Instrument 2

	Evaluation of the written thesis document

	Based on your results, check whether the program met the goal Student Learning Outcome 2.
 
	[bookmark: Check1]|X| Met
	[bookmark: Check2]|_| Not Met

	Student Learning Outcome 3:  Students will demonstrate a mastery of empirical methods via oral expression


	Instrument 1

	Oral presentation of research projects in graduate seminar (Physics 598) 

	Instrument 2

	Evaluation of the oral portion of the thesis defense

	Based on your results, check whether the program met the goal Student Learning Outcome 3.
 
	[bookmark: Check5]|X| Met
	[bookmark: Check6]|_| Not Met

	Program Summary (Briefly summarize the action and follow up items from your detailed responses on subsequent pages.)  

	
Graduate students are required to take 3 semesters of Physics 598, write a thesis and present the thesis results in an oral thesis defense. The graduate director coordinates the Physics 598 course and provides feedback to the thesis mentors on student performance in the construction and presentation of their research in Physics 598. The graduate director also meets with the thesis committee after the thesis defense to discuss each student's individual progress and performance. Information gained from these discussions is used as feedback to adjust the content of the Physics 598 course to better train students in research presentation and is provided to faculty mentors to inform them of student strengths and weakness so that they may adjust their expectations and training methods accordingly.  Follow-up occurs after every thesis defense, which is typically 0-3 times per academic year. No thesis defenses  occurred during the current assessment period.

The program added two new concentrations (Cybersecurity and EMDS) in the 2021-22 academic year. The program oversite committee will meet this summer to revise the program assessment of learning for the next review cycle.






	Student Learning Outcome 1


	Student Learning Outcome 
	Students will demonstrate successful use of critical laboratory methods required for empirical measurements.

	Measurement Instrument 1 


	Student presentation in the Physics 598 class are evaluated on a rubric (see attached). 

	Criteria for Student Success
	100% of all students evaluated will  have an overall score (oral +written) of good or better.

	Program Success Target for this Measurement


	100
	Percent of Program Achieving Target
	100

	Methods 
	Student presentations are evaluated on a rubric (see attached) with the goal that 90% of all students evaluated will  have an overall combined score (oral + written) of good or better. In the 2020-2021 AY, the cohort size was 2 students.

	Measurement Instrument 2

	Successful defense of the MS Thesis 

	Criteria for Student Success

	Students will have successfully defend the MS Thesis

	Program Success Target for this Measurement

	100
	Percent of Program Achieving Target
	0 (no thesis defenses occurred in the assessment period)

	Methods


	MS student projects will be overseen by a committee of faculty who will evaluate their oral (MS defense) and written (MS Thesis) presentation of their thesis project via the attached rubric. The oral thesis defense is judged based on quality of the presentation and the ability of the students to clearly explain their research and answer questions about their experimental methodology. The written thesis is evaluated based on the ability of the students to clearly explain in writing their research and their experimental methodology.  In AY 2021-22, the cohort size was 2 students. 

	Based on your results, highlight whether the program met the goal Student Learning Outcome 1.
 
	[bookmark: Check7]|X| Met
	[bookmark: Check8]|_| Not Met

	Actions (Describe the decision-making process and actions for program improvement.  The actions should include a timeline.)

	The graduate director coordinates the Physics 598 course and provides feedback to the thesis mentors on student performance in the construction and presentation of their research in Physics 598. He also coordinates the Physics 598 course and meets with the thesis committee after the thesis defense to discuss each student's individual progress and performance. Information gained from these discussions is used as feedback to adjust the content of the Physics 598 course to better train students in research presentation and is provided to faculty mentors to inform them of student strengths and weakness so that they may adjust their expectations and training methods accordingly.




	Follow-Up 

	Follow-up occurs after every thesis defense, which is typically 0-3 times per academic year. Follow-up is used adjust content focus areas in Physics 598 and inform faculty mentors of identified student weaknesses that can be addressed in the process of the thesis research.


	Next Assessment Cycle Plan        

	This will be assessed in the next assessment cycle.






	Student Learning Outcome 2

	Student Learning Outcome 
	Students will develop a mastery of empirical methods via written expression

	Measurement Instrument 1
	Written summary of research projects in graduate seminar (Physics 598).


	Criteria for Student Success
	100% of all students evaluated will  have an overall score of good or better on the written abstract.


	Program Success Target for this Measurement


	100
	Percent of Program Achieving Target
	100

	Methods 
	The writing examples are evaluated on a rubric (see attached) with the goal that 100% of all students evaluated will  have an overall score of good or better. In the 2020-2021 AY, the cohort size was 2 students.

	Measurement Instrument 2

	Evaluation of the Thesis document

	Criteria for Student Success

	100% of all students evaluated will  have an overall score of good or better.

	Program Success Target for this Measurement

	100
	Percent of Program Achieving Target
	0 (no thesis defenses occurred during the assessment period)

	Methods

	The written thesis is evaluated on a rubric (see attached) with the goal that 100% of all students evaluated will  have an overall score of good or better. In the 2021-2022 AY, the cohort size was 0 students.

	Based on your results, circle or highlight whether the program met the goal Student Learning Outcome 2.
 
	[bookmark: Check9]|X| Met
	[bookmark: Check10]|_| Not Met

	Actions (Describe the decision-making process and actions planned for program improvement.  The actions should include a timeline.)

	Rubric results are immediately returned to faculty mentors who have responsibility for mentoring the students in their written expression and taking any necessary corrective steps.

	Follow-Up (Provide your timeline for follow-up.  If follow-up has occurred, describe how the actions above have resulted in program improvement.)

	Mentors keep track of student results from written thesis and Physics 598 presentations and adjust their mentoring paradigms as appropriate. 

	Next Assessment Cycle Plan (Please describe your assessment plan timetable for this outcome)

	This item will be assessed in the next cycle.






	Student Learning Outcome 3

	Student Learning Outcome 
	Students will demonstrate a mastery of empirical methods via oral expression

	Measurement Instrument 1
	Oral presentation of research projects in senior seminar (Physics 598).


	Criteria for Student Success
	
Students evaluated will  have an overall score of good or better on the oral presentation

	Program Success Target for this Measurement


	100
	Percent of Program Achieving Target
	100

	Methods 
	Student oral presentation are evaluated on a rubric (see attached) with the goal that 90% of all students evaluated will  have an overall score of good or better.

	Measurement Instrument 2

	Evaluation of the oral portion of the thesis defense

	Criteria for Student Success

	Students evaluated will  have an overall score of good or better on the oral presentation of their thesis

	Program Success Target for this Measurement

	100
	Percent of Program Achieving Target
	0 (no thesis defenses occurred during the assessment period)

	Methods

	Student presentation are evaluated on a rubric (see attached) with the goal that 90% of all students evaluated will  have an overall score of good or better.

	Based on your results, circle or highlight whether the program met the goal Student Learning Outcome 3.
 
	[bookmark: Check11]|X| Met
	[bookmark: Check12]|_| Not Met

	Actions (Describe the decision-making process and actions for program improvement.  The actions should include a timeline.)

	Rubric results are immediately returned to faculty mentors who have responsibility for mentoring the students in their oral expression and taking any necessary corrective steps.

	Follow-Up (Provide your timeline for follow-up.  If follow-up has occurred, describe how the actions above have resulted in program improvement.)

	Mentors keep track of student results from the oral thesis presentations and Physics 598 oral  presentations and adjust their mentoring paradigms as appropriate.


	Next Assessment Cycle Plan (Please describe your assessment plan timetable for this outcome)

	This will be assessed in the next cycle.



*** Please include Curriculum Map (below/next page) as part of this document
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Oral Presentation evaluation rubric
Based on presentation of work in Graduate seminar.
	
	4: Excellent
	3: Good
	2: Needs some improvement
	1: Needs major improvement

	Understanding of material
	Presentation demonstrated excellent understanding of the topic and its context.
	Presentation demonstrated adequate understanding of the topic and its context.
	Presentation demonstrated some gaps and/or errors in student understanding of the topic and context.
	Presentation demonstrated significant gaps or errors in student understanding of the topic and context.

	Presentation organization and flow.
	Presentation was well organized and seamlessly presented.
	Presentation was logically organized and adequately presented.
	There were minor issues with the organization and flow of the presentation. 
	Presentation was disorganized and/or confusingly presented. 

	Interaction with audience
	Student developed excellent rapport with the audience during the presentation.
	Student interacted with the audience and made eye contact most of the time.
	Student had a little interaction with the audience and made eye contact some of the time.
	Student did not interact with or look at audience.

	Answering questions
	Student provided thoughtful, quality responses to questions from audience.
	Student provided adequate responses to questions from audience.
	Student had some difficulties in understanding or answering questions from audience.
	Student completely misunderstood or was unable to provide answers to questions from audience.





Scientific Work evaluation rubric
Based on written abstract and presentation 
	
	4: Excellent
	3: Good
	2: Needs some improvement
	1: Needs major improvement

	Research question
	Research question is original, clearly articulated and of compelling importance.
	Research question is clear and doable.
	Research question is presented but it is poorly articulated, too broad or narrow in scope, or otherwise problematic.
	No identifiable research question presented.

	Research methodology
	Research methodology exceptionally well designed and executed to answer research question.
	Employs a research methodology that is appropriate for answering the question. 
	Research methodology is mismatched or incomplete for answering research question.
	No research methodology employed, or that employed seems unrelated to the research question.

	Data and theory
	Compelling, high-quality data collected & analyzed and/or an ambitious theoretical investigation completed. 
	Sufficient data collected and analyzed OR theoretical investigation carried out to answer research question.
	Some data collected and analyzed OR theoretical investigation conducted giving a suggestive or partial answer to research question.
	No/insufficient data collected and analyzed, or incomplete theoretical investigation, such that cannot begin to answer research question.

	Conclusions
	Clear, articulate and compelling conclusions drawn from investigation.
	Appropriate conclusions drawn from investigation.
	Conclusions ambiguous or only partially supported by the investigation.
	No conclusions presented or the conclusions are unrelated to the scientific investigation.
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Program name: _|Homeland Securoty Sciences CBRNE Concentration

Department:

Physics and Astronomy

OCSE

Michael Carini

| mike.carini@wku.edu

R = Reinforced/Developed

M = Mastered

A = Assessed
Learning Outcomes
[o1: 0z 103
Students will demonstrate | 5y gents will demonstrate |Students will
successful use of critical |, p)ytery of empirical ~ |demonstrate a mastery
laboratory methods methods via written of empirical methods via)
required for empirical
casurements. expression oral expression

Course Subject _|Number | Course Title i i i

Physics 506]Overview of Homeland Security R R R

Physics 560]Introduction to Physics Applications in Homeland Securi|R R R

Physics 590|Physical Principles of CBE Detection and Remediaiton _|R R R

Physics 591[Physical Principles of CBE Detection and Remediaiton La|R R R

Physics 570|Nuclear /Radiological Detection and Remediaiton R R R

Physics 571|Nuclear /Radiological Detection and Remediaiton Lab_|R R R

Physics 598 Graduate Seminar R R R

Physics. 599|Thesis Research/Writing M M M

CHEM 560|Chemical Agents and Explosives R R R

EMDS 500[Emergency Management Policy and Practices

ar 50| nterdisciplinary Cybersecurity

PHYS 565 Optical Detection Methods of Biological and Chemical A|R R R

CHEM 572| Detection/Analysis of Chemical Agents and Explosives L|R R R

CHEM 573| Detection/Analysis of Chemical Agents and Explosives L|R R R

PH 584 Prindiples of Environmental Health

EOHS. 571|Air Quality Management

EOHS 572|Environmental and Occupational Epidemiology

EOHS. 577|Environmental Toxicology

EOHS 580Solid and Hazardous Wastes

EOHS 595|Public Health Management of Disasters

GEOS 575GIS Analysis and Modeling

[ Thesis Defense A A A
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Program name:

Homeland Security Sciences-Cybersecurity Concentration

Department: __|Physics and Astronomy
College: ocse

Contact person: _|Michael Carini

Email: mike carini@wku.edu
KEY:

1= Introduced

R = Reinforced/Developed

M = Mastered

A = Assessed
Learning Outcomes’
[o1: (22 103
Students will demonstrate | 5y gents will demonstrate |Students will
successful use of critical |, p)ytery of empirical ~ |demonstrate a mastery
laboratory methods methods via written of empirical methods via)
required for empirical
casurements. expression oral expression

Course Subject _|Number | Course Title i i i

Physics 560]Introduction to Physics Applications in Homeland Security

ar 50| Interdisciplinary Cybersecurity

CHEM 560 Chemical Agents and Explosives’ R R R

T 552|Cybersecurity Fundamentals

T 556|Ethical Hacking and Penetration Testing

ar 558 Cybersecurity Defense & Countermeasures.

ar 560|Incident Response & Digital Forensics

ar 562|Cybersecurity Programs and Policies

T 554| Operating Systems for Cybersecurity

EMDS 500|Emergency Management Policy and Practices

*Note 1: If you have a program with multiple tracks, create a curriculum map for each track in a different sheet/tab,
and specify the name of the track in addition to the name of the program.

*Note 2: Your program may have a component or milestone that is important for your learning outcomes, but that
you don't associate with a course number. Examples might include independent/mentored research,
qualifying exams, a prospectus, defense, clinical rotations, etc. Alternately, your program may have several
components or milestones that fall under one course number that you would like to differentiate in

the curriculum map. Feel free to add those details to the curriculum map in order to represent those

learning opportunities (Please omit optional extracurricular activities.)
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Program name: | Homeland Securoty Sciences
Department: Physics and Astronomy
College: OCSE

Contact person: | Michael Carini

Email: mike carini@wku.edu

KEY:

=Introduced

R=Reinforced/Developed

M =Mastered

A=Assessed
Learning Outcomes
LO1: LO2: LO3:
Students will demonstrate] sudents will Students will
successful use of eritical | 4o o trate  mastery demonstratea
laboratory methods . mastery of empirical
required for empirical | Of empirical methods | o o Al
measurements. via written expression expression

Course Subject | Number Course Title | | |

Physics 560 | Introduction to Physics Applications in Homeland Security

T 550 | Interdisciplinary Cybersecurity

CHEM 560 | Chemical Agents and Explosives R R R

EMDS 500 | Emergency Management Policy and Practices

EMDS 501 [Understanding Natural and Technological Disaster Risks

EMDS 502 | Terrorism, Violence, Resiliency, and Response

EMDS 503 | Advanced Disaster Planning, Management, and Preparedness

EMDS 504 [Trends in Disaster Preparedness and Management

EMDS 505 | Continuity of Operations Programs

EMDS 506 | Critical Infrastructure Assessment and Protection

EMDS 510 [Incident Meteorology for Safety Professionals

RSA 515 | Recreation and Sport Facility Development

RSA 538 | Facility and Event Security Management

PH 581 | Applied Methods in Public Health Practice/Field Epidemiology

*Note 1: If you have a program with multiple tracks, create a curriculum map for each track in a different sheet/tab,
and specify the name of the track in addition to the name of the program.

*Note 2: Your program may have a component or milestone that is important for your learning outcomes, but that
you don't associate with a course number. Examples might include independent/mentored research,
qualifying exams, a prospectus, defense, clinical rotations, etc. Alternately, your program may have several

components or milestones that fall under one course number that you would like to differentiate in

the curriculum map. Feel free to add those details to the curriculum map in order to represent those
learning opportunities (Please omit optional extracurricular activities.)





