Course Embedded Assessment Summary
CE401 – Computational Methods in Civil Engineering
Course Number and Title:  CE 401 Computational Methods in Civil Engineering (3 credits)
Semester and Year:  Fall 2005
Instructor:  Dr. Matthew R. Kuhn
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Note: The X’s indicate program outcomes addressed by this course.

               * X (in bold) indicates a designated outcome for this benchmark course.

Program Outcome  a.  An ability to apply knowledge of mathematics, science, and engineering
Students use their mathematical background to learn and apply numerical methods.  The numerical methods are applied in homework and exams to engineering problems, including matrix structural analysis and beam analysis.
Program Outcome  e.  An ability to identify, formulate, and solve engineering problems
Students identify, formulate, and solve numerical problems in homework and exams. Problems are solved by hand and with spreadsheets and Matlab. 
Program Outcome  k.  An ability to use the techniques, skills, and modern engineering tools necessary for engineering practice
Students use spreadsheets and Matlab to solve engineering problems.
Purpose and context of the course

CE 401, Computational Methods in Civil Engineering, is usually taken during the Fall semester of the senior year.  MTH321 (Ordinary Differential Equations) is a prerequisite, and CE351 (Structural Analysis I) is a co-requisite.  Students learn elementary computer programming skills, with Matlab serving as the higher-level programming language, since it is an interpreted, scriptable language that is especially useful for matrix analysis.  Matlab is commonly used for engineering analysis in engineering graduate degree programs.
Course learning objectives
Upon completion of this course students
· are familiar with common computational analysis methods and can apply them to engineering problems.
· can apply these computational methods with computer spreadsheets and Matlab.
· can write Matlab programs. 
Assessment of designated Program Outcome “k”:  an ability to apply knowledge of mathematics, science, and engineering
1) Selection of student work and method for assessing the work
In regard to Program Outcome “k”, the department applies the following rubrics with respect to spreadsheets and Matlab programming:
· Students can write Matlab scripts and demonstrate the use of loops and conditional branching structures.

· Students can prepare a spreadsheet and use solver and iteration tools.
The assessment of Program Outcome “k” is complicated by the fact that much of the student work addresses the first course learning objectives through hand calculations.  To assess Matlab programming, I selected a single quiz and one problem on the final examination.  I chose to these instruments because students often work together on homework but must work independently on exams and quizzes.  Both instruments required students to use loops or conditional structures.  Spreadsheet problems are not included on quizzes and exams, so I used homework assignments 11 and 12, which require solver and iteration tools.
As a further means of assessing the degree to which Program Outcome “k” was achieved, I selected and copied three samples of the Matlab quizzes and final exams, choosing the three papers that ranked in the middle for each of the two instruments.  These samples represent the median of student work.  At the end of the semester, I analyzed these samples (see below), focusing on the students’ ability to uses loops and conditional branching structures.  I intend to store the papers for comparison with future classes.
I consider an average grade of C or better (70% score) as the minimum demonstration of achieving Program Outcome “k”.

2) Analysis of student work
The average grades on these three assignments are as follows:

	Homework
	Avg. Grade
	Rubric_____

	Quiz 4
	6.4 / 10
	Matlab

	Final exam, question 8
	16.5 / 20
	Matlab

	Homework 11
	9.2 / 10
	Spreadsheets

	Homework 12
	8.8 / 10
	Spreadsheets


As for Matlab, students did not achieve the Program Outcome “k” on Quiz 4: the average grade was a D.  This quiz was given in the third week, and only eight of 26 students were able to increment within a single loop without Matlab vectorization.  On the final exam, however, students were able to achieve the outcome, with an average score of a B, and all but one student was able to set up a single loop iteration structure. The students’ performance on the spreadsheet assignments shows that they achieved Program Outcome “k”, with an average grade of B+ or A-.   
3)
Student evaluation comments:

In regard to Matlab, many students expressed doubts that it would be useful in their careers, while others thought that the course was too mathematical and not of relevance to engineering.  Two students commented that the projection system was inadequate.
4)
Changes/improvements for the course for future offerings
No major course changes are required in regard to Program Outcome “k”, although next year I plan to use a grading system that more vigorously penalizes students for not working independently on their computer assignments.  I will also emphasize the importance of programming concepts in engineering problem solving, even though they may be using other software tools in their engineering practice.  I will improve the classroom projection system.
5)
Recommend course of action by program faculty


No changes are suggested in regard to Program Outcome “k”.
