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Ability to identify, formulate, and solve complex engineering problems by applying principles of engineering, science, and mathematics

	Description of Performance Criteria Being Assessed
	Excellent
(90-100)
	Very Good
(80-89)
	Average
(70-79)
	Below Average       
 (55-69)
	Poor
(0-54)

	1.  Identify and Formulate engineering/technical/computing problems using principles of  
engineering/mathematics/science

Given a complex engineering problem (CEP), the student is able to:
(i) Understand the given problem and identify the subject area and concepts involved.
(ii) Convert the problem into a well labeled sketch (such as free body diagram, flow chart, functional block diagram, schematic diagram).

(iii) Fornulate the CEP into a mathematical model [using basic, intermediate and advanced mathematics ranging from algebra & trigonometry, calculus, probability & statics, complex analysis to Fourier transform & LaPlace transforms] or experimental framework stating all relevant assumptions.

(iv) Formulate the CEP into an engineering model [using relevant laws and equations from engineering and science areas) stating all relevant assumptions.

	(i) Clearly identifies engineering problems beyond those discussed in class. Demonstrates very good understanding of the given problem and able to clearly identify the subject/topic area and concepts   involved. 
(ii) Consistently converts the problem into a well labeled sketch (such as free body diagram, flow chart, functional block diagram, schematic diagram.  Identifies the system of units applicable to the problem and uses them appropriately.
(iii) Clearly defines the known and the unknown variables in the problem to formulate a CEP into a mathematical model. 
(iv) States all relevant laws and equations needed for solving the problem. Lists and applies assumptions to the relevant laws and equations to solve the engineering model
	(i) Demonstrates understanding of the given problem and able to identify the subject/topic area and concepts   involved. 
(ii) Converts the problem into a well labeled sketch (such as free body diagram, flow chart, functional block diagram, schematic diagram.  Identifies the system of units applicable to the problem and uses them appropriately.
(iii) Defines the known and the unknown variables in the problem. 
(iv) States relevant laws and equations needed for solving the problem. Lists and applies assumptions to the relevant laws and equations to solve the engineering model.
	(i) Demonstrates adequate understanding of he given problem and reasonably able to identify the subject /topic area and concepts   involved. 
(ii) In most cases converts the problem into a well labeled sketch (such as free body diagram, flow chart, functional block diagram, schematic diagram.  Fairly able to identify the system of units applicable to the problem and uses them most of the time.
(iii) Adequately defines the known and the unknown variables in the problem. (iv) States most of the relevant laws and equations needed for solving the problem. Lists and applies most of the assumptions to the relevant laws and equations to solve the engineering model...
	(i)Student unable to identify even those problems that were explicitly discussed in class. Does not show an understanding of the given problem and unable to identify the subject /topic area and concepts   involved most of the time.     

(ii) Unable to convert the problem into a well labeled sketch (such as free body diagram, flow chart, functional block diagram, schematic diagram.  Rarely able to identify the system of units applicable to the problem and does not show units most of the time. 
(iii) Poorly defines the known and the unknown variables in the problem. States very few of the relevant laws and equations needed for solving the problem. 
(iv) Unable to lists and apply assumptions to the relevant laws and equations. Unable to obtain the specific solution to the problem.
	(i) Student unable to identify even those problems that were explicitly discussed in class. Does not show an understanding of the given problem and unable to identify the subject /topic area and concepts   involved. 
(ii)Unable to convert the problem into a well labeled sketch (such as free body diagram, flow chart, functional block diagram, schematic diagram.  Does not identify the system of units applicable to the problem and does not show units on work.
(iii) Does not define the known and the unknown variables in the problem. Unable to state the relevant laws and equations needed for solving the problem.
 (iv) Unable to list and apply assumptions to the relevant laws and equations. Unable to find the specific solution to the problem.

	2.  Solve  CEP/computing problems 
Given a CEP that has been formulated, the student is able to:
(i) Solve the resulting engineering/mathematical/science formulations analytically, numerically, experimentally or through the use of appropriate software or computer program.
(ii) Evaluate and interpret the result.
	(i) Implements very good strategy to solve the problem. Solves the problem and gets the right solution/answer showing consistent units throughout. 
(ii) Evaluates and reasonably interprets the result.
	(i) Implements strategy to solve the problem. Solves the problem and gets the right solution/answer showing consistent units throughout. (ii) Evaluates and interprets the result.
	(i) Implements fairly good strategy to solve the problem. Solves the problem and gets an acceptable solution /answer showing consistent units most of the time. 
(ii) Evaluates and   provides a fair interpretation of the result.
	(i) Implements poor strategy to solve the problem. Unable to solve the problem and usually gets the wrong solution.  Does not show consistent units most of the time. 
(ii) Seldom evaluates and   provides an interpretation of the result.
	(i) Implements poor strategy to solve the problem. Unable to solve the problem and usually gets the wrong solution /answer. Does not show consistent units.  
(ii) Does not evaluate and   nor interpret the result.






ABET EAC OUTCOME "2" RUBRIC
An ability to (1) apply engineering design to  produce solutions that  meet specified needs with consideration of public health, safety, and welfare, as well as  global, cultural, social, environmental, and economic factor	
	Description of Performance Criteria Being Assessed
	Excellent
(90-100)
	Very Good
(80-89)
	Average
(70-79)
	Below Average        (55-69)
	Poor
(0-54)

	1. Ability to Define/Understand the Problem  and then Plan the Project
1.  Ability to identify the specific needs to be met by defining/understanding the Problem and developing plans for the project to satisfy the need.
Students are able to:
 (i) identify the customer and the  specific needs to be met by the design, 
(ii) identify and list the design objectives, 
(iii) identify the design constraints, 
(iv) define the design requirements, strategy and methodology, 
(v) identify and break down work into tasks and subtasks and identify the personnel and deliverables for each, 
(vi) develop a project management plan using, Gantt charts and critical path analysis, 
(vii) establish major milestones for tracking progress and define performance metrics to measure success.

	(i)Clearly identifies the customer and the needs when required. 
(ii) Identifies and lists the design objectives clearly. Identifies all the relevant design constraints. 
(iii)Clearly defines the design strategy and methodology. Identifies and breaks down work into tasks and subtasks and identifies the personnel and deliverables for each when required. Develops a detailed plan for managing the project when required. Establishes all major milestones for tracking progress and defines performance metrics to measure success.
	Identifies the customer and the needs when required. Identifies and lists the design objectives clearly. Identifies the relevant design constraints. Defines the design strategy and methodology. Identifies and breaks down work into tasks and subtasks and identifies the personnel and deliverables for each when required. Develops a plan for managing the project when required. Establishes important milestones for tracking progress and defines performance metrics to measure success.
	Adequately identifies the customer and the needs when required. Identifies and lists the important design objectives. Identifies the relevant design constraints. Defines a fairly good design strategy and methodology. Identifies and breaks down work into reasonable levels of tasks and subtasks and identifies the personnel and deliverables for each when required. Develops adequate plan for managing the project when required. Establishes some milestones for tracking progress and defines some performance metrics to measure success.
	
Does not clearly identify the customer and the needs when required. Identifies and lists the important design objectives. Identifies the relevant design constraints. Defines a fairly good design strategy and methodology. Identifies and breaks down work into some levels of tasks and subtasks and identifies the personnel and deliverables for each when required. Develops adequate plan for managing the project when required. Establishes some milestones for tracking progress and defines some performance metrics to measure success.
	
Does not identify the customer and the needs when required. Unable to identify and does not list the important design objectives. Unable to identify the relevant design constraints. Defines a poor design strategy and methodology. Unable to identify and break down work into   tasks and subtasks and does not identify the personnel and deliverables for each when required. Develops no or unrealistic plan for managing the project when required. Establishes no milestones for tracking progress and defines no performance metric to measure success.

	2.  Ability to Conduct a Review of the Literature and perform preliminary design by generation of ideas and applying creativity 
The students is able to: (i) identify the types of information needed for a complete understanding of all aspects of the project (Based on task described in the project planning), (ii) gather information on relevant fundamentals, theory / concept (demonstrate technical competence) and relate them to the design, (iii) provide the sources in a list of references properly cited in the literature review section and relevant sections of the report, (iv) define functional requirements for design (Specific required actions needed to be performed for the design to be achieved), (v) transform functional requirements into candidate solutions / mathematical modeling, and (vi) evaluate candidate solutions to arrive at feasible designs.
	Clearly and sufficiently identifies the types of information needed for a complete understanding of all aspects of the project.  Gathers complete information on relevant fundamentals, theory / concept and relates them to the design. Provides reference sources in a list of references properly cited in all relevant sections of the report. Clearly defines functional requirements for the design. Transforms functional requirements into very realistic candidate solutions / mathematical models. Methodically evaluates candidate solutions to arrive at feasible designs.
	Sufficiently identifies the types of information needed for a complete understanding of all aspects of the project.  Gathers complete information on relevant fundamentals, theory / concept and relates them to the design. Provides reference sources in a list of references properly cited in all relevant sections of the report. Defines functional requirements for the design. Transforms functional requirements into candidate solutions / mathematical models. Evaluates candidate solutions to arrive at feasible designs.
	Identifies adequate information needed for understanding of the basic aspects of the project.  Gathers adequate information on relevant fundamentals, theory / concept and relates them fairly well to the design. Provides reference sources in a list of references properly cited in all relevant sections of the report. Defines enough functional requirements for the design. Transforms functional requirements into fairly good candidate solutions / mathematical models. Evaluates candidate solutions to arrive at reasonable designs.
	Does not identify   adequate information needed for understanding of the basic aspects of the project.  Gathers very little   information on relevant fundamentals, theory / concept and does not relate them well to the design. Provides very little reference sources in an incomplete list of references improperly cited in the relevant sections of the report. Defines insufficient functional requirements for the design. Unable to properly transform functional requirements into candidate solutions / mathematical models.  Does not properly evaluate candidate solutions to arrive at reasonable designs.
	Does not identify     information needed for understanding of the basic aspects of the project.  Gathers very little or no information on relevant fundamentals, theory / concept and does not relate them at all to the design. Provides no reference sources,   no list of references, and no citations in the relevant sections of the report. Defines insufficient functional requirements for the design. Unable to transform functional requirements into candidate solutions / mathematical models.  Does not evaluate candidate solutions, and arrives at unreasonable designs.

	3.  Ability to perform detailed engineering design. Students are able to 
(i) perform relevant detailed analysis (engineering, mathematical, economic), (ii )consider and address issues relating to  public health, safety, and welfare, as well  as global, cultural, social, environmental, and economic factors, (iii) develop final design specifications, (iv) Select materials/components/software/test equipment, (v) fabricate a prototype or a model (physical, software, hardware) of the design, (vi) test or simulate the design and make necessary changes to obtain optimum design (physical, software, hardware) of the design.
	Identifies applicable codes and standards for the design. Performs all relevant detailed analysis (engineering, mathematical, economic) in accord with applicable codes and standards. Develops complete final design specifications. Incorporates realistic constraints such (such as economic, environmental, social, political, ethical, health and safety, manufacturability, and sustainability) in the design.  Selects appropriate materials, components, software, and test equipment needed for the design.  Fabricates a prototype or a model (physical, software, hardware) of the design as required. Tests or simulates the design and makes necessary changes to obtain optimum design.
	Identifies applicable codes and standards for the design.  Performs   detailed analysis (engineering, mathematical, economic) in accord with applicable codes and standards. Develops complete final design specifications. Incorporates realistic constraints such (such as economic, environmental, social, political, ethical, health and safety, manufacturability, and sustainability) in the design.  Selects   materials, components, software, test equipment   needed for the design.  Fabricates a prototype or a model (physical, software, hardware) of the design as required. Tests or simulates the design and makes necessary changes to obtain optimum design.
	Identifies adequate applicable codes and standards for the design.  Performs   reasonable detailed analysis (engineering, mathematical, economic) in accord with applicable codes and standards.  Develops sufficient final design specifications. Incorporates adequate realistic constraints such (such as economic, environmental, social, political, ethical, health and safety, manufacturability, and sustainability) in the design.  Selects reasonable materials, components, software, test equipment   needed for the design.  Fabricates fairly acceptable prototype or a model (physical, software, hardware) of the design as required. Tests or simulates the design and makes n enough changes to obtain reasonable design.
	Identifies insufficient applicable codes and standards for the design.  Performs insufficient detailed analysis (engineering, mathematical, economic) and not in accord with applicable codes and standards.  Develops insufficient final design specifications. Does not incorporate adequate realistic constraints such (such as economic, environmental, social, political, ethical, health and safety, manufacturability, and sustainability) in the design.  Selects unreasonable materials, components, software, test equipment   needed for the design.  Unable to fabricate   acceptable prototype or a model (physical, software, hardware) of the design as required. Does not do sufficient tests or simulations of the design and makes insufficient changes and thus   unreasonable design.
	Unable to identify applicable codes and standards for the design.  Performs insufficient or wrong detailed analysis (engineering, mathematical, economic) and not in accord with applicable codes and standards.  Develops insufficient final design specifications. Does not incorporate realistic constraints such (such as economic, environmental, social, political, ethical, health and safety, manufacturability, and sustainability) in the design.  Selects inappropriate materials, components, software, test equipment   needed for the design.  Unable to fabricate    prototype or a model (physical, software, hardware) of the design as required. Does not do tests or simulations of the design and makes no changes and thus final unworkable design.






ABET EAC OUTCOME "3" RUBRIC
An ability to communicate effectively with a range of audiences, orally
	
Description of Performance Criteria Being Assessed
	Excellent
(90-100)
	Very Good
(80-89)
	Average
(70-79)
	Below Average        (55-69)
	Poor
(0-54)

	1.  	Ability to Organize, Plan, Design/Prepare and Use Appropriate Visual Aids for communication/Presentation to a range of audiences (executives, technical and non-technical).
i. Students are able to organize presentation in well-structured logical sequence making it easy for technical or non-technical or the appropriate audience to follow the content with clear understanding.
ii. Students are able to prepare effective slides (adequate and relevant technical content and  viewgraphs that are legible, completely labeled/annotated/dimensioned to illustrate important features of the work being presented)
iii. Students are able to use modern presentation techniques (may include visually enhanced transitions, animations, video, and sound clips).
iv. Students are able to stay within time limits
	(i)Presentation is very well organized and easy to follow by all the audience;
(ii) Slides address all relevant technical content; Graphs are well designed and labeled;
(iii) Visual aids are used very effectively;
(iv) Presentation is appropriate for the time limit.
	(i)Presentation is well organized and easy to follow by most of the audience;
(ii) Slides address most relevant technical content; Graphs have minor design and label problems;
(iii) Visual aids have minor errors;
(iv) Presentation is a little over the time limit.
	(i)Presentation’s organization has some logical issues and is difficult to follow by some audience;
ii) Slides address some of the relevant technical content; Graphs have some design and label problems;
(iii) Visual aids have some errors;
(iv) Presentation is reasonably over the time limit.
	(i)Presentation’s organization has major logical issues and is difficult to follow by most of audience;
ii) Slides miss a lot of relevant technical content; Graphs have a lot of design and label problems;
(iii) Visual aids have a lot of errors or rarely used;
(iv) Presentation is over the time limit a lot.
	(i)Presentation is poorly organized and cannot be followed by audience;
ii) Slides fail to address majority of relevant technical content; Graphs are poorly designed and labeled;
(iii) Visual aids are irrelevant or not used at all;
(iv) Presentation is unreasonably over the time limit.

	2.  Ability to Articulate Subject Knowledge (Technical Content)
i. Students demonstrate technical knowledge and understanding of the subject.  (This may be demonstrated by presenting literature review, originality, creativity, required standards, constraints, and other appropriate considerations such as economics, environmental,  and societal impact)
ii. Students are able to prepare and display prototypes or models when they are necessary to support the presentation.
iii. Students respond clearly to questions in a professional manner (after restating questions to audience if necessary).
	(i) Students demonstrate full knowledge of the subject (more than required);
(ii) Prototypes or models are prepared and displayed very effectively to support the presentation;
(iii) Consistently clarifies, restates, and responds to questions.
(iv) Students effectively show how they evaluated candidate solutions to arrive at feasible designs.
	(i) Students demonstrate the required knowledge of the subject;
(ii) Adequate prototypes or models are prepared and displayed to support the presentation;
(iii) Generally responds to audience comments, questions and needs.
(iv) Students show how they evaluated candidate solutions to arrive at feasible designs.
	(i) Students miss some of the required knowledge of the subject;
(ii) Some prototypes or models are prepared and displayed to support the presentation;
(iii) Misses some opportunities for interaction and does not always comfortably handle questions.
(iv) Students show some information on how they evaluate candidate solutions to arrive at feasible designs.
	(i) Students miss a lot of the required knowledge of the subject;
(ii) Minimal prototypes or models are prepared and displayed to support the presentation;
(iii) Responds to questions inadequately;
(iv) Students show inadequate information on how they evaluation candidate solutions to arrive at feasible designs.

	(i) Students do not have knowledge of the subject;
(ii) No prototypes or models are prepared and displayed to support the presentation;
(iii) Unable to respond to most questions at any level;
(iv) Students fail to show how they evaluation candidate solutions but to arrive at feasible designs.


	3.  Appearance and Ability to Provide Good Oral Delivery to a range of audiences
Students are able to:  
(i) Use correct grammatical English and technical terms appropriate to technical area and audience type; speak with clarity and confidence; 
(ii) Maintain good posture and eye contact with the audience (should not read from prepared notes) and elicit the attention of the audience.
(iii) Dress appropriately for the occasion.

	
(i) Presentation has no grammatical errors; technical terms matches the technical area and audience; speak clearly with confidence all the time.
(ii) Maintain good posture and eye contact with audience constantly. Audience attention is constantly maintained.
(iii) Dress completely appropriate for the occasion.
	
(i) Presentation has minor grammatical errors; use of most of the technical terms matches the technical area and audience; speak clearly with confidence most of the time.
(ii) Maintain good posture and eye contact with audience most of the time. Audience attention is maintained most of the time.
(iii) Dress appropriate for the occasion.
	(i) Presentation has some grammatical errors; a few of the technical terms does not matches the technical area and audience; occasionally can’t be heard or lack of confidence.
(ii) Sometimes lose good posture and eye contact with audience. Audience attention occasionally wanders.
(iii) Dress generally appropriate for the occasion.
	
(i) Presentation has a lot of grammatical errors; many of the technical terms does not matches the technical area and audience; most of the time can’t be heard and lack of confidence.
(ii) Many times lose good posture and eye contact with audience. Audience attention wanders.
(iii) Dress somewhat inappropriate for the occasion.
	
(i) Presentation is full of grammatical errors; most of the technical terms does not matches the technical area and audience; can’t be heard or lack of confidence all the time.
(ii) No good posture and eye contact with audience. Audience attention is not maintained.
(iii) Dress completely inappropriate for the occasion.

	
TOTAL

	
	
	
	
	


ABET EAC OUTCOME "3 Written" RUBRIC
An ability to communicate effectively with a range of audiences (Written Technical Communication) 
	
Description of Performance Criteria Being Assessed

	Excellent
(90-100)
	Very Good
(80-89)
	Average
(70-79)
	Below Average        (55-69)
	Poor
(0-54)

	1.  	Ability to prepare an executive summary for the report
	Students are able to prepare an executive summary of 5 to 8 pages.

	Students are able to thoroughly prepare an executive summary of 5 to 8 pages that has all of the important components of the design such as the project objective, project scope, and important project outcomes.
	Students are able to adequately prepare an executive summary of 5 to 8 pages that has most of the important components of the design such as the project objective, project scope, and important project outcomes
	Students are able to sufficiently prepare an executive summary of 5 to 8 pages that has some of the important components of the design such as the project objective, project scope, and important project outcomes
	Students are unable  to adequately  prepare an executive summary of 5 to 8 pages that has  the important components of the design such as the project objective, project scope, and important project outcomes
	Students are unable to prepare an executive summary of 5 to 8 pages that has the important components of the design such as the project objective, project scope, and important project outcomes

	2.  Ability to organize, plan and  properly format a written technical report
i. Students are able to organize report by categorizing ideas for the report into well and logically organized chapters, major sections, subsections and paragraphs blended within the larger units.   
ii. Students provide Title Page, and Table of Contents, list of Figures, and List of Tables properly formatted.
iii. Students provide figure number and title for each figure in the report, reference each figure, and completely discuss each figure in the report in accord with standards in the project manual.
iv. Students provide table number and title for each table in the report in accord with standards in the project manual, reference each table, and completely discuss each table in the report.
v. Students properly cite references in the report and provide well formatted reference list at the end.
vi. Students prepare the written report in accord with standard report formatting provided in the Senior Projects Report Manual.

	(i)Report is very well organized  into chapters, major sections, subsections and paragraphs;
(ii) Title Page, Abstract, Table of Contents, list of Figures, and List of Tables are provided and well formatted;
(iii) All the figures are well formatted with figure numbers and titles;
(iv) All the tables are well formatted;
(v) References are well formatted;
(vi) Standard report formatting is followed all through the report. 
	(i) Organization of the report has minor logical issues;
(ii) Title Page, Abstract, Table of Contents, list of Figures, and List of Tables are included and formatted;
(iii) Figures have minor format issues;
(iv) Tables have minor format issues;
(v) References have minor format issues;
(vi) Standard report formatting is mostly followed.
	(i) Organization of the report has some logical issues;
ii) Title Page, Abstract, Table of Contents, list of Figures, and List of Tables are included but have some format problems;
(iii) Figures have some format issues;
(iv) Tables have some format issues;
(v) References have some format issues;
(vi) Standard report formatting is reasonably followed.
	(i) Organization of the report has a lot of logical issues;
ii) Title Page, Abstract, Table of Contents, list of Figures, and List of Tables are not all included or have major format problems;
(iii) Figures have a lot of format issues;
(iv) Tables have a lot of format issues;
(v) References have a lot of format issues;
(vi) Standard report formatting is inadequately followed.
	(i) Report is poorly organized;
(ii) Title Page, Abstract, Table of Contents, list of Figures, and List of Tables are not included or not formatted;
 (iii) Figures are poorly formatted;
(iv) Tables are poorly formatted;
(v) References are poorly formatted;
(vi) Standard report formatting is not followed at all.

	3.   Ability to compose original texts and properly apply the conventions of written language.
	Students are able to 
(i) properly apply capitalization, punctuation, and penmanship, to communicate clearly
(ii) Spell proficiently
(iii) Apply standard grammar and usage to communicate clearly and effectively in writing including
· using complete sentences, varying the types such as compound and complex to match meanings and purposes 
· properly employing standard English usage in writing for audiences, including subject-verb agreement, pronoun referents, and parts of speech
· properly using adjectives (comparative and superlative forms) and adverbs appropriately to make writing vivid or precise 
· properly using prepositional phrases to elaborate written ideas 
· properly using conjunctions to connect ideas meaningfully
(iv) Use available technology to support aspects of creating, revising, editing, spell checking, and publishing the report.
	
Report has no grammatical errors;
Report is written in excellent professional style;
Report articulates ideas extremely well.

	
Report has minor grammatical errors; 
Report is written in professional style;
Report articulates ideas clearly and concisely.

	
Report has some grammatical errors; 
Report is written informal or inappropriate occasionally;
Report articulates ideas, but writing is not very clear or concise.

	
Report has a lot of grammatical errors; Report is written informal or inappropriate in some of the portions.
Report articulates some ideas, but writing is difficult to follow.

	
Report is full of grammatical errors;
The whole report is informal or inappropriate;
Report does not articulate ideas and is difficult to follow.


	4.  Ability to provide appropriate discussion, conclusions and recommendations  
Students are able to clearly
(i) Summarize the goals, objectives, and indicate whether they were met. 
(ii) Summarize the project design chapter by chapter
(iii) Summarize constraints and codes and indicate whether they were met.
 Summarizes how issues relating to public health, safety, and welfare, as well as global, cultural, social, environmental, and economic factors were considered/addressed. in the design.
(iv) Provide logical conclusions and recommendations (including strengths and weaknesses).

	Report provides complete and appropriate discussion in a professional level on all the following components: goals and objectives, results, constraints and codes, conclusions and recommendations.
	Report provides complete and appropriate discussion on all the following components: goals and objectives, results, constraints and codes, conclusions and recommendations.
	Report provides discussion on all the following components: goals and objectives, results, constraints and codes, conclusions and recommendations, but writing is disjointed occasionally.
	Report misses discussion on any of the following components: goals and objectives, results, constraints and codes, conclusions and recommendations, or writing is disjointed.
	Report misses discussion on many of the following components: goals and objectives, results, constraints and codes, conclusions and recommendations, or writing is not acceptable.


	
TOTAL
	
	
	
	
	






ABET EAC OUTCOME "4" RUBRIC
An ability to recognize ethical and professional responsibilities in engineering situations and make informed judgments, 
which must consider the impact of engineering solutions in global, economic, environmental, and societal contexts
	
Description of Performance Criteria Being Assessed

	Excellent
(90-100)
	Very Good
(80-89)
	Average
(70-79)
	Below Average        (55-69)
	Poor
(0-54)

	1. an ability to recognize ethical and professional responsibilities in engineering situations involving global, and societal contexts
Students are able to demonstrate the knowledge of professional code of ethics (Review code of ethics from your specific professional society and from your State board of professional Engineers. Students may be tested on these).

	
Demonstrates full knowledge of the professional code of ethics.
Evaluates case studies on ethics and able to select/argue the most ethical actions to take.
Is aware of the need to and acknowledges the work of others he/she uses by getting proper permission and citation in his/her work. 
 
Applies high level of professional standards by using, handbooks, codes and standards in obtaining, reporting, analyzing data or in design.  
Exercises very good judgment and discretion and makes decisions based upon a defined body of acquired knowledge.

	Demonstrates good knowledge of the professional code of ethics.
Evaluates case studies on ethics and able to select/argue reasonably good ethical actions to take.
Is aware of the need to and acknowledges the work of others he/she uses by getting proper permission and citation in his/her work. 

Applies professional standards by using, handbooks, codes and standards in obtaining, reporting, analyzing data or in design.
 Exercises good judgment and discretion and makes decisions based upon a defined body of acquired knowledge.

	Demonstrates adequate knowledge of the professional code of ethics.
Evaluates case studies on ethics and able to select/argue fairly good ethical actions to take.
Is aware of the need to and in most cases acknowledges the work of others he/she uses by getting proper permission and citation in his/her work. 

Applies acceptable level of professional standards by using some handbooks, codes and standards in obtaining, reporting, analyzing data or in design.  Exercises adequate judgment and discretion and makes most decisions based upon a defined body of acquired knowledge.

	Demonstrates very little knowledge of the professional code of ethics.
Evaluates case studies on ethics but unable to select/argue the appropriate ethical actions to take.
Is not very much aware of the need to and in most cases does not acknowledge the work of others he/she uses and does not get proper permission and citation in his/her work. 

Rarely applies professional standards and rarely uses handbooks, codes and standards in obtaining, reporting, analyzing data or in design.
 Exercises poor judgment and discretion and most decisions are not based upon a defined body of acquired knowledge.

	Demonstrates very little knowledge of the professional code of ethics.
Evaluates case studies on ethics but unable to select/argue the appropriate ethical actions to take.
Is  not very much aware of the need to and in most cases does not acknowledge the work of others  he/she uses and does not  get  proper permission and citation in his/her work

Rarely applies professional standards and rarely uses handbooks, codes and standards in obtaining, reporting, analyzing data or in design.  
Exercises very poor judgment and discretion and decisions are not based upon a defined body of acquired knowledge.


	2.  an ability to make informed judgements on ethical and professional responsibilities in engineering while considering  the impact of engineering solutions in global, economic, environmental, and societal contexts 

Students will study several ethics case studies and make informed judgements on them with regard to the impact of engineering solutions on (a) global, (b) economic, (c) environmental, and (d) societal contexts. (There should be enough case studies that cover all the four areas of global, economic, environmental and societal context)
Global Impact: The student is able to investigate a given engineering problem, and explain how proposed engineering solutions to similar problems may be adopted in different parts of the world 
Societal Impact: The student is able to investigate a given engineering problem, and develop engineering solutions that take into account societal factors. 
Economic Impact: The student is able to investigate a given engineering problem, and develop solutions that take into account economic factors.
Environmental Impact:  The student is able to investigate a given engineering problem, and develop solutions that take into account environmental impact.


	Able to undertake a comprehensive analysis of social and cultural factors on the engineering design and implementation of the engineering solution to the problem.  Excellent integration of this analysis into engineering design and problem solving that includes tradeoffs and constraints in resource usage, production techniques, liability, international collaboration and roles of governments, private enterprise, non-governmental organizations, community groups and international organizations. Ability to provide three or more examples of how such impacts alter the solutions being adopted. 
Understands and carries out a comprehensive analysis of the risks and benefits to society, and integration of this analysis into engineering design and problem solving by adapting the design to new situations when presented with them.
Understands and carries out a comprehensive analysis of current and future economic impact, including multiple possible economic scenarios, and integration of this analysis into engineering design and problem solving.
	Able to undertake a very good analysis of social and cultural factors on the engineering design and implementation of the engineering solution to the problem.  Very good integration of this analysis into engineering design and problem solving that includes tradeoffs and constraints in resource usage, production techniques, liability, international collaboration and roles of governments, private enterprise, non-governmental organizations, community groups and international organizations. Ability to provide more than one example of how such impacts alter the solutions being adopted.
Understands and carries out analysis of the risks and benefits to society, and integration of this analysis into engineering design and problem solving. Able to adapt the design in most cases to new situations when presented with them.
Understands and carries out analysis of current and future economic impact, which includes two or more possible economic scenarios, and integration of this analysis into engineering design and problem solving.
	Able to analyze social and cultural factors on the engineering design and implementation of the engineering solution.  Able to integrate this analysis into engineering design and problem solving that includes tradeoffs and constraints in resource usage, production techniques, liability, international collaboration and roles of governments, private enterprise, non-governmental organizations, community groups and international organizations. Ability to provide one example of how such impacts alter the solutions being adopted.
Aware of the basic risks and benefits to society, and incorporates some of the analysis into the engineering design. Able to adapt the design to a few new situations when presented with them.
Awareness of immediate economic impact, with some consideration of long term economic impact, and able to incorporate analysis of two different possible economic scenarios. 
	Demonstrates awareness of social and cultural factors that may impact the implementation of engineering solution to the problem but is unable to provide any examples. Provides very little description of how such factors would generate different solutions to the engineering problem.
Attempts to give some consideration of the risks and benefits to society, and incorporate these factors in the design but is unable to adapt to new circumstances
Some consideration of economic factors and has limited ability in analysis of different possible economic scenarios
	Very little or no understanding of or interest in how social and/or cultural factors influence the engineering and implementation of an engineering solution. Adopts the same approach to engineering design and implementation of the engineering solution irrespective of different social and cultural factors.
Very little or no consideration of the risks and benefits to society is incorporated into the design. Fails to understand how and why engineers must adapt to new circumstances 
Very little or no consideration of economic factors









ABET EAC OUTCOME "5" RUBRIC
An ability to (1) function effectively on a team whose members together (1) provide leadership, create a
collaborative and inclusive environment, (3) establish goals, plan tasks, and meet objectives.	
	
	Description of Performance Criteria Being Assessed
	Excellent
(90-100)
	Very Good
(80-89)
	Average
(70-79)
	Below Average        (55-69)
	Poor
(0-54)

	1. Function effectively on a team whose members together provide leadership, create a collaborative and inclusive environment 
i. Organize and assign  team  roles 
ii. Plan and keep good record of team meetings including documentation of individual contributions 
iii. Share ideas, complete assigned task on time, help others, and be professional to each other (through peer evaluation of team members on these characteristics).
iv. Resolve conflicts professionally within the group with the view of creating an inclusive and collaborative environment

	(i) Very effectively organizes and assigns team roles based on strength of team members.
(ii) Very effectively plans and keeps good record of team meetings including documentation of individual contributions
(iii) Very effectively shares ideas, completes assigned tasks on time, helps others, acts professionally, and conducts peer evaluation of each other on these characteristics on a regular basis.

(iv) Excellent suggestions to resolve conflicts.

	(i) Effectively organizes and assigns team roles based on strength of most team members.

(ii) Effectively  plans and keeps good record of team meetings including documentation of individual contributions 
(iii) Effectively shares ideas, completes assigned task on time, helps others, acts professionally, and conducts peer evaluation of each other on these characteristics on a regular basis.

(iv) Makes very good suggestions to resolve conflicts. 


	(i) Adequately organizes and assigns team roles based on strength of most team members.
(ii) Adequately  plans and keeps good record of team meetings including documentation of individual contributions 
(iii) Sometimes keeps information to himself/herself; not very willing to share
Sometimes criticizes ideas of other team members or blames others for errors

(iv) Makes acceptable suggestions to resolve conflicts. 
	(I) Unable to sufficiently organize and assign team roles based on strength of most team members.
(ii) Unable to sufficiently plan and keep good record of team meetings including documentation of individual contributions
(iii) Occasionally works as a loner or interacts to a minor extent. Makes subtle references to other's poor performance or sometimes does not identify contributions of other team members.
(iv) Suggestions to resolve conflicts are misleading or confusing
	(i) Unable to organize and assign  team  roles
(ii) Unable to plan and keep good record of team meetings including documentation of individual contributions
(iii) Does not contribute to group work. Claims work of group as own or frequently blames others. 
(iv) No clear suggestions to resolve conflicts

	2.   Establish goals, plan tasks, and meet objectives.

i. List goals and objectives 
ii. Identify and break down work into tasks and subtasks and identify the personnel and deliverables for each.
iii. Develop a Gantt chart and critical path analysis for managing the project.
iv. Establish major milestones for tracking progress and define performance metrics to measure success.
v. Track progress of team members to ensure project is on schedule and meets objectives (through submission of progress reports).


	
(i)  Goals and objectives are very well defined 
(ii)Tasks are clearly and well identified and further broken down into subtasks. Personnel for tasks are clearly identified. Deliverables for each task are clearly defined

 (iii)Detailed Gantt chart and critical path analysis for managing the project are very well developed

(iv) Major milestones for tracking progress are well established and performance metrics are very well defined to measure success of the project.

(v) Progress of team members are tracked very effectively to ensure project is on schedule and meets objectives (through submission of progress reports).





 
	(i)  Goals and objectives are adequately defined 
(ii)Tasks are adequately identified and further broken down into subtasks. Personnel for tasks are identified. Deliverables for each task are defined

 (iii)Detailed Gantt chart and critical path analysis for managing the project are adequately developed

(iv) Major milestones for tracking progress are adequately established and performance metrics are appropriately defined to measure success of the project.

(v) Progress of team members are adequately tracked to ensure project is on schedule and meets objectives (through submission of progress reports).

	(i)  Goals and objectives are fairly defined 
(ii)Tasks are fairly identified and further broken down into subtasks. Personnel for tasks are identified. Deliverables for each task are adequately defined

 (iii)Detailed Gantt chart and critical path analysis for managing the project are fairly developed

(iv) Major milestones for tracking progress are fairly established and performance metrics are adequately defined to measure success of the project.

(v) Progress of team members are fairly tracked to ensure project is on schedule and meets objectives (through submission of progress reports).

	(i)  Goals and objectives are not well defined 
(ii)Tasks are not well identified and further broken down into subtasks. Personnel for tasks are inadequately identified. Deliverables for each task are not adequately defined

 (iii)Detailed Gantt chart and critical path analysis for managing the project are not well developed

(iv) Major milestones for tracking progress are not well established and performance metrics are not adequately defined to measure success of the project.

(v) Progress of team members are not properly tracked to ensure project is on schedule and meets objectives (through submission of progress reports).

	(i)  Goals and objectives are poorly  defined 
(ii)Tasks are poorly identified and further broken down into subtasks. Personnel for tasks are not adequately identified. Deliverables for each task are not properly defined

 (iii)Detailed Gantt chart and critical path analysis for managing the project are poorly developed

(iv) Major milestones for tracking progress are poorly established and performance metrics are not properly defined to measure success of the project.

(v) Progress of team members are poorly tracked thus project is not on schedule and does not meet objectives 

	
TOTAL

	
	
	
	
	


ABET EAC OUTCOME "6" RUBRIC
An ability to develop and conduct appropriate experimentation, analyze and interpret data, and use engineering judgment to draw conclusions
	Description of Performance Criteria Being Assessed
	Excellent
(90-100)
	Very Good
(80-89)
	Average
(70-79)
	Below Average        (55-69)
	Poor
(0-54)

	1.  Ability to develop experiments

Students are able to:
i. Identify the appropriate parameters and relationships (independent, dependent and control variables)
ii. Identify and select appropriate equipment or components for measuring the parameters.
iii. Provide steps for setting up and conducting the experiment.
iv. Identify data collection method to support experiments (if needed)

	
Methodically develops a well laid out plan  and clearly identifies the appropriate parameters to be measured and their relationships (independent, dependent and control variables).Identifies and selects appropriate equipment or components for measuring the parameters
Clearly provides steps for setting up and conducting the experiment. Provides an excellent data collection method to support experiments. 
	 Develops a very good laid out plan  and amply identifies the appropriate parameters to be measured and their relationships (independent, dependent and control variables).Identifies and selects reasonable equipment or components for measuring the parameters
Provides very good steps for setting up and conducting the experiment. Provides a very   good data collection method to support experiments.
	Develops a reasonably well laid out plan  and identifies the appropriate parameters to be measured and their relationships (independent, dependent and control variables).Identifies and selects adequate equipment or components for measuring the parameters
Provides enough steps for setting up and conducting the experiment. Provides a reasonable data collection method to support experiments.
	
Lacks well laid out plan  and does not clearly identify the appropriate parameters to be measured and their relationships (independent, dependent and control variables).Does not clearly identify and select the proper equipment or components for measuring the parameters
Provides insufficient steps for setting up and conducting the experiment. Reasonable data collection method to support experiments are lacking
.
	
Plans for developing experiment are not laid out and the appropriate parameters to be measured and their relationships (independent, dependent and control variables) not provided. Does not identify and select the proper equipment or components for measuring the parameters
Provides insufficient steps for setting up and conducting the experiment. Reasonable data collection method to support experiments are not provided.



	2.  Ability to conduct experiments
Students are able to:
i. Conduct experiment while maintaining all safety precautions.
ii. Demonstrate knowledge of how to use the equipment.
iii. Collect and record data using appropriate units of measurement and significant figures.

	Very responsible and follows general lab safety rules and experimental procedures for the experiment.  Demonstrates very good knowledge of how the equipment functions, their limitations and uncertainties in the data. Fully completes pre-lab before coming to the lab when required.  Collects and records data using appropriate units of measurement in very well organized and easily interpretable manner. Is fully aware or identifies the dependent and independent variables in the experiment.

	Follows general lab safety rules and experimental procedures for the experiment.  Demonstrates knowledge of how the equipment functions, their limitations and uncertainties in the data. Completes pre-lab before coming to the lab when required.  Collects and records data using appropriate units of measurement in organized and easily interpretable manner and. Is fully aware or identifies the dependent and independent variables in the experiment.

	Follows most of the general lab safety rules and experimental procedures for the experiment.  Demonstrates adequate knowledge of how the equipment functions, their limitations and uncertainties in the data. Submits a fairly complete pre-lab before coming to the lab when required.  Collects and records data using appropriate units of measurement and presents them in interpretable manner. Is adequately aware or identifies the dependent and independent variables in the experiment.

	Follows a few of the general lab safety rules and experimental procedures for the experiment.  Unable to demonstrate adequate knowledge of how the equipment functions, their limitations and uncertainties in the data. Submits incomplete   pre-lab before coming to the lab when required.  Collects and records data using inappropriate units of measurement and presents them in an unorganized manner. Is not fully aware of and unable to identify the dependent and independent variables in the experiment.
	Does not follow general lab safety rules and experimental procedures for the experiment.  Demonstrates very little knowledge of how the equipment functions, their limitations and uncertainties in the data. Does not complete pre-lab before coming to the lab when required.  Collects and records data using inappropriate or no units of measurement and in unorganized and un-interpretable manner.  Is not aware of and unable to identify the dependent and independent variables in the experiment.


	3.  Ability to analyze and interpret experimental data
Students are able to:
i. Present the data (raw /derived) in tabular or graphical form to meet the objectives and to aid in interpretation.
ii. Use appropriate statistical analysis methods to analyze and interpret data.





iii. Discuss the raw and derived data/graphs and assess the validity of the results.

	Methodically analyzes the data using available software. Uses consistent and correct units in analysis. Incorporates statistical analysis of the data when required. Represents the raw and the calculated results in well planned and labeled tables. Produces very good accurate graphical representation of results to aid in the interpretation of results. 






Discusses the results in detail and assesses the validity of the results by comparing with theoretical /results from other investigators. 
	Analyzes the data using available software. Uses consistent and correct units in analysis. Incorporates statistical analysis of the data when required. Represents the raw and the calculated results in a planned and labeled tables. Produces accurate graphical representation of results to aid in the interpretation of results. 

Adequately discusses the results in detail and assesses the validity of the results by comparing with theoretical /results from other investigators. 
	 Analyzes the data using acceptable software. Uses consistent and correct units in analysis. Incorporates some statistical analysis of the data when required. Represents the raw and the calculated results in a planned and labeled tables. Produces adequate graphical representation of results to aid in the interpretation of results. 

Discusses the results and assesses the validity of the results by comparing with theoretical /results from other investigators...
	Analyzes the data using only the most basic software tools. Uses inconsistent and incorrect units in analysis. Incorporates inadequate statistical analysis of the data when required. Represents the raw and the calculated results in an unplanned and improperly labeled tables. Produces inadequate graphical representation of results to aid in the interpretation of results. 
Discusses only a very few of the results and does not adequately assess the validity of the results by comparing with theoretical /results from other investigators. 
	Unable to analyze the data using available software. Uses inconsistent and incorrect units in analysis. Incorporates no statistical analysis of the data when required. Does not represents the raw and the calculated results in well planned and labeled tables. Produces no or inaccurate graphical representation of results to aid in the interpretation of results. 

Unable to discuss the results in detail and does not assess the validity of the results by comparing with theoretical /results from other investigators.  

	4. Demonstrate the use of engineering judgement to draw conclusions. 
 Students are able to:
(i) Draw appropriate conclusions and recommendations using engineering judgement. 

	Engineering judgement is used to draw intelligent conclusions based on how the results supported the objectives, hypothesis and expected trends.
	Engineering judgement is used to draw strong conclusions which are based on how the results supported the objectives, hypothesis and expected trends.
	Engineering judgement is used to draw reasonable conclusions based on how the results supported the objectives, hypothesis and expected trends.
	Most of the conclusions are not based on engineering judgement and on how the results supported the objectives, hypothesis and expected trends.
	Conclusions are not based on engineering judgement and on how the results supported the objectives, hypothesis and expected trends.





ABET EAC OUTCOME "7" RUBRIC
An ability to acquire and apply new knowledge as needed, using appropriate learning strategies
	Description of Performance Criteria Being Assessed
	Excellent
(90-100)
	Very Good
(80-89)
	Average
(70-79)
	Below Average        (55-69)
	Poor
(0-54)

	1.  Acquire new knowledge using the appropriate learning strategies
(i)     Students are  knowledgeable of different learning strategies  (Instructor will provide information on different learning strategies)
(ii)   Students are able to identify and take advantage of learning opportunities available in the library, online resources, seminars, webinars, conferences, workshops and tutorials. (The instructor should direct the students to identify some of these activities and require them to show documentation of their involvement).
(iii)   Given an open ended problem, students are aware of the need and are able to independently acquire additional knowledge and data needed for solving the problem using appropriate learning strategies. (Instructor may give an assignment that requires students to acquire new knowledge not covered in class for successful completion of the assignment).

	(i)    Students are  very well knowledgeable of different learning strategies
(ii)  Students are very well able to identify and take advantage of learning opportunities available in the library, online resources, seminars, webinars, conferences, workshops and tutorials.

0. (iii) Given an open ended problem, students are very well aware of the need and are able to independently acquire additional knowledge and data needed for solving the problem using appropriate learning strategies
	(i)    Students are  adequately knowledgeable of different learning strategies
(ii)  Students are adequately able to identify and take advantage of learning opportunities available in the library, online resources, seminars, webinars, conferences, workshops and tutorials.

0. (iii) Given an open ended problem, students are adequately aware of the need and are able to independently acquire additional knowledge and data needed for solving the problem using appropriate learning strategies
	(i)  Students are  fairly knowledgeable of different learning strategies
(ii)  Students are fairly able to identify and take advantage of learning opportunities available in the library, online resources, seminars, webinars, conferences, workshops and tutorials.

(iii) Given an open ended problem, students are fairly aware of the need and are fairly able to independently acquire additional knowledge and data needed for solving the problem using appropriate learning strategies
	(i)  Students are  not adequately knowledgeable of different learning strategies
(ii)  Students are not adequately able to identify and take advantage of learning opportunities available in the library, online resources, seminars, webinars, conferences, workshops and tutorials.

(iii) Given an open ended problem, students are not adequately aware of the need and are mostly unable to independently acquire additional knowledge and data needed for solving the problem using appropriate learning strategies
	(i)  Students have poor knowledge of different learning strategies
(ii)  Students are not able to identify and take advantage of learning opportunities available in the library, online resources, seminars, webinars, conferences, workshops and tutorials.

(iii) Given an open ended problem, students are not aware of the need and are mostly unable to independently acquire additional knowledge and data needed for solving the problem using appropriate learning strategies

	2.  Apply new knowledge to solve problems.
Students are able to demonstrate appropriate use of the new knowledge to solve problems. 

	Students are very well able to demonstrate appropriate use of the new knowledge to solve problems. 

	Students are adequately able to demonstrate appropriate use of the new knowledge to solve problems. 

	Students are fairly able to demonstrate appropriate use of the new knowledge to solve problems. 

	 Students are not adequately able to demonstrate appropriate use of the new knowledge to solve problems. 

	Students are not able to demonstrate appropriate use of the new knowledge to solve problems. 


	TOTAL
	
	
	
	
	






