Learning Outcome Assessment for Physics M.S. degree

Assessment Point: Thesis Defense or Non-thesis General Examination – Advisor
Please complete one assessment form for each student who you advised at the time of the M.S. thesis defense or non-thesis general examination.  DO NOT write the student name on this form.
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Circle the appropriate score, one through five, for each outcome as it relates to your interaction with the student as RESEARCH ADVISOR.
Outcomes

1. Students collaborate effectively with other students.

5:  Student works productively and efficiently with other students.  Student communicates 


clearly with co-workers on group projects.  Student shows leadership in organizing group 


activities. 

4: Student works productively and efficiently with other students.  Student communicates clearly 


with co-workers on group projects but does not lead or initiate in organizing group 


activities.

3: Student shows moderate productivity when working with other students.  Student 


communicates moderately well with co-workers in group.

2: Student shows limited productivity and clear communication when working with other 


students.  

1: Student does not communicate or work effectively with other students. 

4a. Students communicate effectively orally in a context relevant to scientific research.
5:  Student demonstrates an understanding of the appropriate format for scientific oral 


presentations.  Student very effectively uses speech and presentation graphics to 


communicate appropriate information. 

4: Student demonstrates an understanding of the appropriate format for scientific oral 


presentations.  Student moderately effectively uses speech and presentation graphics to 


communicate appropriate information.

3: Student demonstrates an understanding of the appropriate format for scientific oral 


presentations.  Student sometimes effectively uses speech and presentation graphics to 


communicate appropriate information.

2: Student either does not demonstrate an understanding of the appropriate format or does not 


effectively communicate appropriate information using speech and presentation graphics.

1: Student does not demonstrate an understanding of the appropriate and does not effectively 


communicate appropriate information using speech and presentation graphics.

4b. Students communicate effectively in writing in a context relevant to scientific research.
5:  Student demonstrates an understanding of the appropriate format for scientific laboratory 


reporting.  Student very effectively uses text, tables, and graphics to communicate 


appropriate information. 

4: Student demonstrates an understanding of the appropriate format for scientific laboratory 


reporting.  Student moderately effectively uses text, tables, and graphics to communicate 


appropriate information. 

3: Student demonstrates an understanding of the appropriate format for scientific laboratory 


reporting.  Student sometimes effectively uses text, tables, and graphics to communicate 


appropriate information.

2: Student either does not demonstrate an understanding of the appropriate format or does not 


effectively communicate appropriate information using text, tables, and graphics.

1: Student does not demonstrate an understanding of the appropriate and does not effectively 


communicate appropriate information using text, tables, and graphics.

6a. Students effectively use computers for data analysis, literature research and scientific writing.
5:  Student very effectively uses computers for analyzing data, acquiring background or 


additional information, and preparing lab reports. 

4: Student moderately effectively uses computers for analyzing data, acquiring background or 


additional information, and preparing lab reports.

3: Student effectively uses computers for analyzing data, acquiring background or additional 


information, and preparing lab reports most of the time.

2: Student seldom effectively uses computers for analyzing data, acquiring background or 


additional information, and preparing lab reports.

1: Student ineffectively uses computers for analyzing data, acquiring background or additional 


information, and preparing lab reports.

6b. Students effectively use appropriate specialized research equipment.
5:  Student uses specialized research equipment very effectively, safely, and with appropriate 


care.  Student effectively integrates known concepts with understanding of experimental 


equipment.   

4: Student uses specialized research equipment moderately effectively, safely, and with 


appropriate care. Student moderately effectively integrates known concepts with 


understanding of experimental equipment.   

3: Student uses specialized research equipment effectively, safely, and with appropriate care 


most of the time. Student effectively integrates known concepts with understanding of 


experimental equipment most of the time.   

2: Student seldom uses specialized research equipment effectively, safely, and with appropriate 


care. Student seldom integrates known concepts with understanding of experimental 


equipment.   

1: Student does not use specialized research equipment effectively, safely, and with appropriate 


care.   

Circle the appropriate score, one through five, for each outcome as it relates to the 

THESIS or RESEARCH PAPER.
Outcomes

2. Students effectively evaluate the implications and applications of research and technology.

5:  Student can clearly explain the connection of the research to past work in both scientific and 


historical aspects.  Student can clearly explain the impact of successful work in the area of 


research in both scientific and societal aspects. 

4: Student can explain well the connection of the research to past work in both scientific and historical 


aspects.  Student can explain well the impact of successful work in the area of research in both 


scientific and societal aspects.

3: Student can explain moderately well the connection of the research to past work and its impact if 


successful in both scientific and societal aspects.  

2: Student is able to explain the connection of the research to past work or of the impact of successful 


work in the area of research, but not both.

1: Student is not able to explain the connection of the research to past work or of the impact of 


successful work in the area of research.

3a. Students develop research questions appropriate for research.

5:  Student understands the scientific method and uses learned concepts and available tools well 


to formulate the most appropriate research objectives. 

4: Student understands the scientific method and uses learned concepts and available tools 


moderately well to formulate appropriate research objectives.

3: Student understands the scientific method and can incorporate some learned concepts and 


available tools to formulate acceptable research objectives.

2: Student understands the scientific method but can’t use learned concepts and available tools to 


formulate appropriate research objectives.

1: Student does not understand the scientific method or how to use learned concepts and 


available tools to formulate appropriate research objectives.
3b. Students appropriately collect experimental or theoretical data to address identified 


research questions.

5:  Student understands the scientific method and effectively uses experimental and theoretical 


techniques to collect the most appropriate data to address identified research questions.  

4: Student understands the scientific method and uses experimental and theoretical 


techniques moderately well to collect appropriate data to address identified research 


questions.  

3: Student understands the scientific method and can use some experimental and theoretical 


techniques to collect appropriate data to address identified research questions.  

2: Student understands the scientific method and but can’t use experimental and theoretical 


techniques to collect data to address identified research questions.  

1: Student does not understand the scientific method or collect appropriate data to address 


identified research questions.  

3c. Students analyze and interpret data to evaluate research questions.

5:  Student effectively uses most appropriate mathematical tools to analyze data so that it addresses 


identified research question.  Student correctly interprets analyzed data to draw accurate 


conclusions regarding research question.  

4: Student uses appropriate mathematical tools to analyze data so that it addresses identified research 


question.  Student interprets analyzed data moderately well to draw accurate conclusions 


regarding research question.  

3: Student sometimes uses appropriate mathematical tools to analyze data so that it addresses identified 


research question.  Student sometimes correctly interprets analyzed data to draw accurate 


conclusions regarding research question.  

2: Student uses appropriate mathematical tools to analyze data but can’t correctly interpret analyzed data 


to draw accurate conclusions regarding research question.  

1: Student can not use most appropriate mathematical tools to analyze data.  

3d. Students use results of data analysis to formulate new research questions.

5:  Student understands the scientific method and appropriately and effectively integrates results 


of data analysis with learned concepts to formulate the most appropriate new research 


questions. 

4: Student understands the scientific method and appropriately integrates results of data analysis 
with 


learned concepts to formulate appropriate new research questions.

3: Student understands the scientific method and sometimes integrates results of data analysis 
with 


learned concepts to formulate appropriate new research questions.

2: Student understands the scientific method but can’t integrate results of data analysis with 


learned concepts to formulate appropriate new research questions.

1: Student does not understand the scientific method or how to integrate results of data analysis 
with 


learned concepts to formulate appropriate new research questions.

4b. Students communicate effectively in writing in a context relevant to scientific research.
5:  Student demonstrates an understanding of the appropriate format for scientific laboratory 


reporting.  Student very effectively uses text, tables, and graphics to communicate 


appropriate information. 

4: Student demonstrates an understanding of the appropriate format for scientific laboratory 


reporting.  Student moderately effectively uses text, tables, and graphics to communicate 


appropriate information. 

3: Student demonstrates an understanding of the appropriate format for scientific laboratory 


reporting.  Student sometimes effectively uses text, tables, and graphics to communicate 


appropriate information.

2: Student either does not demonstrate an understanding of the appropriate format or does not 


effectively communicate appropriate information using text, tables, and graphics.

1: Student does not demonstrate an understanding of the appropriate and does not effectively 


communicate appropriate information using text, tables, and graphics.

5a. Students demonstrate knowledge of core principles.

5:  Student displays mastery of concepts.  Student can easily relate concepts to each other and 


relate concepts in this course to other areas of physics.

4: Student displays substantial understanding of the concepts.  Student displays some ability to 


relate the concepts to each other and to other areas of physics.

3: Student displays moderate understanding of the concepts, but can relate concepts together and 


to other areas of physics.

2: Student displays moderate understanding of the concepts, but little ability to relate concepts 


together or to other areas of physics.

1: Student displays little understanding of the concepts or ability to relate the concepts to each 


other or other areas of physics.

5b. Students effectively apply knowledge to solve problems using appropriate math skills.

5:  Student displays excellent ability to apply concepts of this course to new situations. Student 


can both set-up problems mathematically and solve.

4: Student displays substantial ability to apply concepts of this course to new situations.  Student 


can usually set-up problems mathematically but can’t always solve problems.

3: Student displays moderate ability to apply concepts of this course to new situations.  Student 


can sometimes set-up problems mathematically and solve.

2: Student displays moderate ability to apply concepts of this course to new situations. Student 


can sometimes either set-up problems mathematically or solve but rarely both.

1: Student displays little ability to apply concepts of this course to new situations.  Student can rarely 


set-up problems mathematically or solve.

Circle the appropriate score, one through five, for each outcome as it relates to the 

THESIS DEFENSE or GENERAL EXAMINATION.
Outcomes

2. Students effectively evaluate the implications and applications of research and technology.

5:  Student can clearly explain the connection of the research to past work in both scientific and 


historical aspects.  Student can clearly explain the impact of successful work in the area of 


research in both scientific and societal aspects. 

4: Student can explain well the connection of the research to past work in both scientific and historical 


aspects.  Student can explain well the impact of successful work in the area of research in both 


scientific and societal aspects.

3: Student can explain moderately well the connection of the research to past work and its impact if 


successful in both scientific and societal aspects.  

2: Student is able to explain the connection of the research to past work or of the impact of successful 


work in the area of research, but not both.

1: Student is not able to explain the connection of the research to past work or of the impact of 


successful work in the area of research.

3a. Students develop research questions appropriate for research.

5:  Student understands the scientific method and uses learned concepts and available tools well 


to formulate the most appropriate research objectives. 

4: Student understands the scientific method and uses learned concepts and available tools 


moderately well to formulate appropriate research objectives.

3: Student understands the scientific method and can incorporate some learned concepts and 


available tools to formulate acceptable research objectives.

2: Student understands the scientific method but can’t use learned concepts and available tools to 


formulate appropriate research objectives.

1: Student does not understand the scientific method or how to use learned concepts and 


available tools to formulate appropriate research objectives.
3b. Students appropriately collect experimental or theoretical data to address identified 


research questions.

5:  Student understands the scientific method and effectively uses experimental and theoretical 


techniques to collect the most appropriate data to address identified research questions.  

4: Student understands the scientific method and uses experimental and theoretical 


techniques moderately well to collect appropriate data to address identified research 


questions.  

3: Student understands the scientific method and can use some experimental and theoretical 


techniques to collect appropriate data to address identified research questions.  

2: Student understands the scientific method and but can’t use experimental and theoretical 


techniques to collect data to address identified research questions.  

1: Student does not understand the scientific method or collect appropriate data to address 


identified research questions.  

3c. Students analyze and interpret data to evaluate research questions.

5:  Student effectively uses most appropriate mathematical tools to analyze data so that it addresses 


identified research question.  Student correctly interprets analyzed data to draw accurate 


conclusions regarding research question.  

4: Student uses appropriate mathematical tools to analyze data so that it addresses identified research 


question.  Student interprets analyzed data moderately well to draw accurate conclusions 


regarding research question.  

3: Student sometimes uses appropriate mathematical tools to analyze data so that it addresses identified 


research question.  Student sometimes correctly interprets analyzed data to draw accurate 


conclusions regarding research question.  

2: Student uses appropriate mathematical tools to analyze data but can’t correctly interpret analyzed data 


to draw accurate conclusions regarding research question.  

1: Student can not use most appropriate mathematical tools to analyze data.  

3d. Students use results of data analysis to formulate new research questions.

5:  Student understands the scientific method and appropriately and effectively integrates results 


of data analysis with learned concepts to formulate the most appropriate new research 


questions. 

4: Student understands the scientific method and appropriately integrates results of data analysis 
with 


learned concepts to formulate appropriate new research questions.

3: Student understands the scientific method and sometimes integrates results of data analysis 
with 


learned concepts to formulate appropriate new research questions.

2: Student understands the scientific method but can’t integrate results of data analysis with 


learned concepts to formulate appropriate new research questions.

1: Student does not understand the scientific method or how to integrate results of data analysis 
with 


learned concepts to formulate appropriate new research questions.

4a. Students communicate effectively orally in a context relevant to scientific research.
5:  Student demonstrates an understanding of the appropriate format for scientific oral 


presentations.  Student very effectively uses speech and presentation graphics to 


communicate appropriate information. 

4: Student demonstrates an understanding of the appropriate format for scientific oral 


presentations.  Student moderately effectively uses speech and presentation graphics to 


communicate appropriate information.

3: Student demonstrates an understanding of the appropriate format for scientific oral 


presentations.  Student sometimes effectively uses speech and presentation graphics to 


communicate appropriate information.

2: Student either does not demonstrate an understanding of the appropriate format or does not 


effectively communicate appropriate information using speech and presentation graphics.

1: Student does not demonstrate an understanding of the appropriate and does not effectively 


communicate appropriate information using speech and presentation graphics.

5a. Students demonstrate knowledge of core principles.

5:  Student displays mastery of concepts.  Student can easily relate concepts to each other and 


relate concepts in this course to other areas of physics.

4: Student displays substantial understanding of the concepts.  Student displays some ability to 


relate the concepts to each other and to other areas of physics.

3: Student displays moderate understanding of the concepts, but can relate concepts together and 


to other areas of physics.

2: Student displays moderate understanding of the concepts, but little ability to relate concepts 


together or to other areas of physics.

1: Student displays little understanding of the concepts or ability to relate the concepts to each 


other or other areas of physics.

5b. Students effectively apply knowledge to solve problems using appropriate math skills.

5:  Student displays excellent ability to apply concepts of this course to new situations. Student 


can both set-up problems mathematically and solve.

4: Student displays substantial ability to apply concepts of this course to new situations.  Student 


can usually set-up problems mathematically but can’t always solve problems.

3: Student displays moderate ability to apply concepts of this course to new situations.  Student 


can sometimes set-up problems mathematically and solve.

2: Student displays moderate ability to apply concepts of this course to new situations. Student 


can sometimes either set-up problems mathematically or solve but rarely both.

1: Student displays little ability to apply concepts of this course to new situations.  Student can rarely 


set-up problems mathematically or solve.

