Course Embedded Assessment Summary
CE321 – Geotechnical Engineering
Course Number and Title:  CE 321 Geotechnical 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 and engineering science background to solve geotechnical engineering problems, as evaluated with homework and exams.
Program Outcome  e.  An ability to identify, formulate, and solve engineering problems
Students identify, formulate, and solve quantitative problems in geotechnical engineering.  The problems usually have a single answer and are not design problems. 
Purpose and context of the course

CE 321, Geotechnical Engineering, is the first and only required course in geotechnical engineering.  It is a prerequisite for the Geotechnical Design elective course. The course is primarily “engineering science” and is usually taken by the students in the fall semester of the junior year. The course relies upon students’ knowledge of engineering mechanics that is gained in the first physics course and in the statics and strength of materials courses.  The course builds upon the material in these courses.  The CE321 course is closely coordinated with the Geotechnical Laboratory course (CE371), and the two courses share the same syllabus.
Course learning objectives
Upon completion of this course students will
· understand fundamental concepts of geotechnical engineering and their relation to civil engineering applications
· be able to solve geotechnical engineering problems
· be able to apply geotechnical concepts to engineering situations
· be able to perform geotechnical engineering laboratory tests and to collect and analyze the resulting data.
· gain practice and proficiency in written and oral communication. 
Assessment of designated Program Outcome “a”:  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 “a”, the department applies the following rubrics:
· Students can derive an engineering formula from mathematical, scientific, or engineering science principles. 
· Students can determine the appropriate formula or scientific approach for a particular engineering problem.
· Students can manipulate formulas to find an appropriate answer.

· Students can solve engineering science problems.
· Students can apply engineering science concepts to an engineering design problem.

The assessment of Program Outcome “a” is complicated by the fact that the student work is not devoted to Program Outcome “a”, but instead addresses the course learning objectives as well as Program Outcome “e”.  To assess Program Outcome “a”, I selected a few homework assignments that are most relevant to the four rubrics given above: homework assignment 2 involves the conservation of mass principle and requires student to manipulate and combine multiple formulas (second and third rubrics); homework assignment 4 involves verifying a compaction specification by applying geotechnical principles (fourth rubric); and homework 7 requires students to judge the source of leakage through a dam (fifth rubric) and also requires the derivation of a flow equation (first rubric).   Letter grades are given on these three homework assignments, and the grading is based upon both the presentation and correctness of problem solutions (a solution format and set of grade descriptors are given in the syllabus and in a handout).  I consider a C grade as a minimum for demonstrating achievement of the course objectives. 
As a further means of assessing the degree to which outcome “a” has been achieved, I selected and copied three samples of each of these assignments, choosing the three papers that ranked in the middle for each of the three assignments.  These samples represent the median of student work.  At the end of the semester, I analyzed these samples (see below), focusing on the five rubrics that are given above.  I intend to store the papers for comparison with future classes.
2) Analysis of student work
The average grades on these three assignments (on a scale of 0 to 4) are as follows:

	Homework
	Avg. Grade

	2
	3.0

	4
	3.4

	7
	2.9


That is, the average grade ranged from B- to B+.  (The lowest grades on assignments 2, 4, and 7 were B, C, and D, respectively.)  I consider a C grade as a minimum for demonstrating achievement of the course objectives.  These grades suggest that the Program Outcome “a” is being achieved, although this grading addresses the course learning objectives.  I also reviewed the samples of student work, paying particular attention to those problems that address the five rubrics of Program Outcome “a.”  This review verifies that students are achieving Program Outcome “a”.
3)
Student evaluation comments:

Students were generally supportive of the course.  In regard to the question, “were the objectives met for this course,” their average rating was 3.64 on a scale of 0 to 4.
4)
Changes/improvements for the course for future offerings
No changes are required for required in regard to Program Outcome “a”.
5)
Recommend course of action by program faculty


No changes are suggested in regard to Program Outcome “a”.  In this course, students apply mathematics only at the level of a first semester calculus course.  The department may want to consider using a more advanced course to assess Program Outcome “a”.
