Department name:	Engineering	 (ABET accreditation)
Department mission:  Graduates of the Engineering Program will be technically competent and broadly educated, prepared for interdisciplinary work in the global workplace. The character and conduct of Messiah Engineering graduates will be consistent with Christian faith and commitments.

	ULOs
	CWMLO
	ABET standard
	Student Learning Outcome / Objective 
	Courses in which students receive feedback on obj
(see table)
	Measure (Method to gauge achievement)
	Target (Overall level for satisfactory performance.)
	Timeline 
(more details here)

	2. Breadth and depth of knowledge Develop knowledge common to the liberal arts and sciences in the fields of arts, humanities, natural sciences, and social sciences. Students will also develop specialized nowledge and disciplinary expertise
	4.1 Breadth and depth of knowledge: Understanding the foundational content and philosophical assumptions of one’s specialized area of study
	a. Ability to apply knowledge of mathematics, science, and engineering
	Analysis: Student will demonstrate ability to apply knowledge of mathematics, science, and engineering to real-world engineering problems.
	
	Project Records (ENGR 288, 388, 488, 489) in the “Analysis” category were used to assess student performance with respect to this outcome.  The rubric used for the assessment is shown here
	80 percent of students will score a four or higher out of 5.
	Spring 2016

	2
	4.1
	j. Knowledge of contemporary issue
	Student will integrate knowledge of contemporary issues into engineering solutions.
	
	Students take a quiz within the ENGR 302 course that evaluates their ability to list contemporary issues relevant to their discipline and articulate details of those issues.
	80 percent of students will score a four or higher out of 5.
	Fall 2014

	4.2 Specialized scholarship. Become proficient in the scholarship of their discipline and demonstrate specialized skills needed to pursue a career and/or graduate school
	4.2 Scholarship: Engaging in scholarship in one’s specialized area of study

	b. Ability to design and conduct experiments, as well as to analyze and interpret data.
	Testing: Student will demonstrate ability to design and conduct experiments, analyze and interpret data.
	
	Project Records (ENGR 288, 388, 488, 489) in the “Testing” category were used to assess student performance with respect to this outcome.  The rubric used for the assessment is shown here

	80 percent of students will score a four or higher out of 5.
	Spring 2016

	4.2
	4.2
	k. Ability to use the techniques, skills, and modern engineering
	Student will use the techniques, skills and modern engineering tools necessary for engineering research and practice.
	
	Graduating seniors are randomly selected to participate in an exit survey with one of the faculty to discuss their competency with various techniques and methods common to their chosen discipline in order to evaluate the student’s proficiency.  A consistent list is provided to the faculty evaluators as talking points for the exit interview.

	80 percent of students will score a four or higher out of 5.  {but we have struggled to consistently define this}
	Spring 2015

	4.3 Specialized skills Become proficient in the scholarship of their discipline and demonstrate specialized skills needed to pursue a career and/or graduate school
	4.3 Specialized skills: Developing proficiency in one’s specialized area of study sufficient to pursue a career and/or continue education at the graduate level
	e. Ability to identify, formulate, and solve engineering problems
	Problem Definition: Student will identify, formulate, and solve engineering problems
	
	All project teams (ENGR 288, 388, 488, 489) are expected to clearly document their scope and purpose in a project charter document.  Among other things, this process is intended to coach students through identification of the root problem to be solved, not necessarily limiting themselves to the initial plea of the client that may predispose them to a particular solution.

Charters are assessed according to this rubric.

	80 percent of students will score a four or higher out of 5.  
	Spring 2016

	4.3
	4.3 
	c. Ability to design a system, component, or process to meet desired needs
	Prototyping: Student will demonstrate ability to design and use engineering systems, components, or processes to help solve practical problems.
	
	Project Records (ENGR 288, 388, 488, 489)  in the “Prototyping” category were used to assess student performance with respect to this outcome.  The rubric used for the assessment is shown here

	80 percent of students will score a four or higher out of 5.  
	Spring 2016

	4.3
	4.3
	d. Ability to function on multi-disciplinary teams
	Teamwork: Student will demonstrate ability to work productively on multi-disciplinary teams.
	
	Outcome D is assessed considering student performance on their Collaboratory team in the Integrated Projects Curriculum (ENGR 288, 388, 488, 489) according to this rubric.

	80 percent of students will score a four or higher out of 5.  
	Spring 2017

	4.3
	4.3
	g. Ability to communicate effectively
	Communication: Student will use written and oral communication effectively.
	Seminar I

Project III
	Quality of communication in written format is assessed considering the quality of reports submitted in the Project (ENGR 288, 388, 488, 489) courses, according to this rubric (which focused on the quality of the document more so than the content, itself).

Quality of communication in oral format is assessed in the design review meetings conducted on a regular cycle for all Project teams (ENGR 288, 388, 488, 489).  Assessment in that setting includes input from industry professionals according to this rubric.
 
	100 percent of students will score a four or higher out of 5. (resubmission is permitted)




90 percent of students will score a four or higher out of 5.
	Spring 2017

	5. Self-Awareness Gain awareness of identity, character, and vocational calling
	4.4 Intrapersonal Awareness: Gaining an awareness of options for employment, voluntary service, and/or graduate education in one’s specialized area of study
	h. Education necessary to understand the impact of engineering solutions in a global and societal context
	Student will identify non-technical issues in an engineering problem and understand the impact of engineering solutions in a global and societal context.
	
	[update in progress]
In the past this was being assessed only in the form of tracking students’ General Education GPA.  This data was not useful in drawing meaningful conclusions.
	In progress.
	Spring 2017

	5
	4.4 
	i. Recognition of the need for, and an ability to engage in life-long learning
	Student will recognize the need for, and engage in life-long learning
	
	Students write a culminating paper in Seminar II (ENGR 302) that is something of a personal manifesto and includes articulating their current thoughts about career path and trajectory.  This paper provides an opportunity for faculty to observe affective outcomes (those that have more to do with changes in attitude or mentality than capability).  Student submissions on this assignment are assessed against this rubric.

	80 percent of students will score a four or higher out of 5.  
	Spring 2015

	3. Faith knowledge & application Develop informed and mature convictions about Christian faith and practice
	4.5 Faith knowledge & application: Articulating how faith connects to one’s specialized area of study and to potential career options in that area of study
	l. Work toward the integration of Christian faith, learning, and professional life.
	Work toward the integration of Christian faith, learning, and professional life.
	
	The student submissions for the final paper in Seminar II (ENGR 302) are scored against this rubric
	80 percent of students will score a four or higher out of 5.  
	Fall 2014

	3
	4.5
	f. Understanding of professional and ethical responsibility
	Describe and purpose to keep a personal and professional ethical lifestyle consistent with the Christian faith.
	
	The department has used the FE Exam results specific to the category “ethics and professional practice” to monitor student aptitude and performance in this outcome.  NCEES, as part of the exam results package available to institutions, provides two different metrics expressly for program assessment.  One of the metrics, called the “scaled score,” is specifically intended for use by institutions with relatively small sample sizes, so we have adopted that as the primary data source.

	To meet or exceed the published national average in this category.
	Fall 2015
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The following table details locations in the curriculum where could content/activity supports one of our outcomes.  
I: Introduce
R: Reinforce
M: Master
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image5.emf
Accomplished/Good (4/5)

Identification of Alternatives (2)

Lists many alternatives, but lacks enough brainstorming or 

research to be "exemplary"

Identification of Constraints (2)

The economic, environmental, social, political, ethical, health 

and safety, manufacturability, and sustainability constraints 

are not fully identified but are correctly used to eliminate 

potential solutions. 

Identification of Criteria (2)

The required features of the design are broken down into 

criteria, but some overlap exists or a few necessary criteria 

are neglected.

Prioritizing Criteria (1)

Generally criteria are given appropriate weighting (implicitly 

or explicitly) based on the importance of the criteria to the 

final goals of the design.

Justification of Choice (2)

All alternative solutions that survive the constraint check are 

considered and evaluated using the established weighting 

system. The best alternative is chosen.
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Accomplished/Good (4/5)

Contributes to Group 

Meetings

Offers alternative solutions or courses of 

action that build on the ideas of others.

Facilitates Contributions 

Engages team members in ways that 

facilitate their contributions to meetings by 

constructively building upon or synthesizing 

the contributions of others.

Individual Contributions 

Completes all assigned tasks by deadline; 

work accomplished is thorough, 

comprehensive, and advances the project.

Supports a constructive team climate by 

doing any three of the following:

• Treats team members respectfully by being 

polite and constructive in communication.

• Uses positive vocal or written tone, facial 

expressions, and/or body language to convey 

a positive attitude about the team and its 

work.

• Motivates teammates by expressing 

confidence about the importance of the task 

and the team's ability to accomplish it.

• Provides assistance and/or encouragement 

to team members

Responds to Conflict 

Identifies and acknowledges conflict and 

stays engaged with it.

Fosters Constructive Team 

Climate 
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Accomplished/Good (4/5)

Statement of Need

The statement of need is understandable and 

does not assume a particular solution 

strategy, but is poorly written.

Exploration of Solution 

Strategies

Alternative solution strategies and their 

relative merits are explored, but the case for 

the recommended solution strategy is not 

well supported.

Performance Specifications

Most constraints necessary for a successful 

solution have been both identified and 

quantified.
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Title Page

Include a descriptive title, updated revision chart, list of 

contributing authors, and date of most recent update.

Title

The title itself should be descriptive and intuitively understood 

by the reader.

Classification

The record should be classified as a particular type - 

prototyping, testing, etc.

Context

The abstract should clearly explain how the work documented 

in this project record fits within the context of the overall 

project. Why is this work being done and how will its 

conclusion affect the project?

Summary

The abstract should accurately and efficiently summarize the 

body of work contained in the project record.

Conclusion

The conclusions or recommendations of the record should be 

apparent in the abstract.

Organization

The goals of the record should be clearly stated. The 

conclusions should be concise and well substantiated. The flow 

of thought through the document should be intuitive and 

transparent (perhaps through sub-headings)

Balance

Seek an appropriate balance of communication media including 

written narrative, figures, tables, graphs, or photos. If the 

information is better conveyed graphically than through written 

text, take the time to prepare a clear graphic.

Mechanics

Carefully consider the audience and strive for an appropriate 

level of detail and tone in writing to suit their need and 

expectation.

Grammar/Spelling

Grammar and spelling errors should be minimized in 

professional work

Appearance

The document should be professionally word-processed and 

formatted. This includes consistent headings, margins, fonts, 

and text sizes, among other things.

Figures/Tables

Figures and tables that are included should efficiently 

communicate specific information. They should be referenced 

in the narrative and appropriately captioned.

Graphs

Where graphs are used to convey information be sure to label 

the axes, include a legend, and consider appropriate line types. 

Do not accept the software's default formatting in wholesale; 

take the time to adjust formatting so that the reader can quickly 

and accurately understand the information shown in the graph.



Communication - Detail Level

Communication - High Level



Abstract



Setup and Framing
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Did the team address the audience by name? Did they show awareness of the expertise in the 

room? Did they adapt how much of the project story they told based on who was in the room 

and their background with the project? Or did they just talk into space? Did the students dress 

and act professionally? Did they speak with confidence? Did all members speak and were their 

transitions quick and seemless?

Did the team show what they had accomplished, and not just tell about it? Was what they had 

accomplished quality?

Is the team able to quickly and effectively bring the reviewers up to speed on the past and 

future goals of the project?

Did the team accept critical feedback graciously, or did they get defensive and emotional? Was 

the team sharp in their responses to questions from the panel? Did they show that they had 

anticipated the questions they would get?

Audience awareness, team appearance, and presentation voice

Quality of the tangible evidence presented of work accomplished

Telling the project's story

Organization of the presentation

Fostering a healthy dialogue
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Accomplished/Good 4 pts.

Evidence of Self-Motivated Learning

The student gives several examples of out of class or 

self-motivated learning. The student uses a limited 

range of resources to find information.

Post-Graduation "Career" Plans

Describes realistic career goals after graduation and 

long-term career aspirations. Includes a plan to meet 

these goals.

Plans for Professional Development

Student does not have a detailed plan but recognizes 

the need for professional development/continuing 

education. The student knows what resources are 

available to aid planning.

Closing Summary

Does not meet the technical requirements for 

“exemplary” (writing/ presentation/ or word count) but 

successfully addresses all questions.
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“Core” (Common to all concentrations) Mechanical/Biomedical

Word Processing Finite Element Analysis

Spreadsheet Analysis Solid Modeling

Presentation Software Computer Aided Drafting

Codes and Standards 3-D Printing

Project Planning Strain gauges

Project Management Thermocouples

Tensile, Hardness, and Impact Testing Equipment

Civil/Environmental Metallography

Finite Element Analysis

Solid Modeling Electrical/Computing

Computer Aided Drafting Metallography

3-D Printing Power Supplies

Strain gauges Function Generators

Tensile, Hardness, and Impact Testing Equipment Multimeter

Concrete and Soil Testing Oscilloscopes

Structural Analysis Software Proto-board

Water Quality Measurement Devices Mathematical Software (Matlab/Maple)

Circuit Simulation Software

Microprocessor Software Development (Code Warrior)
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Accomplished/Good (4/5)

Role Models

Persons selected represent faith, learning, and 

the engineering profession and are integrating 

these areas.

IPC Group/Project

Group and/or project choice is motivated by 

service opportunities, technical interest, and a 

desire to learn more about a specific field.

Post-Graduation Plans

Student has a specific position in mind and can 

articulate how it relates to her/his vocation.
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A B C D E F G H I J K L

ENGR  101 Engineering Graphics I I R

ENGR  102 Introduction to Engineering I I I I I I I I I I I

ENGR  201 Project Management R R R R R R R R R

ENGR  231 Engineering Statics R R R R

ENGR  232 Engineering Dynamics R R R

ENGR  233 Mechanics of Materials R R R I

ENGR  236 Circuits I I, R I I, R I R I, R

ENGR  237 Circuits II R R R   R R R

ENGR  242 Experimental Methods R I, R I I I, R

ENGR  254 Materials Engineering R R R R R R R

ENGR  290 Engineering Economics R R R

ENGR  301 Seminar I R R M R

ENGR  302 Seminar II M M R M

ENGR  310 Principles of Biomedical Engineering M M M M R M

ENGR  321 Environmental Engineering R R R R R R R R

ENGR  322 Water Resources Engineering M M R R R M

ENGR  340 Analog Electronics R R R   R R R

ENGR  342 Embedded Systems Design R M R R,M M

ENGR  351 Analysis and Dynamics of Structures R R R R M

ENGR  352 Design of Concrete Structures M M M R R

ENGR  355 Soil Mechanics and Foundation Design M R M

ENGR  357 Transportation Engineering R R M R M R M

ENGR  358 Construction Methods and Materials R R M M R R R

ENGR  364 Electrical Devices M M R M R R

ENGR  365 Linear Systems M R M R M M R M

ENGR  366 Control Systems M R M M R R M

ENGR  367 Electromagnetics M M M

ENGR  369 Communications Systems M M M M M

ENGR  371 Thermodynamics M M R R M

ENGR  372 Fluid Mechanics R M M M I

ENGR  373 Instrumentation and Measurement M R R   M R R R R

ENGR  374 Heat Transfer Analysis and Design M M M M M M

ENGR  381 Mechanical Design M M M R R R M

ENGR  384 Manufacturing Processes M M M R M

ENGR  410 Design of Medical Devices M M M M

ENGR  440 Water and Wastewater Treatment M M M M M M

ENGR  442 Hazardous Waste and Air Pollution Management M M M M

ENGR  452 Design of Steel Structures M M M R R M

ENGR  288 Project I

ENGR  388 Project II

ENGR  488 Project III

ENGR  489 Project IV

Student Outcome

M M M M M M R M M M M R
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Legend:

Assessment target achieved

Minor corrective action or re-assessment required

Significant corrective action needed

Next planned focused assessment on this outcome

19/20 18/19 17/18

Academic Year

Program Outcome



16/17 15/16 14/15 13/14 12/13 11/12
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Accomplished/Good (4/5)

Choice of Method (1)

Chooses appropriate methods, but has not fully 

considered project constraints

Input Specifications (1)

Inputs (boundary conditions, outputs from other 

systems) are probably correct, but have not been 

carefully thought out

Assumptions (1)

Assumptions are probably reasonsable, but have 

not been fully thought out.

Correctness (2)

The analysis is done accurately and carefully.

Error Bounds (1)

Possible errors in the model have been considered 

and controlled for, but not quantified.

Interpretation of Results (1)

Uses results to guide project design process, but 

does not grasp the generalization.
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Accomplished/Good (4/5)

Purpose of Testing

A valid reason for doing the test is evident but is not clearly 

expressed.

Identification of Variables

Most test variable(s) are identified and expected values, if 

available, are quantitatively expressed.

Experiment Design

The design has a moderate likelihood of producing reliable 

data (appropriate techniques, devices, and variation).

Test Documentation

A reproducible test procedure with minor deficiencies is 

provided.

Data Collection

The experiment is performed in a way that has a moderate 

likelihood of producing reliable data.

Presentation of Data

Data is complete, but presented in a somewhat confusing 

fashion, making independent verification challenging. 

Analysis of Results

Analysis conducted is complete, but the interpretation is not 

complete or fully accurate.

Interpretation of Results

Draws an appropriate conclusion from results but does not 

support the conclusion.


