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Abstract
Engineering educators, students, and practitioners possess “understandings” of what constitutes quality performance by the engineering professional. Misguided or mismatched understandings can lead to inappropriate career decisions, ineffective curriculum, and poor performance evaluations. This paper describes a process and defines the profile of an engineer performing well in professional practice. Developed with input from both academic and non-academic engineers, the profile presents technical, interpersonal, and professional skills or behaviors that align with key roles performed by the engineer. The profile is a valuable resource for educators and for students aspiring to become high performing professionals in the field of engineering.

Introduction

Society holds high expectations of people in professions entrusted with the well-being of people and society as a whole. The engineering profession, for example, is held to actions commensurate with codes of practice defined by professional societies and state licensing boards1,2. Broader expectations of engineers’ performance, however, are often defined by employing organizations or educational institutions preparing individuals for engineering careers. These expectations may not be defined consistently or be widely known by important stakeholders who could benefit from this information.

Over the last decade, two major issues have highlighted a need for improved definitions of effective engineering performance in professional practice. First, national leaders have argued that engineering graduates’ capabilities are not fulfilling engineering workforce needs3,4. This led to definitions of desired engineering attributes and to major changes in engineering accreditation criteria5,6. Recruitment and retention of female and minority Americans into engineering has not kept pace with increases in these populations7. Poor understandings of engineering contribute to students’ leaving the profession8. 

Profiles of professional practitioners are valuable to students, faculty, and employers. Students can use engineering profiles to form accurate perceptions, dispel misconceptions, and generate motivation to pursue a field of study9. Faculty can use profiles to clarify practices in their disciplines, design appropriate educational materials and instruction, and link other disciplines to their own10. Employers can use these profiles to communicate their expectations to educators and to guide professional development for employees11. Program evaluators can use professional profiles to link learning outcomes to long-term behaviors12.

Method for Profile Development

A valuable profile must accurately reflect the profession it purports to represent. Development of an engineering profile raises questions such as:

1. How broadly can the engineering profession be represented by a single profile?

2. What criteria are useful to judge the quality of a profile?

3. What process should be followed to create a profile for the engineering profession?

The process and criteria for developing an expert profile are discussed by Davis and Beyerlein13. Their criteria for a quality profile are:

Comprehensive – addresses all key areas important to the profession or discipline

Conciseness – provides a snapshot of key behaviors or characteristics

Distinctness – statements are non-overlapping

Organized – statements are ordered or grouped for deeper meaning

Action Orientation – statements identify observable actions

Compelling – elements inspire development and respect

Davis and Beyerlein’s recommended process for creating a profile includes ten steps. Adapted to the development of an engineer profile, the steps are:

1. Research:  Inventory codes of conduct, employee or member profiles, and competency
targets used by companies who employ engineers and by engineering professional organizations.

2. Inventory:  Isolate those qualities associated with the engineering profession or disciplines of interest.

3. Cluster:  Identify major performance areas for grouping engineers’ behaviors and characteristics.

4. Describe:  Write a holistic description for each performance area in the form of a role played by the engineer.

5. Sort:  Craft, sort, combine, and refine statements about behaviors and/or characteristics
under each role to create a draft engineering profile.

6. Fill-in:  Remedy obvious gaps in the engineering profile by adding new statements.

7. Review:  Assemble a diverse focus group intimate with the engineering profession and disciplines.

8. Prioritize:  Rank statements based on importance, suggesting reorganization and
additions, and elevating statements to reflect engineering expert activity.

9. Assess:  Assess the engineer profile with respect to criteria for quality profiles.

10. Improve:  Iterate between steps 6 and 8 with different forums that represent the breadth of the engineering profession and disciplines until the engineering profile is stable.

Engineering Profile Development

The development of a profile for a top quality engineer began in late 2002 with leadership from faculty associated with the NSF-sponsored “Transferable Integrated Design Engineering Education” (TIDEE) project14. The engineer profile was planned to reflect attributes desired at the time of graduation or during the first five years following graduation with a baccalaureate degree in engineering. Performance during this 5-year window was judged important for a profile because it is indicative of both students’ actual performance at the time of graduation and their predisposition for growth and adaptability upon employment. The development process followed that defined above, with multiple iterations and participation of multiple focus groups representing both academic and non-academic engineering perspectives. Major stages of development are described below.

Engineer attributes and performance expectations were compiled from sources including:

1. Accreditation Board for Engineering and Technology (ABET) Engineering Criteria 3 and 4 educational outcomes and their expansion6,15,

2. Desired attributes and codes of ethics from engineering education consortia and professional societies1,2,4,5,16,17,

3. Core competencies and performance review criteria used by selected companies,

4. Defined competencies for engineering graduates at Iowa State University18. 

Synthesis of these engineering traits produced a draft set of ten holistic behaviors of an engineer, as shown in Appendix 1. This first draft of a profile viewed a top quality engineer as technically competent, a profound thinker, solution driven, client dedicated, process proficient, empowering others, communication competent, contextually astute, and professionally responsive.

A group of fifty individuals— representing a variety of disciplines, educational institutions, and employers— was asked to provide input on the holistic behaviors via email. Forty engineering capstone design course instructors were selected from 150 earlier participants in McKenzie’s capstone design course survey19; each had indicated interest in future collaboration on capstone course assessment. Ten industry collaborators were identified from regional and national advisory boards with which TIDEE team members had involvement. 

The focus group was asked to rank the importance of each attribute to engineers within five years of graduation with a baccalaureate engineering degree. They were also asked for suggested revisions and missing elements in the proposed profile. Fourteen respondents (representing disciplines of BioEnvE, CE, ChE, ECE, Engr, GeoE, ME, and PetrE) provided the requested rankings; other respondents provided additional input. Table 1 summarizes the attributes, reordered by mean rankings of the respondents.

Results from the initial survey indicated that respondents gave high importance to technical competence, communication, profound thinking, solution orientation, professionalism, and client orientation. Comments indicated that, in fact, all or nearly all of these attributes were considered important for the new engineer. Additional comments suggested consideration of the following in revisions to the profile: design, problem solving, creativity, safety, risk taking, economics, business savvy, quality, audience awareness, teamwork, component design, initiative, continuous learning, and environmental considerations. 

Table 1: Attribute Importance Rankings for Original Profile

	Attribute
	Mean Score
	Overall Rank

	Technically Competent
	2.0
	1

	Communication Competent
	3.9
	2

	Profound Thinker
	4.1
	3

	Solution Driven
	4.3
	4

	Professionally Responsive
	5.4
	5

	Client Dedicated
	5.6
	6

	Process Proficient
	6.3
	7

	Empowering Others
	6.8
	8

	Contextually Astute
	8.1
	9

	Future Oriented
	8.3
	10


A second generation profile was produced by the project leadership team, based on input from the first survey and a desire for more observable attributes that can aid communication of desired performances to students, faculty, supervisors of engineers, and the engineers themselves. In the second draft profile development, some regrouping and expansion was done to address suggestions of the focus group. The resulting profile contained eleven attributes: motivation, technical competence, judgment/decision making, innovation, client/quality focus, business orientation, product development, professional/ethical, teamwork, change management, and communication.  Each of these was further delineated by observable actions (see Appendix 2).

Focus group review of the second draft profile was obtained through an electronic survey sent to an expanded group of individuals. The focus group included people responding to the first survey as well as new contacts interested in the work. Twenty one academic and ten non-academic respondents provided data requested. They were asked to rate the importance of thirty observable actions for engineers at two stages of their careers: (a) upon graduation and (b) 5 years after graduation. Importance ratings used were:


5 = essential for all engineering disciplines in the US


4 = essential for some engineering disciplines, moderately important for others


3 = moderately important for all engineering disciplines


2 = moderately important for some engineering disciplines, unimportant for others


1 = unimportant for all engineering disciplines

Table 2 shows the percentage of responses giving each importance rating for each observable action observed in a new BS engineer. From this information, one can see the importance of each attribute and each action. For example, the “motivation” attribute data shows that: “accepts responsibility” is essential for new BS graduates of all engineering disciplines, but “maintains focus” is moderately important or essential for all disciplines. 

Table 2: Importance of 30 Observable Actions in New BS Engineers.

	ATTRIBUTES and OBSERVABLE ACTIONS
	5=Essential for All
	4=Essential for Some
	3=Moderate for All
	2=Moderate for Some
	1=Unimportant for All

	Motivation— Motivated and takes action to complete assignments on time
	 
	 
	 
	 
	 

	Accepts responsibility needed for an assignment
	84%
	6%
	10%
	0%
	0%

	Maintains focus to complete important tasks on time amidst multiple demands
	32%
	35%
	29%
	3%
	0%

	Takes necessary initiative and appropriate risks to overcome . . .
	23%
	26%
	39%
	13%
	0%

	Technical Competence— Competent in knowledge and tools of engineering
	 
	 
	 
	 
	 

	Demonstrates knowledge of math, . . .  sciences in engineering problem solving
	65%
	26%
	6%
	3%
	0%

	Demonstrates knowledge of engineering sciences, experimental methods, . . . 
	42%
	42%
	10%
	6%
	0%

	Demonstrates ability to use contemporary tools of engineering to analyze . . .
	52%
	26%
	16%
	6%
	0%

	Engineering Judgment— Able to make sound engineering decisions
	 
	 
	 
	 
	 

	Recognizes key issues when addressing engineering problems
	13%
	35%
	45%
	6%
	0%

	Draws evaluation criteria from diverse sources and evaluates alternatives . . .
	10%
	29%
	42%
	19%
	0%

	Makes decisions rationally and checks viability of decisions
	29%
	39%
	32%
	0%
	0%

	Innovation— Contributes creativity to engineering activities
	 
	 
	 
	 
	 

	Thinks creatively (independently and cooperatively) and searches broadly . . .
	16%
	32%
	39%
	13%
	0%

	Models and supports actions that enhance innovation
	10%
	10%
	55%
	24%
	0%

	Client/Quality Focus— Pursues highest quality as defined by customers
	 
	 
	 
	 
	 

	Establishes successful relationships with internal and external clients . . .
	26%
	16%
	26%
	26%
	6%

	Monitors achievement, identifies causes of problems, and revises processes . . .
	16%
	29%
	35%
	16%
	3%

	Business Orientation— Seeks business success for engineering products
	 
	 
	 
	 
	 

	Can articulate the factors that drive business success in today’s marketplace
	3%
	19%
	23%
	52%
	3%

	Adapts efforts to appropriately support the changing business needs . . .
	6%
	13%
	42%
	35%
	3%

	Estimates economic costs and benefits anticipated for engineering alternatives
	13%
	35%
	23%
	26%
	3%

	Product Development— Creates engineering products within . . .
	 
	 
	 
	 
	 

	Develops engineering products and processes that meet needs of society . . .
	10%
	23%
	39%
	23%
	6%

	Designs technological products that are manufacturable and maintainable
	3%
	32%
	42%
	19%
	3%

	Applies state-of-the-art technologies in development of new products
	3%
	26%
	45%
	19%
	6%

	Professional— Practices and promotes professional performance
	 
	 
	 
	 
	 

	Exhibits integrity and ethical behavior in engineering practice and relationships
	84%
	10%
	6%
	0%
	0%

	Participates in discipline-appropriate professional societies to . . .
	13%
	16%
	35%
	26%
	10%

	Teamwork— Builds and maintains effective teamwork
	 
	 
	 
	 
	 

	Shows sensitivity and respect for perspectives and contributions of people . . .
	61%
	16%
	16%
	6%
	0%

	Builds and maintains trusting, productive working relationships and . . .
	55%
	23%
	16%
	6%
	0%

	Performs as an effective team player who assists and values . . .
	68%
	13%
	13%
	6%
	0%

	Change Management— Prepares self and others for change and . . .
	 
	 
	 
	 
	 

	Anticipates change and remains flexible to respond to changes . . .
	13%
	13%
	68%
	0%
	6%

	Applies ongoing self-assessment, planning, and effort to continue to grow . . .
	39%
	26%
	16%
	16%
	3%

	Helps others grow professionally and respond to change
	3%
	16%
	42%
	26%
	13%

	Communication— Exchanges information to meet needs of audience
	 
	 
	 
	 
	 

	Listens and observes attentively and effectively to assess audience . . .
	45%
	26%
	16%
	10%
	3%

	Organizes and expresses thoughts clearly and concisely . . .
	48%
	23%
	23%
	6%
	0%

	Keeps stakeholders informed about matters that affect their work while . . .
	39%
	23%
	13%
	13%
	13%


Examining percentages under attribute groupings, one sees that every attribute has one or more action that is at least moderately important for all engineering disciplines (i.e., has low % of 1 & 2 scores). Even for “business orientation” which scored low as an attribute, 71% of respondents said that “estimating costs and benefits” was at least moderately important for everyone. Thus, all attributes listed in Table 2 are considered important, at least in part, to the engineer profile.

The second focus group served as a pilot test to show that the observable actions included in the engineer profile were quite comprehensive and broadly applicable. Comments from survey respondents identified a few additional issues to consider: the universality of the attributes for different disciplines and career tracks, and whether these attributes are expected in all graduates or only in top graduates. 

Refinement of the profile has continued as a result of ongoing feedback from a variety of audiences. The profile has been presented to academic and industry audiences nationally as a basis for defining capstone design course learning outcomes consistent with employer and faculty expectations20,21. This has led to additional discussion with the Corporate Member Council (CMC) of the American Society for Engineering Education (ASEE) and received their support for pursuing broader input to validate and communicate the profile. In summer 2004, the profile was presented to both engineering and non-engineering faculty as a basis for creating unified educational assessment systems22. Resulting from this latter discussion, faculty recommended aligning the profile with processes commonly used by engineers. This is consistent with recent work in which cognitive domain skills are grouped under cognitive processes ordered according to increasing cognitive development23. 

Based on inputs from diverse industry and academic voices, the authors developed a behavior-based profile aligned with ten roles important to engineering practice. As shown in Table 3, these roles draw from technical, interpersonal, and professional behaviors desired in engineers.

Table 4 provides an expanded definition of the profile of an engineer, presented like that of an expert profile 24. Associated with each role is a set of actions that evidence the engineer’s knowledge, skills, and attitudes used in that role – thereby communicating understandable attributes of the engineer who performs effectively.
Applications

The profile of an engineer is a valuable tool for addressing a variety of curricular issues. 

First, it provides a basis for establishing educational program outcomes that reflect both faculty and employer aspirations. When discussed in meetings with external advisory boards for academic programs, this profile can reveal differences in employer and academic perspectives about desired capabilities in engineering graduates. These discussions can also lead to curricula revisions or greater employer involvement in educational programs. In some cases, the discussion of profile details will clarify to educators the elemental skills, knowledge, or attitudes needed to perform valued roles effectively. For example, the profile delineates basic elements of problem solving that may not be adequately taught and assessed in a curriculum. Understandings derived from these discussions can produce revised program learning outcomes, course objectives, or assessments that ultimately prepare better engineering graduates.

Table 3: Roles and Holistic Behaviors of an Engineer

	Technical Roles
	Holistic Technical Behaviors

	Analyst
	When conducting engineering analysis, the engineer adeptly applies principles and tools of mathematics and science to develop understanding, explore possibilities and produce credible conclusions.

	Problem Solver
	When facing an engineering problem, the engineer produces solutions that properly address critical issues and assumptions and that are conceptually and contextually valid.

	Designer
	When facing an engineering design challenge, the engineer develops designs that satisfy stakeholder needs while complying with important implementation, societal, and other constraints.

	Researcher
	When conducting applied research, the engineer designs and conducts studies that yield defensible results and answer important applicable research questions.

	Interpersonal Roles
	Holistic Interpersonal Behaviors

	Communicator
	When exchanging information with others, the engineer prepares, delivers, and receives messages that achieve desired outcomes.

	Collaborator
	When working with others in joint efforts, the engineer supports a diverse, capable team and contributes toward achievement of its collective and individual goals.

	Leader
	When providing needed leadership, the engineer promotes shared vision to individuals, teams, and organizations and empowers them to achieve their individual and collective goals.

	Professional Roles
	Holistic Professional Behaviors

	Self-Grower
	Motivated for lifelong success, the engineer plans, self-assesses, and achieves necessary personal growth in knowledge, skills, and attitudes.

	Achiever
	When given an assignment, the engineer demonstrates initiative, focus, and flexibility to deliver quality results in a timely manner.

	Practitioner
	Driven by personal and professional values, the engineer demonstrates integrity and responsibility in engineering practice and contributes engineering perspectives in addressing societal issues.





Table 4: Behavior-Based Profile of an Engineer

	Role
	Behaviors or Observable Actions

	Analyst
	a. Searches strategically to identify all conditions, phenomena, and assumptions influencing the situation

b. Identifies applicable governing principles of mathematics, natural sciences, and engineering sciences

c. Selects analysis tools consistent with governing principles, desired results, assumptions, and efficiency

d. Produces and validates results through skillful use of contemporary engineering tools and models

e. Extracts desired understanding and conclusions consistent with objectives and limitations of the analysis

	Problem Solver


	a. Examines problem setting to understand critical issues, assumptions, limitations, and solution requirements

b. Considers all relevant perspectives, solution models, and alternative solution paths

c. Selects models for obtaining solutions consistent with problem type, assumptions, and solution quality

d. Uses selected models, methods, and data to produce desired solution

e. Validates results, interprets and extends the solution for wider application

	Designer


	a. Searches widely to determine stakeholder needs, existing solutions, and constraints on solutions

b. Formulates clear design goals, solution specifications (including cost, performance, manufacturability, sustainability, social impact), and constraints that must be satisfied to yield a valuable design solution

c. Thinks independently, cooperatively, and creatively to identify relevant existing ideas and generate original solution ideas

d. Synthesizes, evaluates, and defends alternatives that efficiently result in products (components, systems, processes, or plans) that satisfy established design criteria and constraints to meet stakeholder needs

e. Reviews and refines design processes for improved efficiency and product (solution) quality

	Researcher
	a. Formulates research questions that identify relevant hypotheses or other new knowledge sought

b. Plans experiments or other data gathering strategies to address questions posed and to control error

c. Conducts experiments or other procedures carefully to obtain reliable data for answering questions

d. Uses accepted data analysis procedures to infer trends, parameters, and data error

e. Interprets and validates results to offer answers to posed questions and to make useful application

	Communi-cator
	a. Listens, observes, and questions to assess audience background and information needs

b. Documents and mines available information and differing perspectives for understanding and application

c. Prepares a message with the content, organization, format, and quality fitting the audience and purpose

d. Delivers a message with timeliness, credibility, and engagement that achieve desired outcomes efficiently

e. Assesses the communication process and responds in real-time to advance its effectiveness

	Collaborator
	a. Respects individuals with diverse backgrounds, perspectives, and skills important to the effort

b. Values roles, accepts role assignments, and supports others in their roles

c. Contributes to development of consensus goals and procedures for effective cooperation

d. Resolves conflicts toward enhanced buy-in, creativity, trust, and enjoyment by all

e. Contributes to and accepts feedback and change that support continuous improvement

	Leader
	a. Facilitates and articulates a shared vision valued by targeted individuals, groups, or organizations

b. Motivates others to action by crafting a compelling yet credible case for achieving individual and organizational goals

c. Provides authority and resources and removes barriers to aid others’ success

d. Supports risk-taking and growth by creating trust, providing counsel, and modeling desired attributes

e. Encourages achievement by recognizing and rewarding individual and group successes

	Self-Grower
	a. Takes ownership for one’s own personal and professional status and growth

b. Defines personal professional goals that support lifelong productivity and satisfaction

c. Regularly self-assesses personal growth and challenges to achieving personal goals

d  Achieves development planned to reach personal goals

e. Seeks out mentors to support and challenge future growth and development

	Achiever
	a. Accepts responsibility and takes ownership in assignments

b. Maintains focus to complete tasks on time amidst multiple demands

c. Takes appropriate actions and risks to overcome obstacles and achieve objectives

d. Monitors and adapts to changing conditions to ensure success

e. Seeks help when the challenge exceeds current capability in the given time constraints

	Practitioner
	a. Displays integrity, consistency, ethical, and professional demeanor in engineering practice and relationships

b. Embraces and employs appropriate professional codes, standards, and regulations

c. Engages with engineering professionals and organizations to support excellence in engineering practice

d. Demonstrates citizenship through service to society on local, national and/or global scales

e. Brings responsible engineering perspectives to global and societal issues


The engineer profile describes attributes at least as broad as those required for ABET engineering program accreditation, making it a useful program planning tool. Table 5 maps ABET Engineering Criterion 3 outcomes to the roles of the engineer profile. As shown, the engineer profile encompasses the eleven learning outcomes from ABET Criterion 3. The profile also adds roles of Leader and Achiever, which are notably absent from ABET Engineering Criteria but are important to employers of engineering program graduates. Such omissions from Criterion 3 outcomes has been noted by Cupp et al.25 Thus, the profile provides a useful foundation or checklist for defining engineering program outcomes.

Table 5: Mapping of ABET Engineering Criterion 3 Outcomes to Engineer Profile Roles

	Role
	3a M/S/E
	3b Expt
	3c Design
	3d Teams
	3e Probs
	3f Prof
	3g Comm
	3 h Impact
	3i Learn
	3j Issues
	3k Tools

	Analyst
	x
	
	
	
	
	
	
	
	
	
	x

	Problem Solver
	x
	
	
	
	x
	
	
	
	
	
	x

	Designer
	
	
	x
	
	
	
	
	x
	
	x
	

	Researcher
	
	x
	
	
	
	
	
	
	
	
	

	Communicator
	
	
	
	
	
	
	x
	
	
	
	

	Collaborator
	
	
	
	x
	
	
	
	
	
	
	

	Leader
	
	
	
	
	
	
	
	
	
	
	

	Self-Grower
	
	
	
	
	
	
	
	
	x
	
	

	Achiever
	
	
	
	
	
	
	
	
	
	
	

	Practitioner
	
	
	
	
	
	x
	
	
	
	
	


The engineer profile also has been shown to be a useful prompt for defining learning outcomes for capstone engineering design courses20. Because capstone design courses commonly focus on preparing graduates for professional practice, the engineer profile roles serve as a reminder of the broad set of capabilities that need to be taught and assessed in these courses. Table 6 shows a set of performance criteria used to evaluate student achievement in a capstone design course. Note that these align well with profile roles of Leader, Designer, Collaborator, Communicator, and Self-Grower. The various performances of individual students and design teams in capstone design courses can be judged based on this or another set of performance criteria derived from the profile of professionals in the engineering field.

A final example of application for the engineer profile is as a foundation for building a unified assessment system for an engineering program. If a high-level set of attributes is established for an engineering program, it can be used to define program learning outcomes, curriculum content to achieve these outcomes, and assessment measures to determine student achievement. When the profile is the common starting point for each, then the curriculum and assessments are in alignment with the expectations being communicated to students, alumni, employers, and faculty. Without the common starting point, confusion and inefficiency arise.


Table 6: Performance Criteria Used for Grading in a Capstone Design Course

	Leader
	You take initiative to know your project stakeholders, and you guide the project to demonstrate a strong commitment to meeting their needs. You proactively use their viewpoints on “quality” and return-on-investment to focus your project requirements. You responsibly consider societal and professional issues. 

	Designer
	You produce quality and value in design products by skillful research, creativity, analysis, synthesis, and testing. You plan, conduct, review, iterate, and improve design steps to produce work products on time and within budget.  

	Collaborator
	You work collaboratively in a high performance team. You contribute constructively to its goals, organization, leadership, climate, and processes for improvement. You make strong individual and team contributions and help others succeed.

	Communicator
	You communicate effectively with all key stakeholders. You evidence careful listening, clear documentation, and thoughtful reflection. You achieve desired message impact through quality content, organization, argument, presentation, and timely delivery.

	Self-Grower
	You evidence drive for success by proactive learning and use of resources. You tap prior knowledge, diverse perspectives, and needed expertise. You access and employ suitable software and other tools. You obtain critical funding and other support vital to your project.


Next Steps

An additional survey is planned to determine the validity of the engineer profile presented in Table 4. Of special interest are questions about the completeness of the list of behaviors and their universality across disciplines and career paths within engineering. The survey will sample engineering disciplines, educational institutions, and employers. Respondents will be asked to indicate the importance of the ten roles, at the point of graduation and five years later, for graduates from their engineering discipline. Respondents will also be asked to indicate the level of behavior development needed for effective performance at the time of initial engineering employment following graduation. 

Conclusions

The engineer profile presented has been derived from input from approximately 100 academic and non-academic engineers representing a number of disciplines and organizations. This profile presents ten roles of engineers and fifty behaviors for effective performance within these roles. The profile provides a more complete picture of engineering attributes than does the ABET Engineering Criterion 3 outcomes or professional codes of conduct. It also serves as a tool for communicating expectations of professionals, development of curriculum that aligns with needs of the profession, and assessment of learning consistent with stakeholder expectations.
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Appendix 1: First Draft of Engineer Profile (with Holistic Behaviors) 

	Technically Competent
	Properly applies concepts, methods, and state-of-the-art tools of mathematics, statistics, physical and life sciences, engineering sciences, experimental methods, and information technologies to analyze engineering problems



	Profound Thinker
	Thinks deeply (critically, creatively, independently and cooperatively) to recognize and understand problems, draw from multiple disciplines, formulate innovative approaches, make vital judgments, and ensure valid solutions



	Solution Driven
	Maintains focus on delivering high-quality system-level solutions to clients, consistent with key business objectives and given cost, scope, schedule, and product life-cycle considerations



	Client Dedicated
	Establishes successful partnerships with clients to understand and anticipate their needs, then produce and deliver products, services, and solutions that meet or exceed their expectations



	Process Proficient
	Plans, assesses, and improves engineering processes (e.g., design, analysis, production, process control, and project management) for high performance and continuous improvement



	Empowering Others
	Enhances performance by encouraging and energizing people, facilitating team synergies, capitalizing on diverse expertise and perspectives, achieving consensus, and rewarding individual and team successes



	Communication Competent
	Practices timely, effective communication (speaking, listening, reading, writing, and visualizing) with all key stakeholders that strengthens relationships, ensures understanding, informs decisions, respects confidentiality, and achieves desired impacts



	Contextually Astute
	Acts to respect and strategically influence society based on understanding of the context (historical, global, societal, economic, political) in which engineering is practiced



	Professionally Responsive
	Uses professional affiliations, established standards, and ethical principles to shape engineering practice and professional relationships and to produce responsible engineering products for society



	Future Oriented
	Anticipates change, remains flexible, and applies ongoing self-assessment, planning, and initiative to capitalize on opportunities and grow professionally consistent with one’s personal goals





Appendix 2:  Second Draft of Engineer Profile (with Attributes and Observable Actions)

	Attribute
	Performance Factors (or Observable Actions)

	Motivation:

Motivated and takes action to complete assignments on time
	· Accepts responsibility needed for an assignment 

· Maintains focus to complete important tasks on time amidst multiple demands 

· Takes necessary initiative and appropriate risks to overcome obstacles and achieve objectives

	Technical Competence:

Competent in knowledge and tools of engineering
	· Demonstrates knowledge of fundamentals of mathematics, statistics, physical and life sciences in engineering problem solving 

· Demonstrates knowledge of engineering sciences, experimental methods, engineering economics, and information technology required in engineering problems

· Demonstrates ability to use contemporary tools of engineering to analyze and solve engineering problems

	Judgment and Decision Making: Able to make sound engineering decisions
	· Recognizes key issues when addressing engineering problems

· Draws evaluation criteria from diverse sources and evaluates alternatives against these criteria and associated risks

· Makes decisions rationally and checks viability of decisions

	Innovation: Contributes creativity to engineering activities
	· Thinks creatively (independently and cooperatively) and searches broadly to identify and formulate innovative approaches

· Models and supports actions that enhance innovation

	Client/Quality Focus: Pursues highest quality as defined by customers
	· Establishes successful relationships with internal and external clients to understand their needs and to achieve or exceed agreed-upon quality standards

· Monitors achievement, identifies causes of problems, and revises processes to enhance satisfaction

	Business Orientation:

Seeks business success for engineering products
	· Can articulate the factors that drive business success in today’s marketplace

· Adapts efforts to appropriately support changing business needs of organization for which work done

· Estimates economic costs and benefits anticipated for engineering alternatives

	Product Development: Creates engineering products with realistic, responsible constraints
	· Develops engineering products and processes that meet needs of society in the context of global, social, political, and environmental constraints

· Designs technological products that are manufacturable and maintainable

· Applies state-of-the-art technologies in development of new products

	Professional/ Ethical: Practices and promotes professional performance
	· Exhibits integrity and ethical behavior in engineering practice and relationships

· Participates in discipline-appropriate professional societies to establish standards and ensure that engineers comply with professional codes and standards

	Teamwork: Builds and maintains effective teamwork
	· Shows sensitivity and respect for perspectives and contributions of people from different cultures and backgrounds

· Builds and maintains trusting, productive working relationships and resolves conflicts productively

· Performs as an effective team player who assists and values individual and team successes

	Change Management: Prepares self and others for change and professional growth
	· Anticipates change and remains flexible to respond to changes in organizations and society

· Applies ongoing self-assessment, planning, and effort to continue to grow professionally and deal constructively with change

· Helps others grow professionally and respond to change

	Communication: Exchanges information to meet needs of audience
	· Listens and observes attentively and effectively to assess audience information needs

· Organizes and expresses thoughts clearly and concisely, both in speaking and writing, with necessary supporting materials to achieve desired understanding and impact

· Keeps stakeholders informed about matters that affect their work while protecting necessary confidentiality
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