
Course Assessment Report 
Washtenaw Community College 
 

Discipline Course Number Title 

Mathematics 295 
MTH 295 05/17/2019-

Differential Equations 

Division Department Faculty Preparer 

Math, Science and 

Engineering Tech 

Math & Engineering 

Studies 
Mohammed Abella 

Date of Last Filed Assessment Report  

I. Review previous assessment reports submitted for this course and provide the following 

information. 

1. Was this course previously assessed and if so, when?  

No  

2. Briefly describe the results of previous assessment report(s).  

3.  

4. Briefly describe the Action Plan/Intended Changes from the previous report(s), when 

and how changes were implemented.  

5.  

II. Assessment Results per Student Learning Outcome 

Outcome 1: Solve linear and non-linear first order differential equations, both separable and 

non-separable.  

 Assessment Plan  

o Assessment Tool: Written exam questions. 

o Assessment Date: Winter 2018 

o Course section(s)/other population: All sections 

o Number students to be assessed: All students 

o How the assessment will be scored: Common written exam questions with a 

set of standard grading guidelines. 



o Standard of success to be used for this assessment: At least 75% of the 

students will score 75% or higher on the questions for each outcome. 

o Who will score and analyze the data: Current course instructor(s) and course 

mentor. 

1. Indicate the Semester(s) and year(s) assessment data were collected for this report.  

Fall (indicate years below) 
Winter (indicate years 

below) 

SP/SU (indicate years 

below) 

   2019      

2. Provide assessment sample size data in the table below.  

# of students enrolled # of students assessed 

86 80 

3. If the number of students assessed differs from the number of students enrolled, 

please explain why all enrolled students were not assessed, e.g. absence, withdrawal, 

or did not complete activity.  

All students who took the final exam were assessed. Six students did not take the 

final. One of those six did not take any test and knew they were failing. 

4. Describe how students from all populations (day students on campus, DL, MM, 

evening, extension center sites, etc.) were included in the assessment based on your 

selection criteria.  

All sections and all populations were assessed. 

5. Describe the process used to assess this outcome. Include a brief description of this 

tool and how it was scored.  

The final exam had six questions embedded in it for assessment purposes. One of 

those six questions assessed this outcome. Each student's grade for this question 

was retrieved for assessment purposes, and the average was obtained as a 

percentage. 

6. Briefly describe assessment results based on data collected for this outcome and tool 

during the course assessment. Discuss the extent to which students achieved this 

learning outcome and indicate whether the standard of success was met for this 

outcome and tool.  

Met Standard of Success: Yes 

76 students out of 80 (95%) scored 75% or better. The average score was 94.9%. 

This exceeded the standard of success by far. The standard of success states that 



"At least 75% of the students will score 75% or higher on the questions for each 

outcome." 

7. Based on your interpretation of the assessment results, describe the areas of strength 

in student achievement of this learning outcome.  

The students did very well in this outcome.  

8. Based on your analysis of student performance, discuss the areas in which student 

achievement of this learning outcome could be improved. If student met standard of 

success, you may wish to identify your plans for continuous improvement.  

We will continue to review and remind the students of the many methods for 

solving these types of equations that were covered earlier in the semester. 

 

 

Outcome 2: Solve higher order linear and non-linear differential equations.  

 Assessment Plan  

o Assessment Tool: Written exam questions. 

o Assessment Date: Winter 2018 

o Course section(s)/other population: All sections 

o Number students to be assessed: All students 

o How the assessment will be scored: Common written exam questions with a 

set of standard grading guidelines. 

o Standard of success to be used for this assessment: At least 75 of the students 

will score 75% or higher on the questions for each outcome. 

o Who will score and analyze the data: Current course instructor(s) and course 

mentor. 

1. Indicate the Semester(s) and year(s) assessment data were collected for this report.  

Fall (indicate years below) 
Winter (indicate years 

below) 

SP/SU (indicate years 

below) 

   2019      

2. Provide assessment sample size data in the table below.  

# of students enrolled # of students assessed 

86 80 



3. If the number of students assessed differs from the number of students enrolled, 

please explain why all enrolled students were not assessed, e.g. absence, withdrawal, 

or did not complete activity.  

Six students did not take the final. One of them did not take any tests. 

4. Describe how students from all populations (day students on campus, DL, MM, 

evening, extension center sites, etc.) were included in the assessment based on your 

selection criteria.  

All sections and all populations were assessed. 

5. Describe the process used to assess this outcome. Include a brief description of this 

tool and how it was scored.  

The final had six questions embedded in it for assessment purposes. One of those 

six questions assessed this outcome. It was graded with the final exam. Each 

student's grade for this question was retrieved for assessment purposes, and the 

average was obtained as a percentage. 

6. Briefly describe assessment results based on data collected for this outcome and tool 

during the course assessment. Discuss the extent to which students achieved this 

learning outcome and indicate whether the standard of success was met for this 

outcome and tool.  

Met Standard of Success: Yes 

79 out of 80 (98%) students scored 75% of better. The average score was 99.8%. 

The results of this outcome were excellent. This exceeded the standard of success 

by far. The standard of success states that "At least 75% of the students will score 

75% or higher on the questions for each outcome." 

7. Based on your interpretation of the assessment results, describe the areas of strength 

in student achievement of this learning outcome.  

The students did very well in this outcome. The average score of 99.8% was near 

perfect. 

8. Based on your analysis of student performance, discuss the areas in which student 

achievement of this learning outcome could be improved. If student met standard of 

success, you may wish to identify your plans for continuous improvement.  

Even though the outcome was met with a success rate of 99.8%, we still need to 

remind the students of the conditions that must be met for the method from this 

outcome to be used. They still make the mistake of using this method for solving 

equations with non-constant coefficients and other types of equations. I use a chart 

for all methods and all outcomes, and it appears to be helpful. 



 

 

Outcome 3: Solve both homogeneous and non-homogeneous differential equations, using 

undetermined coefficients and variation of parameters methods.  

 Assessment Plan  

o Assessment Tool: Written exam questions. 

o Assessment Date: Winter 2018 

o Course section(s)/other population: All sections 

o Number students to be assessed: All students 

o How the assessment will be scored: Common written exam questions with a 

set of standard grading guidelines. 

o Standard of success to be used for this assessment: At least 75% of the 

students will score 75% or higher on the questions for each outcome. 

o Who will score and analyze the data: Current course instructor(s) and course 

mentor. 

1. Indicate the Semester(s) and year(s) assessment data were collected for this report.  

Fall (indicate years below) 
Winter (indicate years 

below) 

SP/SU (indicate years 

below) 

   2019      

2. Provide assessment sample size data in the table below.  

# of students enrolled # of students assessed 

86 80 

3. If the number of students assessed differs from the number of students enrolled, 

please explain why all enrolled students were not assessed, e.g. absence, withdrawal, 

or did not complete activity.  

Six students did not take the final. One of those six was failing before as they had 

not taken any tests. 

4. Describe how students from all populations (day students on campus, DL, MM, 

evening, extension center sites, etc.) were included in the assessment based on your 

selection criteria.  

All sections and all populations were assessed. 



5. Describe the process used to assess this outcome. Include a brief description of this 

tool and how it was scored.  

The final exam had six questions in it embedded for assessment purposes. One of 

those six questions assessed this outcome. It was graded with the final exam. Each 

student's grade for this question was retrieved for assessment purposes, and the 

average was obtained as a percentage. 

6. Briefly describe assessment results based on data collected for this outcome and tool 

during the course assessment. Discuss the extent to which students achieved this 

learning outcome and indicate whether the standard of success was met for this 

outcome and tool.  

Met Standard of Success: Yes 

61 students out of 80 (76%) scored 75% or better. The average score was 75.6%. 

The success percentage for this outcome was above the standard of success, which 

states that "At least 75% of the students will score 75% or higher on the questions 

for each outcome."  

7. Based on your interpretation of the assessment results, describe the areas of strength 

in student achievement of this learning outcome.  

The students did well enough on this outcome. The standard of success was met. 

8. Based on your analysis of student performance, discuss the areas in which student 

achievement of this learning outcome could be improved. If student met standard of 

success, you may wish to identify your plans for continuous improvement.  

We will put more emphasis on the non-homogeneous types of DE's. 

 

 

Outcome 4: Solve systems of linear differential equations analytically with real and distinct, 

complex, and repeated eigenvalues, and analyze non-linear systems using phase plane 

analysis, and linearization techniques.  

 Assessment Plan  

o Assessment Tool: Written exam questions. 

o Assessment Date: Winter 2018 

o Course section(s)/other population: All sections 

o Number students to be assessed: All students 

o How the assessment will be scored: Common written exam questions with a 

set of standard grading guidelines. 



o Standard of success to be used for this assessment: At least 75% of the 

students will score 75% or higher on the questions for each outcome. 

o Who will score and analyze the data: Current course instructor(s) and course 

mentor. 

1. Indicate the Semester(s) and year(s) assessment data were collected for this report.  

Fall (indicate years below) 
Winter (indicate years 

below) 

SP/SU (indicate years 

below) 

   2019      

2. Provide assessment sample size data in the table below.  

# of students enrolled # of students assessed 

86 80 

3. If the number of students assessed differs from the number of students enrolled, 

please explain why all enrolled students were not assessed, e.g. absence, withdrawal, 

or did not complete activity.  

Six students did not take the final. One of them did not take any tests. 

4. Describe how students from all populations (day students on campus, DL, MM, 

evening, extension center sites, etc.) were included in the assessment based on your 

selection criteria.  

All sections and all populations were assessed. 

5. Describe the process used to assess this outcome. Include a brief description of this 

tool and how it was scored.  

The final exam had six questions embedded in it for assessment purposes. One of 

those six questions assessed this outcome. It was graded with the final exam. Each 

student's grade for this question was retrieved for assessment purposes, and the 

average was obtained as a percentage. 

6. Briefly describe assessment results based on data collected for this outcome and tool 

during the course assessment. Discuss the extent to which students achieved this 

learning outcome and indicate whether the standard of success was met for this 

outcome and tool.  

Met Standard of Success: Yes 

73 students out of 80 (91%) scored 75% or better. The average score was 91%. 

Very good. This exceeded the standard of success by far. The standard of success 

states that "At least 75% of the students will score 75% or higher on the questions 

for each outcome." 



7. Based on your interpretation of the assessment results, describe the areas of strength 

in student achievement of this learning outcome.  

The standard of success was met. The average was 91%, but there is always room 

for doing better. 

8. Based on your analysis of student performance, discuss the areas in which student 

achievement of this learning outcome could be improved. If student met standard of 

success, you may wish to identify your plans for continuous improvement.  

We will spend more time reviewing prerequisites such as eigenvalues and 

eigenvectors since they need them for systems of DE's. 

 

 

Outcome 5: Use Laplace Transforms to solve differential equations IVP's and systems of 

differential equations IVP's, step functions, Delta and Impulse functions.  

 Assessment Plan  

o Assessment Tool: Written exam questions. 

o Assessment Date: Winter 2018 

o Course section(s)/other population: All sections 

o Number students to be assessed: All students 

o How the assessment will be scored: Common written exam questions with a 

set of standard grading guidelines. 

o Standard of success to be used for this assessment: At least 75% of the 

students will score 75% or higher on the questions for each outcome. 

o Who will score and analyze the data: Current course instructor(s) and course 

mentor. 

1. Indicate the Semester(s) and year(s) assessment data were collected for this report.  

Fall (indicate years below) 
Winter (indicate years 

below) 

SP/SU (indicate years 

below) 

   2019      

2. Provide assessment sample size data in the table below.  

# of students enrolled # of students assessed 

86 80 



3. If the number of students assessed differs from the number of students enrolled, 

please explain why all enrolled students were not assessed, e.g. absence, withdrawal, 

or did not complete activity.  

Six students did not take the final. One did not take any tests. 

4. Describe how students from all populations (day students on campus, DL, MM, 

evening, extension center sites, etc.) were included in the assessment based on your 

selection criteria.  

All sections and all populations were assessed. 

5. Describe the process used to assess this outcome. Include a brief description of this 

tool and how it was scored.  

The final exam had six questions embedded in it for assessment purposes. One of 

those six questions assessed this outcome. Each student's grade for this question 

was retrieved for assessment purposes, and the average was obtained as a 

percentage. 

6. Briefly describe assessment results based on data collected for this outcome and tool 

during the course assessment. Discuss the extent to which students achieved this 

learning outcome and indicate whether the standard of success was met for this 

outcome and tool.  

Met Standard of Success: Yes 

61 students out of 80 (76%) scored 75% or better. The average score was 75.3%. 

This is above the standard of success, which states that "At least 75% of the 

students will score 75% or higher on the questions for this outcome." 

7. Based on your interpretation of the assessment results, describe the areas of strength 

in student achievement of this learning outcome.  

The students demonstrated they do the different steps of the Laplace Transform 

method correctly when they do them separately. 

8. Based on your analysis of student performance, discuss the areas in which student 

achievement of this learning outcome could be improved. If student met standard of 

success, you may wish to identify your plans for continuous improvement.  

We need to put more emphasis on putting all the steps of the Laplace Transform 

method together. 

 

 

Outcome 6: Use the numerical methods by Euler and Runge-Kutta to approximate Initial 

Value Problems.  



 Assessment Plan  

o Assessment Tool: Written exam questions. 

o Assessment Date: Winter 2018 

o Course section(s)/other population: All sections 

o Number students to be assessed: All students 

o How the assessment will be scored: Common written exam questions with a 

set of standard grading guidelines. 

o Standard of success to be used for this assessment: At least 75% of the 

students will score 75% or higher on the questions for each outcome. 

o Who will score and analyze the data: Current course instructor(s) and course 

mentor. 

1. Indicate the Semester(s) and year(s) assessment data were collected for this report.  

Fall (indicate years below) 
Winter (indicate years 

below) 

SP/SU (indicate years 

below) 

   2019      

2. Provide assessment sample size data in the table below.  

# of students enrolled # of students assessed 

86 80 

3. If the number of students assessed differs from the number of students enrolled, 

please explain why all enrolled students were not assessed, e.g. absence, withdrawal, 

or did not complete activity.  

Six students did not take the final. One of those six did not take any tests. 

4. Describe how students from all populations (day students on campus, DL, MM, 

evening, extension center sites, etc.) were included in the assessment based on your 

selection criteria.  

All sections and all populations were assessed. 

5. Describe the process used to assess this outcome. Include a brief description of this 

tool and how it was scored.  

One very long question with three parts was given in the final exam on the Runge-

Kutta and Euler methods for solving DE's numerically. The question was very 

long and the students were allowed to do take it home and use computer programs 

for the calculations. It is my estimation that students may take anywhere between 



two hours and six hours to solve this question. Each student's grade was retrieved 

for assessment purposes, and the average was obtained as a percentage. 

6. Briefly describe assessment results based on data collected for this outcome and tool 

during the course assessment. Discuss the extent to which students achieved this 

learning outcome and indicate whether the standard of success was met for this 

outcome and tool.  

Met Standard of Success: Yes 

79 students (98%) out of 80 scored 75% or better. The average score for this 

outcome was 99.4%. Excellent. This exceeded the standard of success by far. The 

standard of success states that "At least 75% of the students will score 75% or 

higher on the questions for each outcome." 

7. Based on your interpretation of the assessment results, describe the areas of strength 

in student achievement of this learning outcome.  

This outcome was excellent. 

8. Based on your analysis of student performance, discuss the areas in which student 

achievement of this learning outcome could be improved. If student met standard of 

success, you may wish to identify your plans for continuous improvement.  

We need to encourage the students to use powerful programmable graphing 

calculators and programs like Maple or its equivalent for this outcome, as the 

calculations can be overwhelming. 

 

III. Course Summary and Intended Changes Based on Assessment Results 

1. Based on the previous report's Intended Change(s) identified in Section I above, 

please discuss how effective the changes were in improving student learning.  

The changes were effective. 

2. Describe your overall impression of how this course is meeting the needs of 

students. Did the assessment process bring to light anything about student 

achievement of learning outcomes that surprised you?  

This is one of our best courses at WCC. Even some U of M advisors are sending 

students to us. The course is required for engineering and other students. 

3. Describe when and how this information, including the action plan, was or will be 

shared with Departmental Faculty.  



The students are pleased with the course, and a lot of them are from another four-

year institution, most from UM. The course covers everything an engineer needs 

to know when they encounter a differential equation in their professional life. 

4.  

Intended Change(s)  

Intended Change 
Description of the 

change 
Rationale 

Implementation 

Date 

Course Materials 

(e.g. textbooks, 

handouts, on-line 

ancillaries) 

More emphasis on 

the following 

topics: 

- Spend more time 

on several kinds of 

non-homogeneous 

types of differential 

equations, using 

both the "Variation 

of Parameters" 

method and the 

method of 

"Undetermined 

Coefficients" 

- Spend more time 

reviewing topics on 

eigenvalues and 

eigenvectors 

(Outcome 4) 

- Putting all the 

steps of the Laplace 

Transform method 

together (Outcome 

5) 

In comparison to 

other areas, these 

areas were weaker 

in the current 

assessment, and 

additional emphasis 

will strengthen 

student 

understanding and 

performance in 

these areas. 

2020 

Other: Computer 

aid 

Numerical Methods 

and Initial Value 

Problems: 

Encourage students 

to use the Maple 

app or other 

programmable 

calculators for 

calculations in 

These calculations 

can be 

overwhelming, and 

programmable 

calculators, as well 

as computer apps 

like Maple would 

enable students to 

solve these 

2020 



questions related to 

Numerical Methods 

and Outcome 6. 

equations more 

efficiently. 

5. Is there anything that you would like to mention that was not already captured?  

6.  

III. Attached Files 

RawData 

MTH2 

Faculty/Preparer:  Mohammed Abella  Date: 08/21/2019  

Department Chair:  Lisa Manoukian  Date: 09/19/2019  

Dean:  Victor Vega  Date: 09/27/2019  

Assessment Committee Chair:  Shawn Deron  Date: 11/22/2019  
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