ABET Direct Assessment of Application of Mathematical Concepts to an Engineering Problem

The course Computational Methods (EML3041) is taught twice a year.  One of the assignments given to the students includes analyzing and interpreting data from an in-class experiment via mathematical procedure commands available in a programming environment such as MATLAB.   
An example of an experiment is where we measure the temperature vs. time data for a metal cylinder immersed in an ice-water mixture.  Several exercises are given that involve applying the following mathematical concepts: 

1. numerical differentiation, 

2. regression, 

3. solution of ordinary differential equations, 

4. integration, and 

5. solution of nonlinear equations.  

For each of the above, the scoring rubric followed is as follows.

a) Absent: The exercise is not attempted (score 0)

b) Ineffective: It shows little effective value of understanding the use of the mathematical procedure (score 1)

c) Adequate: Adequately models the physical problem to be solved (score 2)

d) Effective: Models the physical problem correctly, uses proper computational package tools and experimental data to solve the exercise (score 3)

e) Outstanding: In addition to (c), outputs data correctly with explanation, units and interpretation (score 4). 

Once a year, we will record the percentage grade scored for each of these five concept items for ten students in the course.  The ten students will be chosen as follows.  For example, if there are 60 students registered for the class, we will order them alphabetically by last name, and then choose every sixth student’s assignment for this granular reporting of the grade.  Scores, averages and standard deviations will be reported for each concept, and also for all the concepts.  Attached is the sample of a typical assignment given to the students.
Course: EML3041 Computational Method

Semester: __________________________

Instructor: __________________________
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