
Course Assessment Report 
Washtenaw Community College 
 

Discipline Course Number Title 
Heating, Ventilation, Air 
Conditioning and 
Refrigeration 

101 
HVA 101 02/01/2018-
Heating, Ventilation and 
Air Conditioning I 

Division Department Faculty Preparer 
Advanced Technologies 
and Public Service Careers 

Heating, Ventilation and 
A/C Brian Martindale 

Date of Last Filed Assessment Report  

I. Assessment Results per Student Learning Outcome  

Outcome 1: Identify the major components of an A/C system.  

• Assessment Plan  

o Assessment Tool: A departmental final exam will be used to assess 
understanding of key concepts 

o Assessment Date: Winter 2020 

o Course section(s)/other population: 2 sections 

o Number students to be assessed: Random 24-48 students 

o How the assessment will be scored: Answer key 

o Standard of success to be used for this assessment: Minimum of 70% of 
students will achieve a score of 70% or higher 

o Who will score and analyze the data: Departmental faculty 

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) 

2017, 2016      2016   

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

# of students enrolled # of students assessed 
64 31 



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.  

We assessed all the students that we had final exams for. There were 5 sections 
during this time period and I was able to get exams for 3 of them. In the future we 
will work to make sure that data from all sections is available. 

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 students taught on campus. 

5. Describe the process used to assess this outcome. Include a brief description of this 
tool and how it was scored.  

Specific final exam questions based on outcome #1 were reviewed and the number 
of correct answers were counted. Then we determined the percentage of the 
correct answers. 

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 
Based on the results, a minimum of 84% of the students correctly answered each 
question. This meets the standard of success that 70% of the students will score 
70% or higher. The details are: 

Question 17- 28 of 31 students (90%) correctly answered the question. 

Question 20- 26 of 31 students (84%) correctly answered the question. 

Question 64- 30 of 31 students (97%) correctly answered the question. 

Question 65- 28 of 31 students (90%) correctly answered the question. 

Students did very well on this outcome. 

7. Based on your interpretation of the assessment results, describe the areas of strength 
in student achievement of this learning outcome.  

Students performed very well on outcome #1. 



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.  

Students performed least well on question #20. This question will be reviewed to 
determine if the question needs to be revised or include additional instruction on 
this topic. 

 
 
Outcome 2: Recognize the physical state of the refrigerant as it circulates in the refrigeration 
cycle.  

• Assessment Plan  

o Assessment Tool: A departmental final exam will be used to assess 
understanding of key concepts 

o Assessment Date: Winter 2020 

o Course section(s)/other population: 2 sections 

o Number students to be assessed: Random 24-48 students 

o How the assessment will be scored: Answer key 

o Standard of success to be used for this assessment: Minimum of 70% of 
students will achieve a score of 70% or higher 

o Who will score and analyze the data: Departmental faculty 

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) 

2017, 2016      2016   

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

# of students enrolled # of students assessed 
64 31 

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.  

We assessed all the students that we had final exams for. There were 5 sections 
during this time period and I was able to get exams for 3 of them. In the future we 
will work to make sure that data from all sections is available. 



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 students taught on campus. 

5. Describe the process used to assess this outcome. Include a brief description of this 
tool and how it was scored.  

Specific final exam questions based on outcome #2 were reviewed and the number 
of correct answers were counted. Then we determined the percentage of the 
correct answers. 

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 
Based on the results, a minimum of 77% of the students correctly answered each 
question. This meets the standard of success that 70% of the students will score 
70% or higher. The details are: 

Question 21- 28 of 31 students (90%) correctly answered the question. 

Question 45- 31 of 31 students (100%) correctly answered the question. 

Question 56- 29 of 31 students (94%) correctly answered the question. 

Question 59- 24 of 31 students (77%) correctly answered the question. 

Students did very well on this outcome. 

7. Based on your interpretation of the assessment results, describe the areas of strength 
in student achievement of this learning outcome.  

Students performed very well on outcome #2. 

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.  

Students performed least well on question #59. This question will be reviewed to 
determine if the question needs to be revised or include additional instruction on 
this topic. 



 
 
Outcome 3: Identify the major components of a furnace and their proper operation.  

• Assessment Plan  

o Assessment Tool: A departmental final exam will be used to assess 
understanding of key concepts 

o Assessment Date: Winter 2020 

o Course section(s)/other population: 2 sections 

o Number students to be assessed: Random 24-48 students 

o How the assessment will be scored: Answer key 

o Standard of success to be used for this assessment: Minimum of 70% of 
students will achieve a score of 70% or higher 

o Who will score and analyze the data: Departmental faculty 

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) 

2017, 2016      2016   

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

# of students enrolled # of students assessed 
64 31 

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.  

We assessed all the students that we had final exams for. There were 5 sections 
during this time period and I was able to get exams for 3 of them. In the future we 
will work to make sure that data from all sections is available. 

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 students taught on campus. 

5. Describe the process used to assess this outcome. Include a brief description of this 
tool and how it was scored.  



Specific final exam questions based on outcome #3 were reviewed and the number 
of correct answers were counted. Then we determined the percentage of the 
correct answers. 

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 
Based on the results, a minimum of 84% of the students correctly answered each 
question. This meets the standard of success that 70% of the students will score 
70% or higher. The details are: 

Question 10- 29 of 31 students (94%) correctly answered the question. 

Question 25- 26 of 31 students (84%) correctly answered the question. 

Question 34- 28 of 31 students (90%) correctly answered the question. 

Question 57- 29 of 31 students (94%) correctly answered the question. 

Students did very well on this outcome. 

7. Based on your interpretation of the assessment results, describe the areas of strength 
in student achievement of this learning outcome.  

Students performed very well on outcome #3. 

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.  

Students performed least well on question #25. This question will be reviewed to 
determine if the question needs to be revised or include additional instruction on 
this topic. 

 

II. Course Summary and Action Plans Based on Assessment Results 

1. 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?  

I was pleasantly surprised at the high rate of success across the board for all 3 
ourtcomes. 



2. Describe when and how this information, including the action plan, was or will be 
shared with Departmental Faculty.  

The results of the outcomes and course assessment will be discussed at a future 
department meeting. 

3.  
Intended Change(s)  

Intended Change Description of the 
change Rationale Implementation 

Date 

Other: Exam 
Questions and 
related content 

We will review the 
exam questions 
where students 
received a lower 
score (#20, 25 and 
59) to determine if 
the questions need 
to be revised or we 
need to spend more 
time focusing on the 
content. 

The review will 
allow us to either 
revise the questions 
to collect more 
accurate data or 
change how we 
focus on the content 
so that students are 
more successful in 
the course. 

2019 

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

5.  

III. Attached Files 

HVA 101 Outcomes 

Faculty/Preparer:  Brian Martindale  Date: 04/03/2018  
Department Chair:  Robert Carter  Date: 05/13/2018  
Dean:  Brandon Tucker  Date: 05/24/2018  
Assessment Committee Chair:  Shawn Deron  Date: 08/24/2018  
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I. Assessment Results per Student Learning Outcome  

Outcome 1: Identify the major components of an A/C system.  

 Assessment Plan  

o Assessment Tool: Written departmental final at conclusion of course 

o Assessment Date: Fall 2012 

o Course section(s)/other population: all 

o Number students to be assessed: all 

o How the assessment will be scored:  

o Standard of success to be used for this assessment:  

o Who will score and analyze the data:  

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) 

2013, 2012   2014   2014, 2013   

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

# of students enrolled # of students assessed 

115 81 

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.  



81 students completed final exam. Exams from some instructors were not 

available for assessment.  All other students were included in the assessment. 

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 students were selected. 

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

tool and how it was scored.  

Multiple choice questions from final exam related to the outcome using an answer 

key. 

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 

81.8% of the students scored correctly on this outcome. The standard of success 

was 70% of the students will score 70% or higher. 

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

in student achievement of this learning outcome.  

Students seem to have a good understanding of A/C parts. 

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.  

Students may need more instruction on sizing of A/C tubing. 

 

 

Outcome 2: Recognize the physical state of the refrigerant as it circulates in the refrigeration 

cycle.  

 Assessment Plan  

o Assessment Tool: Written departmental final at conclusion of course 

o Assessment Date: Fall 2012 

o Course section(s)/other population: all 

o Number students to be assessed: all 



o How the assessment will be scored:  

o Standard of success to be used for this assessment:  

o Who will score and analyze the data:  

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) 

2013, 2012   2014   2014, 2013   

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

# of students enrolled # of students assessed 

115 81 

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.  

81 students completed final exam. Exams from some instructors were not 

available for assessment.  All other students were included in the assessment. 

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 students were selected. 

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

tool and how it was scored.  

Multiple choice questions from final exam related to the outcome using an answer 

key. 

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 

75.3% of the students scored correctly on this outcome. The standard of success 

was 70% of the students will score 70% or higher. 

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

in student achievement of this learning outcome.  



Students seem to have a good understanding of the state of refrigerant in the cycle. 

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.  

Further explanation of the saturated temperature and pressure may be required. 

 

 

Outcome 3: Identify the major components of a furnace and their proper operation.  

 Assessment Plan  

o Assessment Tool: Written departmental final at conclusion of course 

o Assessment Date: Fall 2012 

o Course section(s)/other population: all 

o Number students to be assessed: all 

o How the assessment will be scored:  

o Standard of success to be used for this assessment:  

o Who will score and analyze the data:  

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) 

2013, 2012   2014   2014, 2013   

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

# of students enrolled # of students assessed 

115 81 

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.  

81 students completed the final exam. Exams from some instructors were not 

available for assessment.  All other students were included in the assessment. 

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 students were selected. 



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

tool and how it was scored.  

Multiple choice questions from final exam related to the outcome using an answer 

key 

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 

79.6% of the students scored correctly on this outcome. The standard of success 

was 70% of the students will score 70% or higher. 

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

in student achievement of this learning outcome.  

Students have a good understanding of furnace parts. 

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.  

Students may need more instruction on furnace venting. 

 

II. Course Summary and Action Plans Based on Assessment Results 

1. 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?  

The overall student understanding of furnace and air conditioning parts seems well 

above the expected average. The proper use of the pressure and temperature 

refrigeration chart will be stressed more in future classes. 

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

shared with Departmental Faculty.  

All instructors of the HVA 101 course will be verbally informed of this need. 

3.  

Intended Change(s)  



Intended Change 
Description of the 

change 
Rationale 

Implementation 

Date 

No changes intended. 

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

5.  

III. Attached Files 

HVA 101 Assessment document  

Faculty/Preparer:  Michael Kontry  Date: 07/14/2015  

Department Chair:  Michael Kontry  Date: 07/16/2015  

Dean:  Brandon Tucker  Date: 08/10/2015  

Assessment Committee Chair:  Michelle Garey  Date: 09/21/2015  
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