
ENGINEERING OUTCOMES AND DEVELOPMENTAL LEVELS

Design–An ability to design a system, component, or process to meet desired needs
within realistic constraints.
Level 1 Recites the steps and information flow in the engineering design process and

uses at least one organizational or technical tool in each step.
Level 2 Given a problem definition, uses a design process and design tools to produce a

documented design solution including a prototype and explains how the design
meets the constraints and criteria.

Level 3 Evaluates design process and resulting design quality and suggests improve-
ments.

Level 4 Customizes design process and communication for varying design situations.

Engineering Practice–An ability to use the knowledge, techniques, skills, and modern
tools necessary for engineering practice.
Level 1 Describes the essential elements of engineering practice including teaming.
Level 2 Given an engineering problem, creates a plan and works within a team using

the necessary engineering tools to produce a solution.
Level 3 Evaluates the effectiveness of the planning process, teamwork and tool selec-

tion and use.
Level 4 Effectively adapts planning, team work, and tool use to achieve sound profes-

sional practice and defensible solutions to problems.

Critical Thinking and Decision Making–An ability to think critically, clearly identi-
fying and using evidence, criteria, and values in the decision making process.
Level 1 Articulates the critical thinking process.
Level 2 Identifies assumptions, criteria, and evidence to make informed decisions.
Level 3 Evaluates alternative perspectives, contexts, and the quality of evidence in mak-

ing informed judgments.
Level 4 Examines and cultivates own value system to make informed decisions.

Professionalism–An understanding of professional and ethical responsibility, a com-
mitment to on-going professional competence and possession of basic professional and
organizational success skills.
Level 1 Exhibits professionally appropriate behavior patterns, appreciates engineering

as a learned profession and possesses daily success skills.
Level 2 Accepts responsibility for their education, understands the major professional

and ethical responsibilities of engineers, the major specialties of engineering
and basic corporate structures and purposes.

Level 3 Uses common moral theories and concepts to guide their ethical decision mak-
ing and has formulated a probable career path that accounts for current trends
in technology and society.

Level 4 Effectively guides their own efforts to gain and maintain their professional com-
petence and reputation.

Perspective–An understanding of the role and impact of engineering in contemporary
business, global, economic, environmental, and societal contexts.
Level 1 Understands that technological change and development have both positive and

negative effects.
Level 2 Identifies and evaluates the assumptions made by others in their description of

the role and impact of engineering on the world.
Level 3 Selects from different scenarios for the future and appropriately adapts them to

match current technical, social, economic and political concerns.
Level 4 Has formed their own model for the probable future of our society and makes

life and career decisions informed by this model.

Problem Solving–An ability to identify, formulate, and solve engineering problems.
Level 1 Articulates the problem solving process by making explicit the generic steps

taken to approach a problem.
Level 2 Performs all steps of the problem solving process including evaluation and im-

plementation in both closed and open-ended design and analysis problems.
Level 3 Independently analyzes, selects, uses, and evaluates various methods and

frameworks to develop solutions to multi-faceted engineering problems.
Level 4 Adapts methods and frameworks of problem solving to a wide variety complex

engineering problems requiring a collaborative teamwork approach.

Communication–An ability to communicate effectively.
Level 1 Recognizes, describes, and assesses own processes used in various modes of

communication.
Level 2 Uses a process to develop appropriately structured communications.
Level 3 Purposefully applies communication strategies to interact meaningfully with

their audience.
Level 4 Selects and adapts communication strategies to fully engage their audience.

Technical Competence–An ability to apply knowledge of mathematics, science, and
engineering as well as collect, analyze, and interpret data.
Level 1 Verbally and mathematically communicates the conceptual engineering and

science principles underlying engineering problems and recognizes own
strengths and weakness in their conceptual knowledge.

Level 2 Applies provided math and science principles to engineering problems using
mathematical modeling, engineering analysis, and the scientific method.

Level 3 Selects and applies appropriate math and science principles to domain specific
engineering problems using mathematical modeling, engineering analysis, and
the scientific method.

Level 4 Selects and applies appropriate math and science principles to complex or mul-
tidisciplinary engineering problems using mathematical modeling, engineering
analysis, and the scientific method.
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