Course Embedded Assessment Summary
CE371 – Geotechnical Engineering Laboratory
Course Number and Title:  CE 371 Geotechnical Engineering Laboratory (1 credit)
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 science background to analyze their laboratory data.
Program Outcome  b.  An ability to design and conduct experiments, as well as to analyze and interpret results
Students conduct geotechnical laboratory procedures, after being instructed in the procedure by a fellow classmate.  Students analyze the laboratory results to determine appropriate soil properties and their calculations are graded as homework in the CE321 course.  Students interpret the results when applying them to typical engineering situations in letters and memorandums.  Students design an experimental program by writing a proposal for a geotechnical investigation for a site that they have visited and conduct hand augers.
Program Outcome  e.  An ability to identify, formulate, and solve engineering problems
Students apply the soil properties that they have measured in the laboratory to solve engineering problems.  Their calculations are graded as homework in the CE321 course. 
Program Outcome  g.  An ability to communicate effectively

Weekly lessons are given in technical writing: organization, style, mechanics, and usage.  Students write four letters during the course, based on their laboratory results.  These letters undergo multiple drafts and consultations with the instructor.  Each student gives two oral presentations: a briefing in which they instruct classmates on the current laboratory procedure, and a debriefing in which they analyze results of a previous laboratory procedure. 
Purpose and context of the course

CE 371, Geotechnical Engineering Laboratory, is a co-requisite of the CE321 lecture course.  The courses are usually taken by students in the fall semester of the junior year. The course emphasizes technical writing and the application of laboratory data to engineering problems. The course shares its syllabus with the lecture course, CE321, and the students’ analysis of laboratory data is graded as homework in the CE321 course.  
Course learning objectives
Upon completion of the CE371 and CE321 courses, 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 “b”:  an ability to design and conduct experiments, as well as to analyze and interpret results
1) Selection of student work and method for assessing the work
In regard to Program Outcome “b”, the department applies the following rubrics:
· After instruction, students can conduct a laboratory procedure with minimal supervision. 
· Students can analyze laboratory data to determine specified quantities.
· After analysis, students can interpret the results: the reasonableness or correctness of the results, the precision of the results, or the application of results to a pre-assigned engineering problem.
· Students can write a proposal for addressing an engineering problem, including the following:  writing a simple statement of the scope of work; presenting a organized program for fulfilling the scope of work; and identifying personnel or equipment required by the program.
Grading in the course is based upon the writing assignments and oral presentations. Two writing assignments (reports 3 and 4) were used to assess the third and fourth rubrics (interpreting data and an engineering proposal).  The first rubric (conducting experiments) was assessed by observing the students perform a single laboratory procedure (direct shear testing) and making my own determination of whether they were able to perform the procedure based upon the instructions that were given at the start of the session.  The second rubric (data analysis) was assessed by the grading of laboratory calculations, which were submitted as homework in the lecture course, CE321 (homework assignments 2 and 4). 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 Program Outcome “b” has been achieved, I selected and copied three samples of student work from various assignments, choosing the three papers that ranked in the middle for each of the assignment. These samples represent a median of student work.  At the end of the semester, I analyzed these samples (see below), focusing on the 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 thee assignments (on a scale of 0 to 4) are as follows:

	Student work
	Avg. grade
	Rubric

	CE321 H.W. 2
	3.0
	Data analysis

	CE321 H.W. 4
	3.4
	Data analysis

	Report no. 3
	3.7
	Data interpretation

	Report no. 4
	3.4
	Engineering proposal


In homework assignments 2 and 4, the students analyzed data from sieve testing and compaction testing.  The average grade on these assignments ranged from B to B+.  (The lowest grades given to a student on the two assignments were C and B, respectively.)  These grades suggest that the Program Outcome “b” is being achieved in regard to laboratory data analysis (second rubric).  
In laboratory report number 3, students apply the results of permeability testing to the problem of leakage through an earthen dam.  Their letters went through three drafts and an instructor consultation.  The average grade of 3.7 (B+/A-) indicates that they were able to interpret laboratory results and draw appropriate inferences from the laboratory results (third rubric).  (The lowest grade on this assignment was a B+.
In laboratory report number 4, students write a proposal for a geotechnical site investigation, the design of an engineering investigative program.  The grade descriptors for this assignment are closely aligned with the (fourth) departmental rubric, given above.  An average grade of 3.4 (B+) affirms achievement of this aspect of Program Outcome “b”.  The lowest grade on this assignment was a B.
A review of the samples from these four assignments also verifies that program outcome “b” is being achieved.

3)
Student evaluation comments:

In regard to the question, “were the objectives met for this course,” the average rating was 3.46 on a scale of 0 to 4.  Several students commented that they felt capable of performing the experiments in the course. 
4)
Changes/improvements for the course for future offerings
No changes are required in regard to Program Outcome “b”.
5)
Recommend course of action by program faculty

No changes are suggested in regard to Program Outcome “b”. 
Assessment of designated Program Outcome “g”, an ability to communicate effectively
1) Selection of student work and method for assessing the work
In regard to Program Outcome “g”, the department applies the following rubrics for written communication:

· Students can organize a written work.
· Students can describe in writing the purpose of the work.
· Students can provide in writing suitable background information related to the work.
· Students can clearly present, in writing, results, conclusions, and recommendations related to the work.
· Students can write clearly and concisely. 
The department applies the following rubrics for oral communication:

· Students can organize an oral presentation.

· Students can effectively use visual aids in an oral presentation.

· Students can deliver an oral presentation with minimal distractions.

The grading of the course is based upon the writing assignments and oral presentation. The five rubrics for writing were all assessed with writing assignment 3, a letter in which students analyze the possible cause of leakage from a reservoir.  The laboratory calculations were graded separately (as part of the lecture course), so that the grading of the writing assignment was based on the quality of the writing and on the students’ judgments and inferences that they give as conclusions and recommendations. The grading was based upon grade descriptors that are closely aligned with the rubrics given above. 

To provide a further means of assessing the degree to which the writing component of Program Outcome “g” has been achieved, I selected and copied three samples of the third report, choosing the three papers that ranked in the middle for this report. These samples represent a median of student work.  At the end of the semester, I analyzed these samples (see below), focusing on the rubrics that are given above.  I intend to store the papers for comparison with future classes.

Each student gives two oral presentations in the laboratory, a briefing and a debriefing, and I will use these presentations as the assessment instruments.  The grading is scored on sheets that give criteria that are closely aligned with the rubrics that are given above.
I consider a C grade as a minimum for demonstrating achievement of the course objectives.  
2) Analysis of student work
The average grades on thee assignments (on a scale of 0 to 4) are as follows:

	Student work
	Avg. grade

	Report no. 3
	3.7

	Briefing oral presentations
	3.4

	Debriefing oral presentations
	3.5


In Report no. 3, the average grade was a B+/A- (the lowest grade was a B+).  These grades suggest that the Program Outcome “g” is being achieved in regard to written communication.  A review of the three writing samples also verifies that students are achieving Program Outcome “g”.
The average grade for oral presentations was a B+ (the lowest grade was a D on the first presentation and a C+ on the second presentation).  A review of the scoring sheets shows that the students did well in regard to the three rubrics.
3)
Student evaluation comments:

In regard to the question, “were the objectives met for this course,” the average rating was 3.46 on a scale of 0 to 4.  Two students asked that they be given more feedback from the instructor on their oral presentations.  A separate questionnaire was given to students concerning technical writing.  A large majority of students (all but 2 of 14 students) gave an A or B rating in the following areas:
· ability to present technical content to a non-technical audience.

· ability to organize writing

· ability to write in a clear, direct, and concise style

· improvement in writing mechanics

· overall improvement in technical writing
Several students thought that the work load was excessive.

4)
Changes/improvements for the course for future offerings
No changes are required in regard to Program Outcome “g”.

5)
Recommend course of action by program faculty


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