Department/Program Review

Self-Study Report
2016 - 2017
Programs: 
0551-Mechanical Engineering Technology
0552-Heating, Air Conditioning, & Refrigeration Eng. Technology
0542-Energy Management Technology
Section I:  Annually Reviewed Information

A:  Department Trend Data, Interpretation, and Analysis

Degree and Certificate Completion Trend Data – OVERALL SUMMARY
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Please provide an interpretation and analysis of the Degree and Certificate Completion Trend Data: i.e. What trends do you see in the above data?  Are there internal or external factors that account for these trends?  What are the implications for the department?  What actions have the department taken that have influenced these trends?  What strategies will the department implement as a result of this data?   

Please be sure to address strategies you are currently implementing to increase completions of degrees and certificates.  What plans are you developing for improving student success in this regard? 
Trend data shows that there was a spike in completions before semester conversion.

Energy Management Technology

Note:  The “overall department completions” are not shown in the graphic above.  
Energy Management Technology completions tend to be cyclical.  Grant funding to help pay student tuition has helped enrollment over the past year and a half and awareness of the program seems to be growing.
HVAC-R Engineering Technology

Completions remained high right after semester conversion as students who started in quarters and did not finish before conversion finished their program of study.  From then, completions have remained fairly flat.
Mechanical Engineering Technology

Like HVAC-R Engineering Technology, completions spiked before semester conversion.  Completions since have remained relatively flat.  During this current academic year there has been an increase in overall enrollment with larger class sizes and additional sections running.  In some instances, the program had students who nearly completed but fell short of graduation because they did not complete courses not accepted by four year schools.
Overall

In all instances, the department does not have allotted funds for program specific marketing.  The department has been working on marketing via various means through its own resources including department open houses hosted on the fourth floor of Building 11.  Over the past year, nearly 4000 high school students and their parents (identified through TechPrep) have been invited to tour our facilities, talk with professors and meet current capstone students.  Currently there is about a 1% return rate.
The department is also working with marketing to invite undecided students to our annual capstone exposition held at the end of spring semester.  At the expo, capstone students display their work and discuss their findings in a tradeshow type format.

The department has also been offering courses at the Learning Centers, including Courseview, with rather poor results.  The department is currently looking at ways to market to potential students who live outside of the downtown Dayton area.
The department has also worked to increase the number of advisory board members.  This benefits the students as we increase the breadth of industry talent and exposes more industry leaders to our programs.
Course Success Trend Data – OVERALL SUMMARY
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Please provide an interpretation and analysis of the Course Success Trend Data.  Please discuss trends for high enrollment courses, courses used extensively by other departments, and courses where there have been substantial changes in success.  

Please be sure to address strategies you are currently implementing to increase course success rates.  What plans are you developing for improving student success in this regard? 


Mechanical Engineering Technology

Mechanical Engineering Technology students continue to have success rates above those of the division as well as the college as a whole.  Successful completion is helped by the fact that the program transfers well into the University of Dayton’s Mechanical Engineering Technology baccalaureate program.
HVAC-R Engineering Technology

The HVAC-R Engineering Technology completion rates are on the rise.  Recently, there has been more demand than the program has students.  All students in the program have employment opportunities upon graduation, with many getting hired before completion.

Energy Management Technology

Note:  The graph improperly shows the name of Environmental Engineering Technology but the correct Energy Management Technology GL code.
Students within the Energy Management Technology program have very high success rates.  There is nearly a 100% placement rate for students upon completion.  Students within the program are exposed to a wide range of coursework ranging from installation practices to in-depth building audits.

Overall

Student success rates are higher than both collegewide and the division.  This can be attributed to one main reason:  the faculty within the Mechanical, HVAC-R and Energy programs are outstanding.  The faculty take an interest in their students, are available outside of class, share personal experiences that help reinforce key concepts, are knowledgeable in content, have a passion for teaching and are willing to work with students who have special needs.  Faculty also listen closely to advisory board members who help steer curriculum and ensure courses are current with industry.  Most of the faculty within the department are recipients of a nationally recognized teaching award.  Faculty information can be found in Appendix B.

In all three programs of study, an internship is the preferred elective.  Students who exercise this option also tend to get hired by the host company which generally provides an incentive for the student to finish their program.
Most importantly, all three programs have professors that take a genuine interest in the student and the student’s future.  Personal, one on one mentoring, helps students be successful in both coursework and overall completion.
In all cases the department and faculty place a lot of confidence in their respective advisory board members to help steer curriculum and identify new and upcoming trends.  Advisory board members often offer internship opportunities and a means of networking for students during events like the capstone dinner and expo.

OPTIONAL - Please provide any additional data and analysis that illustrates what is going on in the department (examples might include accreditation data, program data, benchmark data from national exams, course sequence completion, retention, demographic data, data on placement of graduates, graduate survey data, etc.)

The HVAC-R Engineering Technology and Mechanical Engineering Technology programs underwent a comprehensive ETAC/ABET accreditation visit in October 2016.  The findings of the accreditation team visit can be found in Appendix C of this report.  Appendix D shows the department’s action plan as it relates to the ABET findings.  Both reports show information from Architectural Technology, Civil Engineering Technology, Construction Management Technology, and Environmental Engineering Technology which were also evaluated during the visit.


B:  Progress Since the Most Recent Review

Below are the goals from Section IV part E of your last Program Review Self-Study.  Describe progress or changes made toward meeting each goal over the last year.

	GOALS
	Status
	Progress or Rationale for No Longer Applicable

	NEED TO BE DEVELOPED.  Self-study simply notes that “Comments made in sections a through d above describe the department’s direction in curriculum and course delivery and innovative applied learning techniques”. 


	In progress 
Completed 
No longer applicable 
	Both the MET and HVACR programs investigate and use various techniques to improve student learning based upon goals provided by the industry we serve as delivered by our advisory committees.

For example, the guitar class provides a serious look into product lifecycle management using a vehicle students find fun and attractive.  This has been so successful that we use it as a recruiting tool in area high schools.

Additionally, our MET capstone project over the last three years involved the design and construction of the SAE baja buggy.  This project included heavy industry involvement, hands‑on activity components, and applied learning.

Similarly, the Integrated Capstone for the HVAC program (which involved working with Architectural, Civil, Construction Management, and Environmental) has provided students with a near 'real life' experience replete with proper design process, discussions with industry engineers and sales persons, and interpersonal issues that require solution so as to get the job done.

The HVAC program has also been well supported by industry.  Local business has donated tens of thousands of dollars in money and equipment to improve our education in HVAC controls and systems.  This has included $25,000 worth of control products, $5,000 from ASHRAE to aid in the construction of a HW/CW system on which we will be able to train, and a new geothermal heat pump unit.

Also, local HVAC industry professionals visit our second year classes to make presentations to our students on current technologies relevant to the profession.  We currently have six persons providing such activities in four separate (quarter) courses.  Such discussions serve to reinforce to the student all the material they've been learning in the classroom.

Our HVAC students are all student members of ASHRAE.  As such, they make at least two visits to a local chapter student nights each year.  These visits are a required activity that is part of the second year curriculum.  These visits result in our students gaining exposure to local industry professionals often resulting in an offer for a job interview.





	RECOMMENDATIONS
	Status
	Progress or Rationale for No Longer Applicable

	As the HVAC program has additional capacity, and there is a need for additional workers in the industry at a time when individuals in the community are seeking retraining, the department should explore creative means to market the degree and certificate programs to a variety of audiences. These could include e-marketing, a focus on green technologies, etc.  In the marketing of this program, consideration should be given to differentiating Sinclair’s HVAC program in the public’s perception from programs offered at other institutions.


	In progress  FORMCHECKBOX 

Completed  FORMCHECKBOX 

No longer applicable 
	The department has been working with marketing to increase marketing efforts within the community, including highlighting our residential and commercial courses and our robust, state of the art laboratory.
The department is also working on a series of short video clips that give a tour of facilitates as well as interview current and alumni students.

	While learning experiences designed to facilitate the achievement of general education outcomes as well as program outcomes appear to be in place, there is no documented evidence that those outcomes are being met. Support is available through the College-Wide Assessment Committee to design methods for collecting, analyzing, and documenting these outcomes.


	In progress 
Completed 
No longer applicable 
	Although such evidence is collected throughout the program, the primary point of assessment occurs during capstone.  Students are required to provide a number of written documents, presentations, and a final design.  These documents are presented to the advisory members for comment and graded/assessed by capstone faculty.  Shortcomings are documented under our capstone project 'Lessons Learned' list with improvements enacted over the following year where appropriate.


	The department should consider the value of and need for the AAS degree in MET, given the current emphasis on the four year technical degree. Students with interest in mechanical engineering might be better served by the Engineering Science University Parallel degree. 


	In progress 
Completed 
No longer applicable 
	The MET program is one of the three most highly recognizable and one of the most popular engineering technology programs that can exist at any school nationally.  Elimination of this program would be quite hurtful to the local community.  This program does feed many of the area four-year engineering technology programs including University of Dayton and Miami University.

As the name implies, the Engineering Science University Parallel program serves a completely different audience than the MET program.  ESUP is a pre‑engineering degree that transfers to any school with a four‑year Engineering Science curriculum such as Wright State and the University of Dayton.  (Please note that UD has both Engineering Science and Engineering Technology programs)

 


	The department is encouraged to confer with the Mathematics Department to explore means of improving student success. The formation of learning communities between math and early program courses might be an effective strategy.


	In progress 
Completed 
No longer applicable 

	We have been reviewing the math sequencing in both programs to ensure it meets or exceeds industry standards and needs especially as we look to expand the MET program at Courseview.  Miami University would be the closest school to which students enrolled at Courseview in MET might attend and alignment with their math requirements will allow a smoother transition for students.

A recent revision of the curriculum has replaced Tech Math with MAT1580 Precalculus in hopes of better preparing students for both industry and continuing education.
The department has also developed MET1111 Preparatory Math for Engineering Technology which introduces Mechanical Engineering Technology students to real-world engineering applications.



	Examine degree and certificate completion rates for the department’s programs and identify factors that contribute to low completion rates.  Determine whether low productivity programs should be revised in order to attract and graduate more students or whether selected offerings should be discontinued.
	In progress 
Completed 
No longer applicable 
	Trend data indicates increased completion rates.  Our efforts have been successful and we will continue those efforts.


C: Assessment of General Education & Degree Program Outcomes

For the past two years, departments have been asked in their Annual Update submissions to identify courses and assignments where General Education Outcomes could be assessed for mastery (with the exception of Oral and Written Communication – for those two outcomes the College is piloting a process to collect data, no data need be reported for those two outcomes in this self-study).  Please report any assessment results you have for the first four General Education outcomes based on the courses and assignments that were identified by your department in the previous two Annual Update cycles. (The last two are optional).

	General Education Outcomes
	Courses identified by the department where mastery could be assessed
	Assessment Methods

Used
	What were the assessment results?

(Please provide brief summary data)

	Critical Thinking/Problem Solving
	MET2780 - Mechanical Engineering Technology Capstone
HVA2780 - HVACR Engineering Technology Capstone Project

EGV2780 – Energy Management Technology Capstone

MET2711 – Ethics for Engineering Technology Professionals


	SAE Mini-Baja Design Project

Advisory Surveys

Advisory Surveys

Challenger Case,
KC Skywalk Case Rubric

	70% of the students successfully completed the tasks.

3.73/4.0 with 11 respondents

9/9 with 2 respondents

Average score: 85% (day)  75.8% (night)

Students achieving 70% threshold: 83.3% (day)  83.3% (night)



	Values/Citizenship/Community
	MET2711 - Ethics for Engineering Technology Professionals
	Risky Tank Materials and Writing Assignment Rubric
	Fall 2016 results:

Average score: 81.74% (day)  80% (night)

Students achieving 70% threshold: 82% (day)  92% (night)


	Computer Literacy
	MET2780 - Mechanical Engineering Technology Capstone

HVA2780 - HVACR Engineering Technology Capstone Project

EGV2780 – Energy Management Technology Capstone


	SAE Mini-Baja Design Project


Advisory Surveys

Advisory Surveys


	
70% of the students successfully completed the tasks.

3.73/4.0 with 11 respondents

9/9 with 2 respondents



	Information Literacy
	MET2780 - Mechanical Engineering Technology Capstone

HVA2780 - HVACR Engineering Technology Capstone Project

EGV2780 – Energy Management Technology Capstone


	SAE Mini-Baja Design Project

Advisory Surveys

Advisory Surveys


	70% of the students successfully completed the tasks.

3.73/4.0 with 11 respondents

9/9 with 2 respondents



	Oral Communication
	MET2711 - Ethics for Engineering Technology Professionals
	
Ethics Presentation and Real-world Case Rubric

	Average score: 87.8% (day)  91.7% (night)

Students achieving 70% threshold: 82% (day)  100% (night)



	Written Communication
	MET2711 - Ethics for Engineering Technology Professionals
	Final Written Case Instructions and Grading Rubric.

	Average score: 92.3% (day) Night section did not complete.

Students achieving 70% threshold: 91%



	Are changes planned as a result of the assessment of general education outcomes?  If so, what are those changes? 
	No changes planned at current time.  Faculty will continue to monitor feedback from advisory board members, employers and alumni.

	How will you determine whether those changes had an impact? 
	N/A


The Program Outcomes for the degrees are listed below.  All program outcomes must be assessed at least once during the 5 year Program Review cycle, and assessment of program outcomes must occur each year. 
	Energy Management Technology 
Program Outcomes
	To which course(s) is this program outcome related?
	Year assessed or to be assessed.
	Assessment Methods

Used


	What were the assessment results?

 (Please provide brief summary data)

	Apply fundamental technical principles to evaluation of energy systems.


	HVA 1261   HVA 1201   HVA 1221   MAT 1280   MAT 1290   EGV 1301   EGV 2780   PHY 1131  
	2017
	Capstone final project.
	Results will be available after spring semester.

	With knowledge of building envelope, building mechanical & building electrical systems, perform an energy audit & prepare a complete report with recommendations for savings opportunities.


	HVA 1201   HVA 1221   HVA 1351   CAT 1111   
EET 1120   EGV 1201   EGV 1301   EGV 1351   EGV 2201   EGV 2251   EGV 2301   HVA 1261   
	2016
	Capstone final project.
	Student success rates equaled 100%.  Client success rates also equaled 100%.

Students wrote 10 reports. Clients included Montgomery County, Sinclair Community College and a few local school district buildings.

Overall, students recommended practices that would save these clients over $200,000 yearly in energy consumption.  This represents a 16% savings on their current energy usage.

The clients were happy with their work and commented that the reports were both professional in display and readable. 

	Demonstrate professionalism through ethical behavior, demonstrating sensitivity to individuals of other cultures, & conveying a global perspective on energy issues.
	OTM: Arts & Humanities Elective
OTM:  Social & Behavioral Sciences Elective
MET 2711
	2015
	Challenger case and KC Skywalk case w/ written rubrics for Professionalism

NSPE Ethics quiz for ethical responsibilities

Diversity, Risky Tank case w/written rubric
	Challenger Case:

Average score: 91.1% (spring)  100% (fall)

Students achieving 70% threshold: 

90% (spring)  100% (fall)

KC Skywalk Case:

Average score: 81.3% (spring)  82% (fall)

Students achieving 70% threshold: 

90% (spring)  100% (fall)

NSPE Ethics Quiz

Average score: 82.6% (spring)  84% (fall)

Students achieving 70% threshold: 

91% (spring)  100% (fall)

Risky Tank (Diversity: 

Average score: 72.4% (spring)  91.2% (fall)

Students achieving 70% threshold:

 64% (spring)  100% (fall)




	Develop an energy management plan.
	EGV 1251   EGV 1301   EGV 2780  
	2017
	Capstone final project.
	Results will be available after spring semester.

	Assess a site for the use of renewable energy technologies & prepare a proposal for installation, taking into account applicable codes, & standards, utility rate structures, economics & safety.


	EGV 1101   EGV 1251   EGV 1301   EGV 2101   
EGV 2151   EGV 2780  
	2018
	
	

	Effectively communicate technical information.
	COM 2211   MET 1131   ENG 1101
	2015
	Oral communication: real world ethics case presentation graded by rubric

Written communication, final case graded by rubric
	Real world ethics case oral presentation: Average score: 87.6% (spring)  95.3% (fall)

Students achieving 70% threshold: 

91% (spring)  100% (fall)

Final ethics case: Average score: 84% (spring)  88.2% (fall)

Students achieving 91% threshold: 

100% (spring)  100% (fall)


	HVAC-R Engineering Technology

Program Outcomes
	To which course(s) is this program outcome related?
	Year assessed or to be assessed.
	Assessment Methods

Used


	What were the assessment results?

 (Please provide brief summary data)

	Demonstrate an in-depth understanding of the troubleshooting, commissioning, design and documentation processes for commercial HVACR systems and subsystems via the application of industry accepted techniques, methods, and tools including but not limited to handbooks, manuals, codes and software.


	EET1120

EET1139

HVA 2780 HVA Elective

HVA1201

HVA1221

HVA1241

HVA1301

HVA1351

HVA1401

HVA2251

HVA2351
	2014-15
	Assessment of capstone.


	Feedback from industry led advisory board members showed favorable opinions of the educational achievements of capstone students.

2016:  Results / Actions: 

Spring 2016

Midterm Scores:3.14/4.0 with 7 respondents

Midterm Comments:
3 of 7 respondents provided comment

At this stage of development, team is moving in right direction

Needs further understanding of the commissioning process

All students are ahead of where I thought they would be at this point

Actions:  Although not indicated in written comments, verbal comments requires I stress the functional testing of all major equipment

Final Scores:
3.73/4.0 with 11 respondents

Final Comments
6 of 11 respondents provided comment

Excellent job working through the bumps in the road.  “Real World”.

Started from scratch and pulled off a great project

It was great to see how far the HVAC program has come in the last five
years.  Hands-on experience is key to success

This is really a first class learning experience.  The students really leaned.

Both fortunate and unfortunate that there were few students and a system
was in disrepair.  Taught commissioning and self-reliance

This is a real world project and it looks like the students are ready for the real
world

Required Action:  No action is currently required.  However, I will continue to develop commissioning experience with proper documentation.  Irrespective of advisory’s satisfaction, I believe it needs to be taken to the next level.




	Communicate effectively in a technical environment, including written and oral communication, effective listening and technical presentation.


	CAT1111

ENG1101 COM2211 MET1131 
MET2711
	2015
	Oral communication: real-world ethics case presentation graded by rubric

Written communication, final case graded by rubric
	Real-world ethics case oral presentation: Average score: 87.6% (spring)  95.3% (fall)

Students achieving 70% threshold: 

91% (spring)  100% (fall)

Final ethics case: Average score: 84% (spring)  88.2% (fall)

Students achieving 91% threshold: 

100% (spring)  100% (fall)




	Recognize professional, ethical and societal responsibilities, respect diversity and commit to lifelong learning.  


	HVA Elective

MET2711

OTM Social & Behavioral Sciences
	2015-16
	Assessment of capstone.

Graduate exit interviews.

Employer surveys.

Co-op feedback.

Challenger case and KC Skywalk case w/ written rubrics for Professionalism

NSPE Ethics quiz for ethical responsibilities

Diversity, Risky Tank case w/written rubric
	Advisory board members had favorable evaluations of students.

Many students interviewed expressed intent to continue on to a baccalaureate degree.

Challenger Case:

Average score: 91.1% (spring)  100% (fall)

Students achieving 70% threshold: 

90% (spring)  100% (fall)

KC Skywalk Case:

Average score: 81.3% (spring)  82% (fall)

Students achieving 70% threshold: 

90% (spring)  100% (fall)

NSPE Ethics Quiz

Average score: 82.6% (spring)  84% (fall)

Students achieving 70% threshold: 

91% (spring)  100% (fall)

Risky Tank (Diversity: 

Average score: 72.4% (spring)  91.2% (fall)

Students achieving 70% threshold:

 64% (spring)  100% (fall)



	Apply principles of mathematics, physics, chemistry, thermodynamics, psychrometrics and fluid mechanics to HVACR systems.


	CAT1131

EET1120

HVA1301

HVA1351

MET1580

PHY1141
	2012-13
	Assessment of capstone.

Placement testing results.

Locally developed tests and quizzes.
	Students are generally underprepared to enter the program mathematically and often start in DEV courses or courses below the required math sequence.

One strong point of our program is incorporating real world problems and solutions into the curriculum.  

Students tend to have a better success rate and material retention when the physical sciences are related to their chosen topic of study.



	Apply principles of environmental safety and health to HVACR system operation, maintenance, troubleshooting and design.


	HVA 1201 HVA 2251 HVA 2351

HVA 1301

HVA Elective
	2013-14
	Locally developed tests and quizzes.

Lab observations.
	Students have a low rate of injury in the lab.  Student to teacher ratios are kept to a manageable number.


	Mechanical Engineering Technology Program Outcomes
	To which course(s) is this program outcome related?
	Year assessed or to be assessed.
	Assessment Methods

Used


	What were the assessment results?

 (Please provide brief summary data)

	Use mathematical and scientific skills to analyze product properties including form, function, fit, strength, thermal and fluid properties, etc.
	MET1111

MET1161

MET1231

MET1241

MET1281

MET1301

MET2151

MET2201

MET2251

MET2301

MET2351

MET2401

MET2780

CAM1109
	2014 15
	Assessment of capstone.

Strength of Materials Highway sign project and presentation.


	Feedback from industry led advisory board members showed favorable opinions of the educational achievements of capstone students.

2016:  70% of the students successfully determined wind speed and loads using fluid dynamic equations utilizing local/federal codes, calculated maximum principal stresses and location where it occurred, and used the maximum stresses to design appropriate supporting structures and cross sectional geometries.




	Recognize professional ethical and societal responsibilities, respect diversity and demonstrate a commitment to lifelong learning.
	MET1231

MET1281

MET2711

MET2780 
	2015
	Challenger case and KC Skywalk case w/ written rubrics for Professionalism

NSPE Ethics quiz for ethical responsibilities

Diversity, Risky Tank case w/written rubric

Trademark Copyright Case
	2016:

Challenger Case:

Average score: 91.1% (spring)  100% (fall)

Students achieving 70% threshold: 

90% (spring)  100% (fall)

KC Skywalk Case:

Average score: 81.3% (spring)  82% (fall)

Students achieving 70% threshold: 

90% (spring)  100% (fall)

NSPE Ethics Quiz

Average score: 82.6% (spring)  84% (fall)

Students achieving 70% threshold: 

91% (spring)  100% (fall)

Risky Tank (Diversity: 

Average score: 72.4% (spring)  91.2% (fall)

Students achieving 70% threshold:

 64% (spring)  100% (fall)

The FTF section had 100% successful completion.  

In the online section 70% of the students successfully completed the assignment.




	Design in detail individual parts from functional sketches provided by an engineer, and model them using a three dimensional parametric modeler. (i.e. 3 D CAD)
	MET1231

MET1281

MET2711

MET2780
	2015 16
	Assessment of capstone.

Graduate exit interviews.

Employer surveys.

Co-op feedback.

SolidWorks Technical Report


	Advisory board members had favorable evaluations of students.

The department was able to secure capital funding to purchase a newer 3D printer.  Additional curriculum is being designed to utilize its advanced features.

2016:  70% of the students successfully complete the Assignment  

Students met the assessment with a 70% completion average.

70% of the capstone students successfully complete the tasks listed under “Description of Points Assessed”.




	As an interdisciplinary team member, develop products, processes, solve problems, perform project planning, prepare time estimates and make sound ethical decisions.
	MET1231

MET1241

MET1301

MET2780
	2015 2016
	Assessment of capstone.

Graduate exit interviews.

Employer surveys.

Co-op feedback.

Strength of Materials Highway Sign Project
	Advisory board members had favorable evaluations of students.

Students in the capstone course have worked with outside industry partners.  Evaluations from those partners were also favorable.

Exit interviews indicate that students liked working with industry partners on real projects. 

2016:  70% of the students successfully evaluated codes, established design objectives, designed the appropriate supporting structure, and evaluated their design for safety by calculating safety factors in a team environment.
70% of the students successfully complete the tasks listed under “Description of Points Assessed”.




	Communicate effectively orally, in writing and graphically on an interdisciplinary team as a design technician using appropriate tools
	MET1231

MET1241

MET1281

MET2711

MET2780
	2015
	Oral communication: real world ethics case presentation graded by rubric

Written communication, final case graded by rubric

Strength of Materials Highway Sign Project
	Real world ethics case oral presentation: Average score: 87.6% (spring)  95.3% (fall)

Students achieving 70% threshold: 

91% (spring)  100% (fall)

Final ethics case: Average score: 84% (spring)  88.2% (fall)

Students achieving 91% threshold: 

100% (spring)  100% (fall)

2016:  70% of the students successfully communicated their results and calculation during the semester and at the end of the semester using CAD models, Power Point presentations, tables and graphs using Excel, and written reports.




	Document the product/process model using appropriate means (multi view drawings, pictorials, catalog/manual illustrations, charts/graphs, shaded image, animation, etc.)


	MET1231

MET1241

MET1281

MET1301

MET2780
	2013 14
	Locally developed tests and quizzes.

Lab observations.

Candy Dispenser Project
	Students have a low rate of injury in the lab.  Student to teacher ratios are kept to a manageable number.

2016:  The FTF section had 80% successful completion of a 70% or better score on the project. 

 In the online section 66% of the students successfully completed the assignment with a score of 70% or better.  3 of the online students ran out of time in getting the assignments in. This contributed to the lower percentage score.  4 out of 4 of the successful completers of the course finished the project successfully. 




	Are changes planned as a result of the assessment of program outcomes?  If so, what are those changes? 


	Capstone continues to provide students with a challenging learning exercise that draws upon their prior coursework.  Capstone projects will continue to evolve as needs of industry present themselves.

Working with industry partners also helps to give students ownership to capstone projects.  
More partner projects will be sought.


	How will you determine whether those changes had an impact? 


	Feedback from advisory board during Capstone midterm presentations

Feedback from advisory board members at Capstone Expo and dinner at end of semester

Results of accreditation efforts in October 2016.

Feedback from self-study report for accreditation.

Feedback from internship partners.



Section II:  Overview of Department

A. Mission of the department and its programs(s)

What is the purpose of the department and its programs?  What publics does the department serve through its instructional programs?  What positive changes in students, the community and/or disciplines/professions is the department striving to effect?

The Energy Management Technology, HVAC-R Engineering Technology and Mechanical Engineering Technology programs are part of the Engineering Technology Design Department (ETD), which houses seven two year degree programs:  Architectural Technology, Civil Engineering Technology, Construction Management Technology, Energy Management Technology, Environmental Engineering Technology, HVAC-R Engineering Technology and Mechanical Engineering Technology.  

A 2015 survey of ETD students indicated that 26% of fall semester students surveyed intend to conclude their education with attainment of their associate’s degree.  The same 2015 survey of ETD students indicated that 38% of fall semester students surveyed intend to continue their education at the baccalaureate level.

Most courses are offered in a mixture of days and evenings as traditional lecture/laboratory courses.  There are a limited number of technical courses offered off-campus.  Some courses are available through on-line offerings.

Currently, the program education objectives of the three programs are:

· Graduates have the knowledge and skills necessary to function as a design technician or closely related position in industry.

· Graduates have the knowledge and skills necessary to transfer into a baccalaureate degree program.

After our October ABET accreditation review, it was suggested that these objectives be reworded to show they kinds of things students would be doing in 3-5 years after graduation.  Work is underway by faculty to rewrite and present those revisions to the programs respective advisory boards. 
The student outcomes for the Energy Management Technology program are:

· Apply fundamental technical principles to evaluation of energy systems.

· With knowledge of building envelope, building mechanical & building electrical systems, perform an energy audit & prepare a complete report with recommendations for savings opportunities.

· Demonstrate professionalism through ethical behavior, demonstrating sensitivity to individuals of other cultures, & conveying a global perspective on energy issues.

· Develop an energy management plan.

· Assess a site for the use of renewable energy technologies & prepare a proposal for installation, taking into account applicable codes, & standards, utility rate structures, economics & safety.

· Effectively communicate technical information.

The student outcomes for the HVAC-R Engineering Technology program are:

· Demonstrate an in-depth understanding of the troubleshooting, commissioning, design and documentation processes for commercial HVACR systems and subsystems via the application of industry accepted techniques, methods, and tools including but not limited to handbooks, manuals, codes and software.

· Communicate effectively in a technical environment, including written and oral communication, effective listening and technical presentation.

· Recognize professional, ethical and societal responsibilities, respect diversity and commit to lifelong learning.  

· Apply principles of mathematics, physics, chemistry, thermodynamics, psychrometrics and fluid mechanics to HVACR systems.

· Apply principles of environmental safety and health to HVACR system operation, maintenance, troubleshooting and design.

The program outcome for the Mechanical Engineering Technology program are:

· Use mathematical and scientific skills to analyze products including form, function, fit, strength, thermal and fluid properties, etc.

· Recognize professional, ethical and societal responsibilities, respect diversity and commit to lifelong learning.  

· Design in detail individual parts from functional sketches provided by an engineer, and model them using a three-dimensional parametric modeler. (i.e. 3-D CAD)

· As an interdisciplinary team member, develop products, processes, solve problems, perform project planning, prepare time estimates and make sound ethical decisions.

· Communicate effectively orally, in writing and graphically on an interdisciplinary team as design technician using appropriate tools.

· Document the product/process model using appropriate means (multi-view drawings, pictorials, catalog/manual illustrations, charts/graphs, shaded image, animation, etc.)

These program outcomes are the result of a combined effort of the faculty, employers, students, and the advisory board which is comprised of industry professionals and subject matter experts.

The primary objective of each program is to provide an educational experience that develops job skills necessary to ensure employment in a technical field upon graduation. To succeed with this goal, the curriculum offers quality courses combined with state of the art laboratories. In addition, the curriculum is structured to allow graduates to transfer to baccalaureate degree programs.
The program constituents are:

· The Students: A diverse group of men and women who come to Sinclair in search of the first steps toward a higher education or looking to improve their skills in  this ever changing world of technology.

· The Faculty: A well trained group of individuals who are committed to improving the knowledge and skills of those entrusted to their care. Their resumes are included in Appendix B.

· The Administration of Sinclair: Those professionals who guide the institution to be the affordable center of education for over 34,000 unique students (2014-1015 school year).

· The Advisory Board: Community leaders and experts in the industries related to MET contracting, design, installation, sales, and operation.

· Local High Schools: Partnerships through College Credit Plus, Tech Prep, Project Lead the Way, and Quick Start.

· Taxpayers of Montgomery County, Ohio: These constituents have invested heavily in Sinclair’s future for the benefit of business, industry and the community. 

· Local Employers: Dependent on a well trained workforce to remain competitive.

· Regional Colleges and Universities: Those organizations who accept Sinclair students who wish to carry their education to the next level.

· Engineering Technology Accreditation Commission of ABET (ETAC of ABET): The organization that sets the standards for excellence in Engineering Technology programs.

Does your department have any departmental accreditations or other form of external review?

____X___   Yes
________   No

If yes, please briefly summarize any commendations or recommendations from your most recent accreditation or external review.  Note any issues that the external review organization indicated need to be resolved.    Is the department meeting all thresholds for accreditation?
The HVAC R Engineering Technology and Mechanical Engineering Technology programs underwent a thorough self-study and site visit as part of the ETAC/ABET reaccreditation process.  The review team’s findings can be found in Appendix C with the department’s action plan located in Appendix D.  A final decision will be made mid-2017.  It is anticipated that both programs will receive the maximum six year accreditation.
Section III:  Overview of Program

A. Analysis of environmental factors

This analysis, initially developed in a collaborative meeting between the Assistant Provost of Accreditation and Assessment and the department chairperson, provides important background on the environmental factors surrounding the program.  Department chairpersons and faculty members have an opportunity to revise and refine the analysis as part of the self-study process.  

PROGRAM REVIEW - ENVIRONMENTAL SCANNING TEMPLATE 2016

Programs:  Energy Management Technology (0542); Heating, Ventilation, Air Conditioning and Refrigeration Engineering Technology (0552), Mechanical Engineering Technology (0551)

	Who are your key internal stakeholders?
	Students

Faculty

Adjunct Faculty

Staff

Lab Technicians



	How do you know if you are meeting their needs?  
	Feedback from students after graduation.

Inviting former students to serve on our advisory board to help direct the program.

Exit interviews are conducted by discipline during their final capstone course.

Faculty engagement.

Faculty grant projects.

Lack of faculty turnover.

Faculty performance reviews are positive and proficient.




	Who are your key external stakeholders?
	Industry

Four Year Universities

Parents and Relatives of Students

	How do you know if you are meeting their needs?  
	Industry is hiring our graduates.

Students can easily transfer Sinclair coursework to universities in most cases.

Price to value ratio is positive.  Families continue to send students to our programs.

Department chair regularly meets with both students and parents.




Section IV:  Department Quality
PLEASE REFER TO THE DATA BELOW IN RESPONDING TO THE QUESTIONS IN THIS SECTION OF THE SELF STUDY.  DATA INCLUDES:

· Number of registrations (also known as seat count or duplicated headcount) for the budget code by fiscal year

· Full time Equivalents (FTE) (credit hours divided by 15) for the budget code by fiscal year

· Average Class Size (ACS) (average section size with appropriate adjustments) for the budget code by fiscal year

· Full time/Part time Ratio (percent of payload hours taught by full time and adjunct faculty) for the budget code by fiscal year
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[image: image8.png]Full-time Part-time Ratio - 0551

100%
90%
80%
70%
60%
50%
20%
30%
20%
10%

0%
FY2007-08  FY200809 ~ FY2009-10  FY2010-11  FY2011-12  FY2012-13  FY2013-14  FY201415  FY2015-16

m%Fulltime  ®% Part-Time ™% Unknown





[image: image1.png]Overall Department Completions
(Degrees, Certificates, and Short-term Certificates)

3 34
31
27 27
22
20 . -
1746 0551 - Mechanical Engineering Tech
14 - 13 0552 - Hvac-R Engineering Tech
9
7

FY07-08 FY08-09 FY09-10 FY10-11 FY11-12 FY12-13 FY 13-14 FY 14-15 FY 15-16





[image: image9.png]Full-

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

me Part-time Ratio - 0552

FY2007-08  FY200809  FY200910  FY2010-11  FY201112  FY201213 FY201314  FY2014-15  FY2015-16

m%Fullime  ®%Part-Time ®% Unknown





A. Evidence of student demand for the program

How has/is student demand for the program changing?  Why?  Should the department take steps to increase the demand?  Decrease the demand? Eliminate the program?  What is the likely future demand for this program and why?  
Energy Management Technology
Trend data shows that enrollment is virtually flat in the program.  It is anticipated that future demand in the program will grow as more and more building owners and operators desire to cut costs through energy management principles and as alternative energy continues become more commonplace.

HVAC-R Engineering Technology

Trend data shows that enrollment is flat in the program.  Recently, there has been increased competition from for-profit schools in the area.  Like Energy, the demand for qualified workers will grow as building owners and operators look to save money in operating costs.  The industry is beginning to lose workers as the baby boomer generation begins to enter retirement.  
Mechanical Engineering Technology
Trend data shows that enrollment is on the rise.  Interest in new technologies like 3D printing and programs like Project Lead the Way (PLTW) are helping to drive interest in mechanical careers.  It is anticipated that enrollment will continue to rise.


B. Evidence of program quality from external sources (e.g., advisory committees, accrediting agencies, etc.)

What evidence does the department have about evaluations or perceptions of department/program quality from sources outside the department?  In addition to off campus sources, include perceptions of quality by other departments/programs on campus where those departments are consumers of the instruction offered by the department.

Advisory board feedback and comments can be found in Appendix E: 2016 Capstone Report.
The most recent accreditation review in 2016 by ETAC/ABET was positive and announcement of full accreditation is expected sometime during summer 2017.  A report of their minor findings can be found in Appendix C, with the department’s action plan in Appendix D.

C. Evidence of the placement/transfer of graduates

What evidence does the department/program have regarding the extent to which its students transfer to other institutions?  What evidence does the department have regarding the rate of employment of its graduates?    What data is available regarding the performance of graduates who have transferred and/or become employed?  What data is available from RAR graduate surveys?    
Energy Management Technology students are split between pursuing a baccalaureate degree and entering the workforce.

Students in Mechanical Engineering Technology are more likely to pursue a baccalaureate degree over an HVAC-R Engineering Technology student.  The program’s smoothest articulation agreement is with the University of Dayton.
Students in the HVAC-R Engineering Technology program are most likely to enter the workforce after graduation.  Students who do wish to pursue a baccalaureate degree do not have many local options in HVAC-R.  Several graduates have enrolled at Ferris State in Michigan to further their education.

In all programs, general education courses were chosen in order to facilitate potential transfer by students into a baccalaureate program.  Mathematics, Physics, Communications, Political Science and English Composition courses are included in the approved Ohio Transfer Module (OTM) course menu, guaranteeing seamless transfer of credit to any public institution in Ohio.
Little is known by the department once a student graduates from their respective program.  The ETD department has attempted to keep in touch with students via social media resources like FaceBook and by asking for graduates to serve on the advisory board, but has had minimal response once students have graduated.  Employment information comes from employers, advisory board information or from alumni who report back to faculty and staff.
The department has had success with students obtaining employment at their place of internship, sometimes directly after the internship has concluded and before the student has graduated.
D. Evidence of the cost effectiveness of the department/program

What is the department doing to manage costs?  What additional efforts could be made to control costs?  What factors drive the costs for the department, and how does that influence how resources are allocated?  What has the Average Class Size been for the department since the last Program Review, and what are steps that the department could take to increase Average Class Size?  Has the department experienced any challenges in following the Two Year Course Planning Guide?  
Because of the uniqueness of the Engineering Technology Design department housing seven programs, the department is able to capitalize on economies of scale.  This helps reduce costs by sharing expenses and resources.  
Average class size has been on the rise for both Energy Management Technology and Mechanical Engineering Technology.  Most of these sections are capped at 18, which is the number of workstations in a typical room.  In order to maintain a safe working environment, HVAC-R Engineering Technology courses are capped at 12.

In all cases, the programs have had a few challenges in following Two Year Course Planning Guide as there are not always enough enrollment to run a day and evening section.  Energy Management Technology typically has several courses that run as TBA so that students will graduate on time.


     
Section V:  Department/Program Status and Goals

A. List the department’s/program’s strengths, weaknesses, opportunities, and threats (SWOT analysis).

     
Energy Management Technology
Strengths
Excellent faculty and state of the art lab.  Curriculum in line with industry standards and needs.  LEED certification possible.
Weaknesses
Community does not have knowledge of program.  One full-time faculty responsible for all aspects of program.  Small advisory board.
Opportunities
Grow advisory board members.  Market to local community.  Increase exposure during open house and on-campus events.
Threats

Changes in legislation reducing energy management practices.
HVAC-R Engineering Technology

Strengths
Excellent faculty and state of the art lab.  Curriculum in line with industry standards and needs.  EPA certification possible.  Strong advisory board involvement.
Weaknesses
Beginning to outgrow lab space in basement of Building 5.  Sheet metal lab is located at the Eaker Street lab, a good distance from the primary lab in Building 5.
Opportunities
Partnerships with local firms to offer additional training and certifications.
Threats

For profit schools that heavily advertise in the region.
Mechanical Engineering Technology

Strengths
Excellent faculty and modern lab equipment.  Curriculum in line with industry standards and needs.  Strong advisory board involvement.
Weaknesses
Efforts to expand program to Courseview have seen little to no enrollment.  Cost of lab equipment is expensive.
Opportunities
Consider being a training site for software certification.
Threats

Other two-year schools in the Cincinnati area.

     
B. List noteworthy innovations in instruction, curriculum and student learning over the last five years (including student awards, faculty awards, etc.).

Noteworthy accomplishments in instruction and student learning can be found in Appendix B:  Faculty.
C. What are the department’s/program’s goals and rationale for expanding and improving student learning, including new courses, programs, delivery formats and locations?  Are there unmet goals from the most recent Program Review?  Please note that the department goals listed in this section will be reviewed for progress on Annual Updates and in your next Program Review.  

Energy Management Technology

Increase exposure of program and state of the art lab.  

Develop online courses.
Increase number of advisory board participants.

HVAC-R Engineering Technology

Work with industry to increase awareness of program.
Move the sheet metal lab to Building 5 as part of the Health Sciences backfill strategy.
Mechanical Engineering Technology

Finalize Additive Manufacturing Short Term Certificate.

Finalize curriculum for two new additive manufacturing courses.

Reaffirm articulation with University of Dayton.


     
D. What resources and other assistance are needed to accomplish the department’s/program’s goals?


     
Most of the resources needed for the goals listed in Section C will come from within the ETD department.  In addition, help from eLearn designers will be need to convert face-to-face classes to online, help from industry to develop additive manufacturing courses and time with the right people at the University of Dayton to discuss articulation.
1

