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Service-Learning Designation Approval Process

Boise State University Service-Learning Program

ENGR 120 – Course Syllabus

Catalog Description

ENGR 120 INTRODUCTION TO ENGINEERING (1-4-3) (F/S).  Critical thinking design-oriented engineering experiences that introduce the professions of civil, electrical/computer, mechanical and materials science and engineering.  Professional skill development including teamwork, computer based tools, oral and written communication, advisement.

Prerequisites
MATH 147 OR (MATH 143 AND MATH 144)
Course Web Site

http://blackboard.boisestate.edu 
Detailed Course Description

Engineering 120 is an introduction to the profession of engineering and the various disciplines included in the field of engineering.  It is intended to provide students with broad exposure to the vast opportunities available to engineers, ranging from entry-level positions offered to engineers with varied educational backgrounds to those requiring a degree in a specific engineering discipline.  Through a series of lectures and hands-on projects, students gain greater insights into the activities and tasks that engineers encounter in their jobs.  For many of the class projects, students will work in teams to design, analyze, and implement solutions to several different engineering problems.  This course will provide students with the following experiences:

· The creativity, challenge, and fun of the engineering profession.

· First-hand experience with tools and techniques used by engineers for problem solving and communication. 

· The opportunity to work closely with fellow students on multi-disciplinary teams to solve engineering problems.

· Additional opportunities include:

· An ability to demonstrate critical thinking and problem solving skills to identify, analyze, and solve engineering problems.

· An ability to design a system or component of a process to meet desired specifications and needs.

· An ability to communicate effectively, in both oral and written formats.

· An awareness of opportunities for greater involvement in the College of Engineering.

· Recognition and development of skills necessary to successfully complete an engineering degree.
· An understanding of the professional and ethical responsibilities of engineers.

· Knowledge of contemporary issues in the field of engineering.

· Recognition of the need for and ability to engage in life-long learning.
Course Objectives

At the end of the course, students will be able to:

· Identify engineering opportunities, by engineering discipline.

· Apply knowledge from calculus, chemistry, and physics to describe and analyze simple engineering problems.
· Design and conduct experiments and develop prototypes per given specifications to solve engineering problems while working as part of a multi-disciplinary team.
· Gather, evaluate, and present engineering data using Microsoft Excel.

· Prepare and deliver oral and written reports to evaluate and summarize engineering problem solving exercises.
This course supports the following ABET outcomes:
	b
	an ability to design and conduct experiments, as well as to analyze and interpret data

	d
	an ability to function on multi-disciplinary teams

	f
	an ability to understand professional and ethical responsibility

	g
	an ability to communicate effectively

	h
	the broad education necessary to understand the impact of engineering solutions in a global, economic, environmental, and societal context


	Grading

	Written and Oral Reports
	50%
	A = 90 – 100

	Short Assignments
	40%
	B = 80 – 90

	Group Evaluation
	10%
	C = 70 – 80

	
	
	D = 60 – 70

	
	
	F < 60


Late Assignments

The due date and time for assignments will be specified by the course instructors.  Assignments turned in after the specified due date and time will be considered late.  Students will receive a minimum 10% reduction in their grade for late assignments, with additional penalties applicable per the instructors’ discretion.

Attendance

Students are expected to attend all classes, both lectures and labs.  Attendance is particularly critical given the amount of group work done in class.  Please plan ahead with your instructor and your group if you know you need to be absent.  In the case of an unexpected event, notify your instructor, by email, as soon as possible (preferably before class!).

Points will be deducted from your final grade for unexcused absences as follows:

· If you are 15 minutes late, two (2) percentage points will be deducted from your final grade 
· If you are over 1 hour late it will be considered an unexcused absence.

· An unexcused absence will result in a deduction of five (5) percentage points from your final grade.

· Two unexcused absences will result in a deduction of ten (10) percentage points from your final grade.
Group Dynamics

A significant amount of group work is done in this class.  It will be most useful to you and your group mates to exchange contact information (email & phone numbers) so you are able to communicate outside of class.  All members of the group are expected to contribute equally to each project.

Class Policies

It is assumed that all students are familiar with BSU's "Student Code of Conduct" and agree to abide by its principles.  All students should familiarize themselves with this document that can be found on the web: 

http://www2.boisestate.edu/studentconduct 
Any incidence of academic dishonesty (e.g. cheating, plagiarism, theft) or un-collegial or illegal activities will not be tolerated and will be addressed within the procedures outlined in BSU's code of conduct.
Service Learning Pilot  Program
During the Spring 2009 semester, plans are to run a pilot program in ENGR 120 - Introduction to Engineering where a portion of the existing course content will be replaced with a service learning module.  Students will gain an introduction to the profession of engineering and first-hand experience with the engineering design process by designing, developing, building, testing and delivering the solution to a community-based project.  Success with these types of projects has been demonstrated at other universities around the country.  The “real” nature of these projects engages and motivates students far more that typical engineering design class projects. 
This service learning pilot program will provide students with the following experiences:

· The creativity, challenge, and fun of the engineering profession.

· First-hand experience with tools and techniques used by engineers for problem solving and communication. 

· The opportunity to work closely with fellow students on multi-disciplinary teams to solve engineering problems.

· The opportunity to communicate with organizations outside of the university environment, including community agencies, their clients, and industry experts as they work towards completing their project.

· The opportunity to experience the inspiration, satisfaction and personal rewards of involvement in projects that serve the community.

Additional opportunities include:

· An ability to demonstrate critical thinking and problem solving skills to identify, analyze, and solve a “real” engineering problem.  Students are very motivated as they realize their analysis and work is instrumental to the project’s success.
· The opportunity to gain a deep understanding of the problem they have been assigned to enable them to design a solution to meet the client’s or agencies needs.
· An understanding of the professional and ethical responsibilities of engineers and a “real-world” opportunity to practice these skills.
Service Learning Requirements

As part of their project, students will be required to develop a timeline and manage their project to ensure completion in a timely manner.  They will document their individual work towards meeting their objectives via a lab notebook.  Weekly updates on work they personally have contributed to the project will be required.  Students will be required to prepare more formal communications and to participate in design reviews as they prepare to advance their project through the various phases of the engineering design process.  At least once during their project, students will be required to present their plans to agency representatives, clients (if appropriate) and classmates in a formal setting.  Frequent informal communication with the agency and / or client will be critical throughout the entire process to ensure student groups understand the problem, design constraints and to ensure the solution they are proposing will meet the agency’s or client’s needs.

Evaluation Criteria

The following will be used in evaluating student throughout this project:

Students will be evaluated on their progress throughout the entire course via the weekly updates to their lab notebooks as mentioned above.  
Student teams will also be evaluated on their ability to complete their project in the time allowed and their ability to do so within their allotted budget.  
Agency partners and / or clients will provide an assessment as to how well the students solved the problem they were given.
Nine Criteria for Designation of Service-Learning Classes*
*Based on to the "National Principles of Good Practice in Community Service-Learning"
1. What service will students provide to individuals, organizations, schools, or other entities in the community?

Student teams will be assigned a carefully selected project, of an appropriate technical depth and duration, to serve a community need.  Projects to design, modify, or adapt an existing assistive technology solution for an individual’s unique abilities will be a high priority.  
2. How does the service relate to the subject matter of the course?  

Service projects will provide students with first-hand experience using the engineering design process.  They will be assigned a project, then will work with the agency or client, as appropriate, to refine the problem statement, gather relevant information, propose design alternatives and complete a project to address the original need.

3. What methods will you use to encourage students to think about what they are learning through the service and how it relates to the subject of the class?

In an effort to fully understand the problem they have been assigned to work on, students will need to learn as much as they can about the agency / client, the current situation and any limitations imposed by the client’s abilities or environment.  Students will be required to participate in any training or orientation provided by the agency to help them gain this understanding.  They will be encouraged to seek out additional sources of information including journal articles, other support organization, and providers of equipment that has been used by other clients in similar situations.  Students will be encouraged to visualize themselves in their client’s shoes so they are better able to internalize the issues, challenges and limitations they are forced to deal with on a day to day basis.   Armed with a greater awareness and understanding of the client’s situation, greater knowledge about their disability, and commercially available solutions to similar problems, students will be better able to identify requirements and design a solution that will serve the client’s needs.  
4. What reflective strategies will you use to assess the learning derived from the service?  (Explain how credit will be given for the learning and its relation to the course, not for the service alone).

Students will be required to document their knowledge gained and contributions to the project during each phase on the engineering design process in their lab notebook.  At several intervals throughout this 8-week project, likely 3 (before starting their project, at the end of their needs assessment, and after they have delivered their project), students will be asked to reflect on their awareness of, attitudes toward and understanding of people with disabilities.  Questions students will be asked to reflect on will be similar to those below: 
· What sterotypes can you identify for people with disabilities similar to your clients?

· What do you think a typical day is like for your client?
· How does their situation impact their lives socially, educationally, and recreationally?

5. How will the service recipients (clients or agency) be involved in the planning and evaluation of the service? 
One of the key factors to success for these projects is in having the students fully understand the agencies or clients problem, the working environment and any additional constraints.  Clients or agencies will be required to sign an agreement which describes their involvement throughout the process, with a required minimum level of involvement specified.   We will emphasize the critical nature of their involvement and work to find ways to communicate that are minimally disruptive the the client and / or agency, but still effective in providing the needed information.
Upon completion of the project, the client or agency will be required to fill out an assessment to evaluate the effectiveness of students interactions throughout the process and how well the finished design solves the original problem and meets the specified design goals.
6. What resources will you use (articles, links, etc.) to help the students explore the relationship between the course discipline and the community issue?  
Students will be exposed to the engineering design process is greater depth than is currently done in the ENGR 120 – Introduction to Engineering class.  Reference and teaching materials will be leverage from other universities with similar programs including the EPICS program at Purdue University. 
In order to be successful in designing a solution to a client’s problem, students will need to gain an in-depth understanding of their client’s abilities and the environments in which they live.   The partner agency which provided the initial contact with the client, their website and other agency they are affiliated with will be excellent sources for information.  Students will also be encouraged to seek out industry experts in the community and beyond that provide similar products and solutions.
7. How does the Service-Learning experience foster civic responsibility, which may coincide with career preparation?

These projects will help meet a community need that is often difficult to meet due to its unique nature and / or lack of funds.  Engineering students are well-suited to meet these needs as it provides them an excellent opportunity to solve an engineering problem using a real-world problem.  With the emphasis of selecting design projects focused on assistive technology, students will gain an increased awareness of and sensitivity to differently-abled people.  Students will experience, first-hand, the positive impact their efforts have in improving the lives of people within their community.  Experiences such as these have been described as transformative by students at other universities.  Not only do these positive experiences help to increase student retention, they also encourage them to seek out additional opportunities for community involvement, something for which the Millennial Generation is already know for.
8. What methods will you use to help students learn from each other (e.g. through reflection sessions), as well as from the instructor?

Students in the class will be working on up to six different projects; there will be numerous opportunities for informal interactions through normal classroom work.  As student teams are ready to advance to the next stage in the engineering design process, they will be required to lead a design review with the class; peer feedback will be a key part of this process.  Agency or client representatives, mentors within the university and / or industry experts may take part in some of these design reviews as appropriate.

9. What course options will you allow to ensure that no student is required to participate in a service placement that creates a religious, political and/or moral conflict?
Students will given the opportunity to review a list of projects for the semester.  Upon review, they will submit an application to work on their prioritized list of projects.   A key element of their application will be to describe their qualifications for a their chosen projects.  Students will be asked to identify any projects which may create a religious, political or moral conflict; students will be assigned to other projects.








