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Course Description

EML 3035 Programming Concepts for Mechanical Engineers (1)
PR: MAC 2281, PHY 2048 Solution of engineering and science problems using programming language such as Visual Basic or MATLAB. Topics include fundamentals of programming, controlling program flow and arrays. Restricted to majors; not repeatable for credit. 

Where do the outcomes of EML3035 in the objectives of the program?
In the course EML 3035 – Programming Concepts for Mechanical Engineers, these objectives are met as follows

1. Understand the concept and steps of mathematical modeling, solution and implementation (a)
2. Learn how to use MATLAB to solve engineering problems (e)

3. Learn how to write programs that include repetition, conditional statements, input/output data interaction, procedures, arrays and matrices (k)

	a.
	Ability to apply mathematics, science and engineering principles. 

	b.
	Ability to design and conduct experiments, analyze and interpret data. 

	c.
	Ability to design a system, component, or process to meet desired needs.

	d.
	Ability to function on multidisciplinary teams. 

	e. 
	Ability to identify, formulate and solve engineering problems.

	f.
	Understanding of professional and ethical responsibility.

	g.
	Ability to communicate effectively.

	h.
	The broad education necessary to understand the impact of engineering solutions in a global and societal context.

	i.
	Recognition of the need for and an ability to engage in life-long learning. 

	j.
	Knowledge of contemporary issues.

	k.
	Ability to use the techniques, skills and modern engineering tools necessary for engineering practice. 


Outcomes
The outcomes of EML 3035 – Programming Concepts for Mechanical Engineers are
1. Students learn how to use a computational system to solve engineering problems

2. Students learn efficient and modular programming tools

Summary of Student Survey
The following six questions are asked to be rated.  
A = Strongly Disagree, B = Disagree, C = Neutral, D = Agree, E = Strongly Agree.

1. I learned the MATLAB computational system to solve science and engineering problems. 

2. I learned about developing an algorithm/flowchart for a computer program 

3. I learned how to write functions 

4. I learned how to use conditional statements - If- then - else 

5. I learned how to use loop statements such as For- End and While-End statements. 

6. I learned how to use matrices in programming 

Three open-ended questions are asked.

7. What did you like most about the course? 

8. What did you like least about the course? 

9. What would you like changed about the course? 

The results of the survey are as follows.  Assigning point values of 1 to Strongly Disagree to 5 for Strongly Agree.
	Question
	Average Score

	I learned the Matlab computational system to solve science and engineering problems. 
	4.4

	I learned about developing an algorithm/flowchart for a computer program 
	4.4

	I learned how to write functions 
	4.6

	I learned how to use conditional statements - If- then - else
	4.7

	I learned how to use loop statements such as For- End and While-End statements.
	4.4

	I learned how to use matrices in programming
	4.5


Concerns

1. The work is too much for a 1-credit hour class

2. The time given for the test is short.

3. The class size is large for a lab course.

4. Have two class meetings per week.

Implemented Feedback

The number of credit hours is an ongoing issue.  The expectations are commensurate with a 1-credit hour course, but the laboratory nature of the course does require more studying time than a regular lecture course.  

The time for tests has been increased from 60 minutes to 75 minutes. However, the tests are designed to be finished in less than 45 minutes. A lack of preparation and a heavy reliance on the textbook during the examination can be unsettling for some students.
The class size is an issue as our enrollment increases.  There are suggestions to increase the number of section offerings to 3.

Examination Performance:

We give three competency tests throughout the course.  We deem the third and final test to be a measure of their competence in their programming fundamentals.  The average scores of this test are given below.

Table: Competency Test Scores

	Semester
	Spring 2011
	Fall 2011
	Spring 2012
	Fall 2012

	Average Score
	87
	86
	88
	76


A final examination consisting of 50 multiple-choice questions is given to check the overall MATLAB and programming skills.  The average scores of the final examination is given below.

Table: Final Exam Scores

	Semester
	Spring 2011
	Fall 2011
	Spring 2012
	Fall 2012

	Average Score
	87
	86
	83
	86


