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I. Overview of the Program 

A. Description of Program 

The Heating, Ventilation, Air Conditioning, and Refrigeration (HVACR/ACR) program at 

El Camino College (ECC) offers system theory, classroom, and hands-on repair of HVACR 

systems. In this document HVACR and (ACR) Air Conditioning and refrigeration are 

synonymous. HVACR is an industry acronym and ACR is an ECC program acronym. The training 

includes system and component troubleshooting strategies, customer service, electrical and 

electronic control applications and troubleshooting, system commissioning, system automation, 

basic controller programming, alternative energy systems, energy efficiency, and green 

technologies to students seeking an Associate of Science degree or a certificate. The core focus of 

the ACR program is on energy efficiency and global climate change solutions.  

Each of the ACR program courses provides students with a puzzle piece linked to energy 

efficiency and global climate change awareness, solutions, and career opportunities related to 

individual course student-learning outcomes. Global climate change and energy efficacy related 

solutions are a leading driver of industry, government, and international job opportunities. In the 

drive for energy efficiency and global climate change solutions the program direction centers 

around system commissioning, validation, energy management, data logging, data analysis, system 

monitoring, system programing, system physics, technician leadership, and customer satisfaction.  

Student success in the HVACR program requires student individual and team leadership 
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skills. The ACR program is directing efforts in the development of a four-year ACR degree to meet 

student and industry evolving needs. The HVACR program drives industry technical and 

leadership skills that promote student to technician career success. The HVACR program focuses 

on student technical, personal, and professional skills to meet whole student needs.      

The program prepares students for employment in the field and provides opportunities for 

currently employed personnel to enhance their skills and achieve a certificate in one or more of the 

HVACR program offerings. Student competence assessments fall under the Environmental 

Protection Agency (EPA) certificate criteria, as well as Air Conditioning and Refrigeration 

Institutes (ARI) recommendations. Students that complete the program may expect to enter into the 

industry as an advanced apprentice or entry-level HVACR technician. 

The ACR program is in a constant state of changing and is adapting to meet industry and 

student needs now and into the future. The program will develop new course offerings in chilled 

water systems, chiller service, energy storage, industry certifications, boiler operation, Variable Air 

Volume Systems, alternative energy, and load analysis to meet evolving student and industry 

needs. One goal of the program is to develop a link between the ACR program and other programs 

at ECC to enhance student success through a whole person approach to education.   

The United States Department of Labor forecasts projects that by 2020 employment 

opportunities in the HVACR industry will increase by 33.7%. With a current national 

unemployment around 7%, the HVACR industry unemployment according to the Department of 

Labor is zero percent. Qualified HVACR technicians are in high demand. The ACR program at 

ECC supports a growing student population of over 300 each year. The jobs are there for students 
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seeking a long-term career in an industry that provides opportunities for growth and prosperity.   

The HVACR program content is reflective of industry energy efficiency and automation 

system demand based on advisory council input. The future program schedule will include three 

new classes and two new certificate programs. Each of the current program courses are being 

reviewed and updated as required to better prepare program students to acquire the skills necessary 

to complement industry core competencies along with efficiency and automation skill needs. The 

program evaluation and update process could influence certificate and degree completion rates due 

to higher student skill and input demand. The program student population requires the inclusion of 

a more diverse population. To achieve program diversity goals, program instructors are working 

with outreach programs and with college and high school counselors to introduce potential students 

to the HVACR program content and career opportunities. The expectation is that over the next 

three to five years, student completion rates will waver until the program changes are established, 

and the student population expands across a wider more diverse population.  

B. Degrees and certificates offered by the ACR program 

Associate in Science Degree 
 

To receive an Associate in Science degree from El Camino College, a student must complete at 

least 60 units in degree applicable college courses, which must include general education requirements, 

and course work in an approved transfer major or associate degree program. Course work toward the 

degree must be completed with a cumulative grade point average (GPA) of 2.00 or higher. A minimum of 

12 of the required 60-degree applicable units must be completed successfully at El Camino College. A 

notation of “Graduation with Honors” is earned with a cumulative GPA of 3.5 or higher. Students must 
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file intent to graduate in the evaluations area located in the Admissions Office by the deadline date 

published in the schedule of classes. 

At least 50% of the major requirements for the Associate in Science Degree must be completed at 

El Camino College.  

 
Complete the following: 
Air Conditioning and Refrigeration 5 Electrical Applications (4 units) 

Air Conditioning and Refrigeration 6 Refrigeration and Air Conditioning Control Systems (4 units) 

Air Conditioning and Refrigeration 20 Solar Basic's (PV and Solar Thermal)  (3 units) 

Air Conditioning and Refrigeration 21 Air Conditioning Fundamentals  (4 units) 

Air Conditioning and Refrigeration 22 Basic Refrigeration  (4 units) 

Air Conditioning and Refrigeration 23 Commercial Refrigeration Applications  (4 units) 

Air Conditioning and Refrigeration 25 Residential Air Conditioning  (4 units) 

Air Conditioning and Refrigeration 27 Heating Technologies  (4 units) 

Air Conditioning and Refrigeration 30 Electrical Controls  (2 units) 

Air Conditioning and Refrigeration 32 Fundamentals of Pneumatic Controls  (2 units) 

Air Conditioning and Refrigeration 34 HVAC Customer Service  (1 units) 
  
Recommended Electives: 
Air Conditioning and Refrigeration 95abcd Cooperative Career Education (2-4 units) 

Computer Information Systems 13 Introduction to Computers (3 units) 

Construction Technology 100 Building Fundamentals  (4 units) 

Environmental Technology 100 Environmental Technology  (3 units) 

Technical Mathematics 1 Technical Mathematics for Vocational Students  (3 units) 
 
Total Units: 36 
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Certificates of Achievement 

A Certificate of Achievement is awarded to students who complete the prescribed program with a 2.0 

grade point average.  

A Certificate of Achievement with Honors is awarded to students who complete the prescribed program 

with a 3.0 grade point average.  

A Certificate of Achievement with High Honors is awarded to students who complete the prescribed 

program with a 3.5 grade point average or above.  

A Certificate of Achievement will be granted to the student completing the courses in the Air 

Conditioning or Air Conditioning and Refrigeration Electric Controls or Heating, Ventilation, and Air 

Conditioning (HVAC) and Refrigeration or Refrigeration options. At least 50% of the courses for the 

Certificate of Achievement must be completed at El Camino College. 

Heating, Ventilation, and Air Conditioning (HVAC) and Refrigeration Option: 
Air Conditioning and Refrigeration 5 Electrical Applications (4 units) 

Air Conditioning and Refrigeration 6 Refrigeration and Air Conditioning Control Systems (4 units) 

Air Conditioning and Refrigeration 20 Solar Basic's (PV and Solar Thermal)  (3 units) 

Air Conditioning and Refrigeration 21 Air Conditioning Fundamentals  (4 units) 

Air Conditioning and Refrigeration 22 Basic Refrigeration  (4 units) 

Air Conditioning and Refrigeration 23 Commercial Refrigeration Applications  (4 units) 

Air Conditioning and Refrigeration 25 Residential Air Conditioning  (4 units) 

Air Conditioning and Refrigeration 27 Heating Technologies  (4 units) 

Air Conditioning and Refrigeration 30 Electric Controls  (2 units) 

Air Conditioning and Refrigeration 32 Fundamentals of Pneumatic Controls  (2 units) 

Air Conditioning and Refrigeration 34 HVAC Customer Service  (1 unit ) 

Technical Mathematics 1 Technical Mathematics for Vocational Students  (3 units) 
 
Total Units: 39 
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Refrigeration Option:  
(Pending approval by the California Community Colleges System Office) 
Air Conditioning and Refrigeration 6 Refrigeration and Air Conditioning Control Systems (4 units) 

Air Conditioning and Refrigeration 22 Basic Refrigeration (4 units) 

Air Conditioning and Refrigeration 23 Commercial Refrigeration Applications  (4 units) 

Air Conditioning and Refrigeration 34 HVAC Customer Service  (1 unit ) 
 
Total Units: 13 
  
Air Conditioning Option: 
(Pending approval by the California Community Colleges System Office) 
Air Conditioning and Refrigeration 5 Electrical Applications (4 units) 

Air Conditioning and Refrigeration 21 Air Conditioning Fundamentals (4 units) 

Air Conditioning and Refrigeration 25 Residential Air Conditioning  (4 units) 

Air Conditioning and Refrigeration 27 Heating Technologies  (4 units) 

Air Conditioning and Refrigeration34 HVAC Customer Service  (1 unit ) 
 
Total Units: 17 
  
Air Conditioning and Refrigeration Electric Controls Option: 
(Pending approval by the California Community Colleges System Office) 
Air Conditioning and Refrigeration 5 Electrical Applications (4 units) 

Air Conditioning and Refrigeration 6 Refrigeration and Air Conditioning Control Systems (4 units) 

Air Conditioning and Refrigeration 30 Electrical Controls  (2 units) 

Air Conditioning and Refrigeration 32 Fundamentals of Pneumatic Controls  (2 units) 

Air Conditioning and Refrigeration 34 HVAC Customer Service  (1 unit ) 
 
Total Units: 13 
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C. Program alignment with college’s mission and alignment with the strategic initiatives. 
 

The mission of El Camino College is to offer quality, comprehensive educational programs 

and services to ensure the educational success of students from its diverse community. Success as 

defined by the HVACR program is aquiring the skills necessary to acquire and sustain a successful 

carreer in the HVACR industry. Over the last year the HVACR program has established a 

significant presence in the library learning resouces center, is adding three new courses and two 

new certificates, has updated all the course SLO’s and is currently updating each of the course 

offerings to meet student and industry demands. The HVACR industy is acording to the 

Department of Labor one of the fastest growing careers in the nation. The demand for qualifed 

people is growing beyond the current ability to fill these positions. The HVACR program is 

focused on three knowledge areas: basic HVACR skills, energy efficiency and energy 

independence. Two key employment forces that drive the modern U.S. economy are energy 

conservation and global climate change. These two forces are linked directly to the ECC HVACR 

program student learning outcomes. Energy conservation and global climate solutions are the 

sources of change in the ECC HVACR program. 

These fundamental forces are also enployment forces. This is why the HVACR program is 

directing resources to develop skills within each student that can be directly applied to answering 

these fundamental industry needs. Students turned technicians will have the basic skills necessary 

to meet the changing needs of the HVACR industry and secure long term successful careers in the 

HVACR industry. 

In addressing ECC overall strategic initiatives which will be individuaized in this document 

the HVACR program looks toward technology and leveraging those skills in the highest demand by 
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the HVACR indsutry. The HVACR program is investing heavily in technology to promote student 

skill development. Students are learing to use complex data acquisition tools to analyze power 

quality, system operation, fault analysis and system efficiency. Students in the HVACR program 

learn how to use technology and acquired HVACR fundamentls skills to enable the cost effective 

and reliable operation of HVACR systems. This is in direct line with reducing energy costs, 

promoting sustainability, reductions in environmental impact and the use of technology to 

promoted student and communicate success which are included in initiatives F and G.  

The development of a relationship with student success and library resources is a leading 

mandate in the HVACR program. Many courses now require students to complete team learning 

projects to team presentations and the use of outside the classroom resources to complete student 

assignments. Students are required in many courses to complete daily logs and evaluate successes 

on accomplishments. National HVACR certification training has been added to provide students 

the opportunity to set themself apart from their competition and enable career success. Students are 

required to meet increasing standards of excellence through testing, evaluation team success. These 

program steps are in line with initiative C, A, E, and B.    

Instructor development is another key to program success. Over the last year, the program 

has added three new instructors each at the top of their career. Each instructor continually refines 

his or her skills through extracurricular training, development, industry affiliations, industry 

partnerships, and development events. Examples include conferences like the BEST energy 

conference and industry training events. Instructors must be trained in the latest industry  

technologies so that they can provide students with up to date skills and knowledge.  The HVACR 

program has developed relationships with industry leaders including The Trane Company, a 

leading manufacturer of HVACR equipment and controls, Verengo Solar, a solar industry leader, 
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South Bay Environmental Service Center, a leading energy educator, and a variety of colleges, 

provisional organizations and HVACR contractors to improve program value and promote student 

development and employment. These activities are in line with Initatives F, D, C, and B. 

D. Status of Previous Recommendations 2011 recommendations  

 
1) The HVACR program will experience steady growth in the future. The environmental control of 

buildings, EPA regulations on refrigerants and government laws on new manufactured equipment will 

require substantial training for all instructors in the HVACR program.  

a) Two HVACR instructors at ECC attended the HVAC educator’s conference to update their teaching 

skills and develop new processes and techniques to engage students in the classroom. 

b) The HVACR instructor team is actively involved in Refrigeration Service Engineers Society (RSES) 

in order to keep up with emerging technologies and keep pace with industry skill demands. The ECC 

HVACR instructors apply knowledge gained in these events to classroom learning. 

c)  Instructors in the HVACR program continue to develop their skills through active learning programs 

designed to improve instructor effectiveness. Activities include participation in Faculty Inquiry 

Partnership Program (FIPP) and the Faculty Learning Academy. 

d) Status of previous recommendations. 

i) Instructor development is ongoing and will continue throughout the life of the program.  

2) A greater reliance on computer control will require additional provisions. Upgrading equipment is an 

ongoing need. The HVACR program must be able to provide training on the proper equipment that the 

advisory committee and industry recommend.  

a) The HVACR program has added 6 new refrigeration-training aides to support student development. 

b) The program has added 5 new electronic controlled coolers for student labs. 

c) The program has applied for a grant, which includes requests for data loggers, packaged 
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air-conditioning systems with airside economizers, power analyzers, programmable logic controllers, 

and programming software.  

d) The HVACR program has updated existing equipment to provide students with the highest learning 

potential.   

e) The HVACR program is moving into a new facility in 2015 with new equipment and resources to 

meet better meet student needs. 

f) Status of previous recommendations. 

i) System and equipment updates continue to be a program focus. The program has made significant 

advances in the last year because of grants and new building related resource availability.   

3) The staffing is not adequate to handle the projected increase in FTES and will rely on additional part-time 

faculty and staff to support the program. An additional full-time faculty member is projected in the 1-2 

year timeframe.  

a) 1 additional instructor has been added to the ACR program staff. 

b) The program is in the review process for two additional part time instructors. 

4) As the curriculum expands to cover new technology, faculty will continue to develop curriculum to match 

industry demand.  

a) One new course in electronics for technicians has been approved.  

b) Two new courses in energy efficiency are in the approval process. 

c) One new certificate in energy efficiency is in the approval process.  

d) One new certificate in automation systems is in the approval process. 

e) Existing courses are being reviewed and updated. 

f) All of the students learning outcomes have been updated for every course. 

5) Status of previous recommendations. 

a) The program continues to exceed previous recommendations. 
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Major Needs: 

1) New upgraded equipment that meet industry and EPA guidelines for the lab. 

a) New equipment has been acquired including five new coolers, two new packaged units, and five new 

trainers.    

2) Safety tools and adequate supplies.  

a) Each student is now required to use approved safety equipment for each class. 

b) New test instruments and devices have been added to improve safe working conditions.  

c) Instructors have attended OSHA 10 training. 

3) Instructor training.  

a) Instructors have and are attending RSES learning events. 

b) Instructors have attended HVAC excellence training. 

c) Instructors have attended teacher-training events.  

4) Instructor(s) technician hiring search (Immediate need: Part-time, Long term: Full-time)  

a) One new trainer has been hired and two new part time trainers are going through the review process. 

b) New instructors will be needed with expertise in energy efficiency and management to meet the 

technology need in the expanding offerings of the HVACR program. 

c) As the complexity of the offerings increases in the ACR program, so will the complexity of the 

program resources. This complexity will require the addition of a full time technician to support 

program infrastructure and program resources. 

 
II. Analysis of Research Data 

 
Course Content 

 
A. Head count of students in the program 

 
The data indicates significant student participation within the ACR program over the last 4 years. 

These numbers as indicated by the data tables below show strong student support for the program. 
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These numbers however will improve as the program evolves. The ACR program is changing to 

reflect industry-changing demand. There will be an expected initial decline in enrolment as the 

program evolves due to increased student demands, expected improvements in the economy and 

changing instruction methods. The program academic rigors are being extended to provide students a 

greater opportunity for employment and career mobility. ACR program outreaches will result in a 

more diverse student population into the program and stimulate program growth.      

 
 

Program Participation (4-year Trend)     

Air Conditioning and Refrigeration     

Years: 2009-10 to 2012-13       

      

  2009-10 2010-11 2011-12 2012-13 4Yr 
Average  

Annual Enrollment            
561  

           
506  

           
429  

           
524  

           
505  
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B. Course grade distribution 
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C. Success rates 
 

 The ACR program at ECC has a long history of student success over the last several years. 

Humans in general follow a simple hierarchy of needs. Among these needs is the need to feel a part of 

something bigger than themselves and the feeling of importance. Those that discover a career that 

ignites a passion while fulfilling their hierarchical needs will discover a life unexpected. The current 

unemployment rate in the United States is around 8%. The HVACR industry according to the Bureau 

of Labor statistics has more jobs available than people to fill them. Success for the ECC HVACR 

program is linked to our ability to provide students with the skills necessary to entice employers and 

direct students to a meaningful career. The HVACR industry continues to go through many changes. 

The ECC HVACR program is changing to meet the evolution of industry needs. Over the last year, the 

program has updated every course and added three new courses and two new certificates. The 

HVACR program is moving into a new complex, has invested heavily in new equipment, technology, 

and instructors. Success is a matter of differentiation. This program is in the process of redefining 

program direction, and the term success in ways never imagined. 

 Over the next few years, the expectation is that the program fill rates will decrease because of 

program changes however, there is a very high expectation that the needed program changes will feed 

the program’s success for many years to come and that those going through the program will be better 

for the changes. The HVACR industry is at the center of the efficiency and global climate change 

debate and is the leading provider of solutions for both. Please see course graduate distribution for 

actual grade comparisons. The ACR program preliminary success standard is currently 86.5%, the 

5-year success average is 87.8% and the 5-year success minimum is 85.2% (Table 2C).  
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 Student success rates in the ACR program are by themselves very impressive and are a 

testament to instructor proficiency and dedication. ACR program instructors are dedicated to student 

success and the students know that the instructors are there to enable their long-term success. Even 

with the dedication of the teaching staff, success in the ACR program requires a great deal from the 

students. The ACR program is changing and adapting to better prepare students for a successful career 

in the HVACR industry. This goal requires more from both the instructors and the students. The core 

of the program development is in the area of energy efficiency and global climate change solutions. 

These two core focuses are heavily entrenched in technology. In the modern HVACR industry, 

technicians require skills normally reserved for engineers, electronics technicians, IT specialists, 

programmers, and efficiency experts. The modern HVACR technician is highly skilled at a wide 

variety of highly technical skills, which requires the technician to become a lifelong learner. This is 

not something that the majority of students are prepared for. Getting the right students into the 

program is critical to improving student success in the program and feeding program growth. 

 Getting the right students requires educating the public, high school and college counselors, 

student groups, veterans, educators, and staff on the reality of an HVACR career. Success as a student 

and a technician in the HVACR industry requires both smart and hard work. The industry is hungry 

for skilled technicians and the demand is escalating rapidly. This hunger translates into long-term 

opportunities for those that are willing to work both hard and smart. Finding students that want to do 

both can be a challenge however, this is a challenge the ACR program instructors and staff to look 

forward to.  
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In analysis of course grading over the last four years the majority of students received a final 

grade of A or B. The instructors in the ACR program spend a great deal of time preparing students for 

success however, time for both the lab and classroom is limited. Students need to spend more time in 

the lab with hands-on projects. The ACR instructors are doing a spectacular job developing student 

skills with the given time limitations and the complexity of ACR skills. Future no-credit courses could 

solve this problem. Students need to spend more time developing their skills in the lab. The ACR 

program is looking at extending the lab to Friday and Saturday open labs where students can turn their 

weaknesses into strengths. Increasing access to skill development could turn frustrated C and D 

students into A or B students. The HVACR industry skills require extensive practice and study. The 

HVACR industry includes trades within trades that require extensive knowledge well beyond those of 

most other careers. Providing students with additional skill development time could go a long way in 

student grades and success. These numbers do not however tell the complete story. The HVACR 

industry has jobs today and in the forcible future for those that seek to work smart and hard to sustain 

a successful and fulfilling career.  

The HVACR industry includes jobs in a variety of areas including yet not limited to 

programming, energy efficiency, controls, mechanical systems, HVACR systems, chilled water 

systems, electronics, electrical and a host of other diverse opportunities for passion. The ACR 

program at ECC does more than offer training and development we offer opportunities for personal 

and professional success. Success is not just a matter of grades. Success is often a matter of direction, 

change, and expressed passion.                  
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D. Retention rates 

The ECC ACR retention rates vary from course to course and from year to year. The averages 

vary between 85 - 95% and the four-year average retention rate is 93.6% (Table 2C). Many course 

retention rates are 100% (Table 2C). These rates reflect instructor dedication, program refinements, 

industry focus, and demand. These high retention rates could be directly related to instructor 

involvement in student success and program content. Over the last year, the program instruction has 

been strengthened because of an influx on new instructors into the program. Program content has been 

extended to include controls and energy efficiency. These additions provide the program a better 

alignment with industry needs. The expectation is that program retentions may fall due to program 

changes and instruction however, the long-term prospects are very favorable. Students completing the 

ACR program will have the entry skills necessary to work in HVACR service, installation, repair, 

maintenance, building services, system automation, electrical and other related areas.   

 

E. Comparison of success and retention rates in face-to-face classes with distance education 

classes 

Historically the ACR program at ECC has not participated in distance education classes however, 

in the fall 2014 semester a volunteer distance learning outreach program was initiated. The program 

focuses on educational outreaches to the HVACR industry facilitated through HVACR supply 

houses. These outreach educational events provide current and future industry technicians the 

opportunity to advance their abilities through continuing education. Evaluation of program success 

will determine long-term direction for program distance education opportunities. The ACR Staff is 

currently reviewing the distance learning option with other interested partners.    
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F. Enrollment statistics with section and seat counts 

ARC program section and seat counts as illustrated in the tables below are strong. This strength is 

the result of a strong industry demand and instructional effectiveness. The strong numbers in 

2009-10 reflect changes in the U.S. economy and the need for cross training. The decline after 2010 

could be a reflection of improvement in the U.S. economy. According to the U.S. Department of 

Labor by 2020 65% of the HVACR technicians in the field in 2010 we not be and the HVACR 

industry. Demand In the HVACR industry is expected to grow by over 20% at the same time. This 

will provide many opportunities for program growth, which the program is preparing for now.    
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The high fill rates are indicators of program potential and the need for additional staff. 

High fill rates are the result of the closing of several public and private HVACR programs in 

the area including those at Long Beach City College and increased industry demand for 

qualified HVACR technicians. The ACR program at ECC continues to provide students with 

the skills necessary to meet industry entry-level demands. The high fill rates are also the result 

of current economic conditions within the South Bay. As employment rates improve these 

numbers could be subject to decline. The inclusion of a 4-year ACR degree could provide new 

direction for our students and provide opportunities for long term program and student growth. 

With program, growth will come the need for instructor growth and program enhancements.  

G. Scheduling of courses 

The day and night program provide equal access to instruction. The night program is generally 

directed toward full time employed students where the day program is generally directed toward first 

time or those working part-time. The night program has grown because of economic and career 

enhancement demand. The night program is much stronger than the day program however, the current 

program focus on outreach is expected to strengthen the day program.      

Enrollment by Time of Day 
   Fall Term 2009 2010 2011 2012 

Day 55.0% 60.0% 51.4% 56.7% 
Night 45.0% 40.0% 48.6% 43.3% 
Weekend/Unknown 0.0% 0.0% 0.0% 0.0% 
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H. Improvement rates 

Most of the students attending the ECC ACR program achieve some level of success in the 

form of certificates or degrees. The program is designed to facilitate student success and for 

instructors to provide students with continued support for program completion. The program 

direction into energy efficiency and global climate change solutions provides students with the 

necessary skills to meet industry demands. The female population is vastly underrepresented in the 

ACR program. This underrepresentation could be the result of a misunderstanding of HVACR 

career potential. The ACR program is addressing this misunderstanding through educational 

outreaches. The ACR program has gone through many changes over the last year including a move 

to a new building and updating of many of the courses offered. For this reason improvement rates 

cannot be accurately quantified at this time though historically participation rates are steadily 

improving. . 
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I. Additional data compiled by faculty  

Demographic and Enrollment Characteristics   

Air Conditioning and Refrigeration       

Fall               
Will show 0.0% if you did not select Program AND Term on the Academics Tab 

Fall     ECC 
Student 

Population 

District 
Boundary 

Population   
        

Term 

  2009 2010 2011 2012 Fall 2012 2010 
Census 

Term Headcount 
           
154  

           
145  

           
132  

           
138  

     
23,409  556,400 

                

Gender F 5.2% 3.4% 2.3% 5.1% 52.5% 51.0% 
M 94.8% 96.6% 97.7% 94.9% 47.5% 49.0% 

                

Et
hn

ic
ity

 

African-American 15.6% 24.8% 28.0% 26.1% 17.0% 15.1% 
Amer. Ind. or Alask. 
Native 0.0% 0.7% 0.8% 0.7% 0.2% 0.2% 

Asian 11.0% 5.5% 7.6% 7.2% 16.1% 13.6% 
Latino 35.7% 44.8% 40.2% 45.7% 44.7% 34.5% 
Pacific Islander 1.3% 1.4% 1.5% 1.4% 0.5% 0.5% 
White 19.5% 17.2% 17.4% 13.0% 15.6% 32.8% 
Two or More 1.3% 0.7% 2.3% 4.3% 3.8% 2.9% 
Unknown or Decline 15.6% 4.8% 2.3% 1.4% 2.0% 0.4% 

                

Ag
e/

 A
ge

 G
ro

up
 

<17 0.0% 0.0% 0.0% 0.0% 0.8% 24.2% 
17 0.0% 1.4% 0.8% 0.7% 2.0% 
18 3.2% 5.5% 4.5% 3.6% 11.6% 2.5% 
19 8.4% 6.9% 3.8% 8.0% 14.7% 
20 7.8% 5.5% 6.1% 5.8% 13.1% 1.2% 
21 2.6% 8.3% 6.1% 6.5% 9.5% 1.2% 
22 3.9% 7.6% 4.5% 4.3% 7.3% 

3.9% 23 3.9% 2.8% 5.3% 3.6% 5.6% 
24 5.8% 3.4% 4.5% 5.1% 4.6% 
25-29 14.9% 13.1% 19.7% 15.2% 12.7% 7.4% 
30-39 24.0% 22.8% 19.7% 24.6% 9.0% 14.9% 
40-49 15.6% 13.1% 13.6% 14.5% 4.7% 15.9% 
50-64 9.1% 9.7% 10.6% 6.5% 3.5% 18.1% 
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65+ 0.6% 0.0% 0.8% 1.4% 0.8% 10.6% 

                

Cl
as

s 
Lo

ad
 

Full-time 8.4% 22.8% 17.4% 3.6% 29.8%   
Part-time 91.6% 77.2% 82.6% 86.2% 69.2%   

                

Ac
ad

em
ic

 L
ev

el
 

College degree 11.7% 12.4% 10.6% 8.7% 12.3%   
HS Grad 74.0% 77.9% 76.5% 78.3% 83.2%   
Not a HS Grad 9.1% 7.6% 10.6% 9.4% 1.4%   
K-12 Special Admit 0.0% 0.0% 0.0% 0.0% 1.1%   
Unknown 5.2% 2.1% 2.3% 3.6% 1.9%   

                

Ed
uc

at
io

na
l G

oa
l Intend to Transfer 11.7% 13.1% 17.4% 17.4% 31.4%   

Degree/Certificate Only 13.0% 15.9% 12.1% 11.6% 3.9%   
Retrain/recertif. 22.1% 15.2% 15.2% 8.0% 3.8%   
Basic Skills/GED 0.0% 6.9% 4.5% 2.9% 5.3%   
Enrichment 3.9% 2.8% 5.3% 4.3% 4.1%   
Undecided 16.2% 10.3% 10.6% 19.6% 16.7%   
Unstated 33.1% 35.9% 34.8% 36.2% 35.0%   
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One of the most significant challenges faced by the ECC ACR program is the education of 

students, teachers, and counselors on the value that an HVACR career can offer students with diverse 

backgrounds. The supposition is that there is a lack of understanding on the part of students, teachers 

and counselors of the career potentials of program graduates. This lack of knowledge is being 

addressed through educational outreaches. Women are a significant minority in the HVACR 

community. Education on the true nature of an ACR education must be made aware to these groups. 

There are more jobs in HVACR than can be filled. By 2020, 65% of the technicians in the field in 2010 

will be out of the ACR workforce. This leases a tremendous void in the industry. This void provides 

opportunities not possible for those looking for a long-term career not provided by other professions. A 

four year degree is important however, the Bureau of Labor Statistics reports that only about 20% of all 

jobs require a baccalaureate degree or higher. That leaves 80% of all jobs not requiring such a degree. 

The same report presents that 67% of American jobs require post-secondary technical education. This 

is what the ECC ACR program offers. Match set game.  
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J. Recommendations 

The recommendation must be that the ACR program at ECC be an integral part of student 

success at all levels on the ECC campus. There needs to be more divisional and cross-divisional 

participation cooperation. There must be a link between academic success and career placement. The 

importance of technical education with career opportunities cannot be underplayed or presented as an 

option to a four-year degree. There are many with four-year degrees without long-term career security. 

We need to learn from the success of Germany’s trades programs. Germany’s success has been linked 

to a dual system of education and training that combines a few days a week of classroom instruction at 

a vocational school with on-the-job apprenticeships.  

We need more partnerships with industry to foster on-the-job apprenticeship programs. 

Program Instructors will need to develop their skills into areas not normally considered outside the 

scope of an HVACR technician. Program students will also need to quantify their skills with nationally 

recognized certifications, which this program is currently pursuing. Students’ skill development must 

include extending hands on learning to the ECC campus resource. The ECC campus used as a living 

laboratory will dramatically enhance student employment opportunities. We are currently working 

with a college district collaborative, and industry leaders to address ACR program cross division and 

district cooperation and development.   

  

Priority Recommendations Cost Estimate Strategic 
Initiatives 

2 Develop training classes to meet national certification 
needs 

$21500 A,B,C,E,F 

11 Living lab. green training building $100000 A,B,C,D,E,F,G 
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III. Curriculum  

A. Curriculum review timeline 

The ECC ACR program is a CTE program, which requires a two-year cycle on curriculum 

review. This time line includes 2014 and every two years after. The ACR program review at the unit 

level includes a complete evaluation every year and reflects changing industry and student needs. The 

program review includes curriculum review. Course review and updates align with industry and 

student needs to maintain program relevance. At the end of every semester, each of the semester course 

instructors and administrators form relevance and demands for improvements review offerings. These 

recommendations are evaluated and course updates aligned to meet course and program requirements. 

The addition of ACR 31 HVAC electronics prepares students for troubleshooting complex HVACR 

microprocessor based system, which is the current industry trend. The addition of ACR 61 and ACR 62 

to provide students the basic skills necessary to meet minimum industry standard skill needs in system 

automation.  

 

 

 

 

 

 

 

 

 

28 
  



Air Conditioning and Refrigeration 
2014 Program Review 

Timothy R Muckey 
September 2014 

 
 

 

 

Course Units Description  Time line Status  
ACR5 4 Electrical Applications 2015-2016 Active 
ASC6 4 Refrigeration and AC control systems  2015-2016 Active 
ACR20 3 Solar Basics 2015-2016 Pending deletion 
ACR22 4 Refrigeration fundamentals  2014-2015 Active 
ACR21 4 AC fundamentals  2015-2016 Active 
ACR23 4 Commercial refrigeration applications  2015-2016 Active 
ACR27 4 Heating Technologies 2015-2016 Active 
ACR30 2 Electrical Controls 2014-2015 Active 
ACR32 2 Fundamentals of Pneumatic controls N/A Pending deletion 
ACR34 1 HVAC customer service 2014-2015 Active 
ACR25 4 Residential AC systems 2015-2016 Active 
ACR31  2 HVAC Electronics 2015-2016 Active 
ACR61 2 Fundamentals of Automation systems  Pending Pending 
ACR62 4 Energy control and optimization systems  Pending Pending  

 

B. Course revisions and additions 
 

 The ECC ACR program over the last 4 years has introduced solar heating and cooling systems in the 

instruction to provide students with green technology training and development. Over the last year, the 

program has updated the energy efficiency course to include system energy analysis, combustion analysis, 

alternative energy solutions, and system commissioning. The program has added three new courses, the first of 

which is Electronics for Technicians ACR 31. This course prepares students for performing service, maintenance, 

and installation of modern HVACR equipment that requires a basic understanding of both electric and electronic 

circuity. ACR 31 builds on the foundations established in ACR 5 and ACR 6. The second addition ACE 61 

Fundamentals of Automation Systems introduce students into the world of HVACR system automation. System 

Automation is a key component to energy efficiency and reducing HVACR industry impact on global climate 

29 
  



Air Conditioning and Refrigeration 
2014 Program Review 

Timothy R Muckey 
September 2014 

 
change. ACR 61 provides students with the foundations necessary for interfacing HVACR systems into a control 

system.  

The addition of ACR 62 Energy control and optimization systems introduces students to automation system 

programing and energy optimization. This course is critical to student long-term success in the HVACR industry 

and focuses on energy efficiency and system optimization. Each of the program offerings includes a core focus 

on energy efficiency and global climate change solutions. In the last year each course SLO’s have been updated 

and expanded to include three SLO’s from the originally two. New equipment has been added to support course 

alignment with industry energy efficiency training demands.  

C. Course deletions and inactivation 

 Technology continually moves forward, often leaving in its wake what was new just a moment ago 

outdated and diminished in value. This is true more today than at any time in history. To keep up with 

changing industry demands and student needs the ACR program has developed new courses in 

electronics and automation. ACR 32 Fundamentals of Pneumatic Controls removal relates directly to 

the obsolescence of the course’s focus to the HVACR industry, ACR 20 is being removed and relevant 

ACR 27 and ACR 25 to make room for ACR 31 which is more in line with industry demands. ACR 22 

course date is duplicated in ACR 21 and is being removed to make room for ACR 61, which is required 

to keep students in line with industry demands. 
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D. Course and number of selections offered in distance education 

 Currently there are no offerings for distance education in the ACR program. The program is 

however implementing a test or pilot program to evaluate distance-learning opportunities. The program 

centers on industry outreach at HVACR parts centers and take place several times a month at various 

locations. The program focuses on continuing education for industry professionals. The distance 

education pilot program focuses on a nationally recognized certification program for our students. At 

this point we have a 95% success rate in the pilot program. We are working with the ACR program 

district collaborative to move forward with the program across the college district.   

E. Program meeting student transfer and career needs 

 The ACR program at ECC is not centered on transfer however, that is a supported option. The 

primary program focus is on jobs. The ECC ACR program is in line with technical training programs in 

comparable colleges and career education centers. The ECC ACR program however, is moving in a 

more progressive technology based approach to student success. The ECC ACR program offers several 

certificates and a degree option for continuing students, which supports career success. The ACR 

program will offer two new certificates in 2015 in energy efficiency and energy management to 

complement industry demand and student success. The current degree and certificates numbers are 

listed below. 
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 Annual 
2008-2009 

Annual 
2009-2010 

Annual 
2010-2011 

Annual 
2011-2012 

Annual 
2012-2013 

Annual 
2013-2014 

Associate of Science (A.S.) 
degree                           Total             

Environmental Control Technology-094600 3 9 4 15 4 4 

Certificate requiring 30 to < 60 semester 
units              Total             

Environmental Control Technology-094600 13 66 17 20 6 18 

Certificate requiring 18 to < 30 semester 
units              Total             

Environmental Control Technology-094600 46 19 34 34 44 34 

 

 Each course in the HVACR program is in a Program cycle. Students have the opportunity to 

complete the program offerings within a year and a half or two year period. Course offered during the day 

provide students with a reduced cycle time while the night program will require the longer cycle period. 

Program completion periods for each student will vary depending on the student’s level of commitment 

and availability. Each course in the ACR program provides students with an evolving degree of 

competency. Each course builds on the skills and knowledge the student brings to the course. Each course 

includes aspects of proceeding courses and builds on program specifics. There are only two prerequisites 

in the program that each student must take in sequence ACR 21 or ACR 22 for general courses and ACR 

61 to proceed to ACR62. During the program students are offered the opportunity to take three 

certification exams the EPA NATE, and HVAC excellence. The current pass rate for these exams is 95%.   
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HVACR industry response 

 The number one complaint that many organizations that require HVACR technicians is they are 

unable to find enough qualified technicians to fill their organizational needs. This remains true even if the 

applicants have completed formal HVACR training programs. The ECC HVACR program is addressing 

this industry concern through program updates, the addition of hands-on learning resources and updating 

classroom teaching methods. Over the last year, the ECC ACR program has updated much of our training 

resources, moved into a new facility, updated all course SLO’s, added three new courses, helped establish 

a district wide ACR program collaborative, added a nationally recognized certification to the program, 

changed the focus of the program to green technology and global climate change solutions and developed 

industry partnerships with several industry leaders including American Honda, Trane, ABM and many 

others.       

HVACR industry change 

The HVACR industry has experienced a great many changes over the years, however the current 

rate exceeds that of any other time in HVACR industry history. This accelerated rate of change is the 

result of several factors, the most noted of which is global climate change, availability of fresh water, and 

rising energy costs. Industry, political, and public demand is changing the skill requirements for HVACR 

technicians. These skills needs have expanded to include the need for vast amounts of technology-based 

skills including system commissioning, system automation, interoperability, and system integration. 

Advancements in technology and new technician skill sets can provide viable solutions both in the short 

and long term.  
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Modern day HVACR industry equipment 

Without the services of Air-conditioning and refrigeration, many of the products and services, we 

have become accustomed to would not be available. The HVACR industry is tightly intertwined with 

nearly every industry, government function, academics endeavor, or social activity. One thing that 

industry, technology, academics, and social activity has in common into days global economy is 

efficiency and global impact. That is why no matter what the function, application, or size, HVACR 

equipment must operate in maximum efficiency with the smallest carbon footprint while sustaining the 

needs of the user. The HVACR industry’s equipment offerings have changed dramatically over the last 

few years. These changes are influenced heavily by changes in government and public demand for energy 

efficiency and the need to address global climate change. The influence of evolving technology has and 

will continue to play an important role in the skill needs of HVACR technicians. Many of the equipment 

offerings from HVACR manufacturers integrate advanced technology including human interfaces, 

wireless communication, smart controls, adaptive control systems, systems integration, and advancements 

in system, motor and control design. 

ECC HVACR program response to industry Demands   

To keep pace with industry demands for energy efficiency, optimization, and reduced carbon foot 

print the HVACR program is focused on four learning tools. These four tools are history, science, 

imagination, and technology all linked to program SLO’s and PLO’s. History is the focus on lessons 

learned in energy efficiency and optimization no matter how far back we have to go. Science is a 

comprehensive understanding and efficient application of the science behind HVACR. Imagination is the 

creative use of knowledge to forward energy efficiency, energy optimization, and global footprint. 
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Technology is the application of innovation in a way that maximizes efficiency and minimizes global 

footprint.  

Each course in the HVACR program will build on the previous course to develop each student into 

highly valued resources for HVACR industry employers. Students advancing through the program will 

develop an in-depth understanding of the science behind HVACR. This understanding will help guide 

students to problem resolution and enable good decision-making when evaluating energy efficiency or 

optimization solutions. Each class on the way to completion will look back at the history behind HVACR 

to better understand industry trends and future needs. Imagination is a key component to success in the 

HVACR industry. Every class along the way to program completion will seek to have students come up 

with creative solutions to complex problems. Some of these creative solutions will come in the form of the 

presentation of new ideas in formal presentation to their peers and formal written reports. Others will take 

the form of creative solutions to lab exercises. Whatever the form the presentation of the opportunity to 

use the students should be included in every course. Technology, our final learning tool, uses what is given 

in the form of instrumentation, advances in system design, new products, applications, advancements in 

the sciences, and processes that change what was impossible to reality. The skilled use of technology is a 

leading contributor to efficiency, productivity, and reductions in global impact.  

Program Added Direction 

 Changes in the HVACR program structure must change to keep pace with changing HVACR 

industry skill sets requirements. For this reason, the program is introducing the following changes through 

added courses and updating existing courses. The first of these is the introduction of electronics to our 

students. Most of the equipment manufactured today for the HVACR industry independent of size or 

application will have some level of electronic controls that the technician will need to understand in order 
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to successfully install service and maintain equipment. Some of these controls will be very complex and 

require greater skills than most in the current program. For this reason, the program will expand to include 

a new course to specifically address this gap. The current updates to new and existing classes includes a 

deeper focus on system commissioning, test and verification, and system balancing will help fill in 

program gaps to meet industry demand for technician skills in energy analysis performance testing, and 

system optimization.  

The addition of automation systems to the program will enable those that complete the program 

and entry level understanding of automation system installation, service, programming, and 

troubleshooting. Automation skills are in high demand at all levels within the HVACR industry. Looking 

forward the need for the introduction of chilled water system education is critical to the success of the 

HVACR program at ECC. Chilled water systems play an important part in meeting the needs of the energy 

efficacy and the global climate change solutions. Chilled water systems are used extensively in meeting 

the HVACR needs for commercial buildings, campuses, manufacturing, aerospace, and government 

complexes.  

Steam and hot water boiler systems are in use in many buildings, campuses, and industrial settings 

to support comfort and process needs. The addition of courses to support hot water and steam boiler 

system operation, service, maintenance and installation will provide students the needed skills to secure 

positions in the expanding heating industry. Adding these skill sets to those completing the HVACR 

program will enhance their ability to acquire, retain, and advance in the HVACR industry job market.  

The ACR program faculty and staff are exploring with ECC to support the opportunity to develop 

the ACR program into a 4-year ACR degree. A 4-year ACR program would provide the program a 

direction that would complement industry and student needs for long-term growth and success in the 
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HVACR industry. The HVACR industry is at the center of global climate solutions. A 4-year degree in 

HVACR will provide students and future employees unique opportunities to provide these solutions to a 

solutions -hungry industry. The 4-Year HVACR degree would provide students with greater opportunities 

in the area of applications engineering, project management and engineering, system controls, estimator, 

HVACR technician, systems representative, control systems trainer, in-plant HVACR engineer, HVACR 

sales engineer, team leader, service management along with leadership positions and more. A 4-year 

degree in HVACR will help students develop their career potential in manufacturing, contracting, building 

operations, and the engineering of commercial, institutional, and industrial building systems.   

Qualified HVACR technicians according to the Bureau of Labor Statistics are in high demand in 

an industry with exceptional growth. The addition of a 4-year degree will place ECC students in the right 

industry with the right credentials for long-term personal and professional career growth. California AB 

32 Global Warming Solutions Act and Title 24 Energy Efficiency Standards have established the goals of 

NetZero or that by 2020 new homes will use no more energy than they produce and that by 2030 new 

buildings will do the same. Delegates from 194 nations at the United Nations recently signed a report 

calling for a 40 to 70 percent drop in emissions in the next forty years relative to 2010 levels, with a move 

to zero by the end of this century. This order is to avoid the far-ranging and disastrous consequences of 

climate change. Energy efficiency and global climate change solutions are the core focus of the ACR 

program and the driver for the 4-year ACR degree. 

Program need 

 The addition of course work or updating training methods alone will not prepare our students to 

meet industry demands. The program needs new resources to accomplish system commissioning, test and 

verification and system balancing. Additional equipment required to support the automation program 
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includes programmable logic units (PLC’s), network controllers, system controllers, and associated 

hardware and software to support the program student learning outcomes.  

Commissioning Resource requirements examples     

• 300 HZ Hand held Oscilloscope with 4 isolated channels and x1/x10/x100 probes with current 

transducers and voltage differential probes.   

• Radiometer/Pyrometer 4-20 ma 240-740 nm 

• Combustion analyzers  

• 3 phase power analyzer  

• Data Loggers  

o 15 channel Web-Based data logger 

 Supports 

• Weather 

o Barometric Pressure 

o RH 

o Light intensity 

o Rainfall 

o Solar Radiation 

o Temperature 

o Wind speed & Direction 

o 4-20 ma and 0-10 voltage input 

• Energy 

o AC current 1 and 3 phase 
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o AC voltages to 460V RMS 1 & 3 phase  

o Air Velocity 

o Wh & KWH 

o Carbon Dioxide 

o DC current 

o Power Factor 

o Volt-Amps Reactive 

o Volt amps Reactive Hour 

o Volt-amps 

o Gauge pressure 

o 4-20 ma 

o Relative Humidity 

Individual data loggers 

o Temperature/RH 

o Internal CO2 

o External Temperature/RH, CO2, Light levels  

o Light status sensors (on and off) 

o Internal Light level  

o Energy logger 1 & 3 Phase capable (Volts/Amps/PF) 

 For voltage & current with PF, KW,KWH,W 

Automation program hardware software resources 

• PLC’s ( programmable logic units) 

39 
  



Air Conditioning and Refrigeration 
2014 Program Review 

Timothy R Muckey 
September 2014 

 
• RTU (roof top unit) logic controllers 

• System controllers 

• Network controllers  

• Test , balance, and programming software 

• Enterprise system software 

•  Assortment of Digital and analog inputs 

• Communication wiring 

• Data link analyzers   

Chilled water systems 

• Chillers 

o Reciprocating 

o Centrifugal 

o Rotary 

• System tools 

o Water flow loggers 

o System analyzers  

o Rigging equipment 

o Lifting equipment 

o Impact guns 

o Alignment tools 

o Hand tools 
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F. Related recommendations 

 The ACR program needs to include links to other industry and technology programs and other 

ECC divisions. A link with the math, physics, chemistry, humanities, business, and arts will find a good 

fit with the application of hands on learning and real world problem solving offered by the ACR 

program. The ACR program needs to be more involved in student outreach and education within the 

ECC community. HVACR technicians often go on to become engineers, educators, business 

professionals, sales representatives, designers, programmers, architects, and designers. The ACR 

program is a great source for creative thought development and real world applications of science and 

industry. The ECC ACR program needs to work within a collaboration with other colleges to develop 

long-term programs and directions to meet expanding industry and legislative demands. 

 The ACR curriculum needs to expand to include air, water balancing, chilled water and hot 

water/steam boiler systems, and include a national certification program for students completing the 

program. The Chilled water system program needs to include both variable primary and secondary 

flow systems along with centrifugal, screw, absorption, and reciprocating chillers. The national 

certification must provide students with a competitive advantage in the workforce. This national 

certification will be included as a two-unit course upon completion of the core HVACR program. 

There is also a need to collaborate with the welding department and the chilled water systems class to 

help prepare welding students for jobs in chilled water system support. The ECC ACR program is 

working with the district ACR collaborative and division staff toward these goals. 
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Priority Recommendations Cost Estimate Strategic 

Initiatives 
1 New electrical electronic trainer stands 

Electrical electronic training devices for 
trainers 

$17000 A,B,C,E,F 

3 System commissioning tools and 
resources  

$45000 A,B,F 

6 Green technology resources 
(Economizers, BAS) 

$38500 A,B,F 

7 Programmable controllers  $12000 A,B,F 
10 Solar PV and Thermal Panels $40000 A,B,F 
12 Air balance equipment $20000 A,B,F 
13 Chilled water system components  $200000 A,B,F 
14 Hot water and steam boiler systems $200000 A,B,F 
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IV. Assessment of Student and Program Learning Outcomes (SLOs & PLOs) 

 
A. SLO Alignment  
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B. SLO and Assessment Timeline: Four-Year Cycle 
 

Program Name Air Conditioning and Refrigeration 
 
 

SLO Assessment Timeline: Create Your 4-Year Assessment Plan 
Directions:  Starting in academic year 2014-2018, SLOs will be assessed over a four-year cycle at ECC. 
Because program review will start occurring in calendar years (i.e. Spring to fall semester), the grid below is 
organized by calendar year rather than academic year. Plan out your program’s assessments so that all SLOs 
(both course and program-level) are assessed at least once every four years. 
 

 

Year Semester Course-Level SLOs 
Assessed 

Program-Level SLOs 
Assessed 

 
 
 
 
 
 

Year 1 
 

of 4-Year SLO 

Cycle 

(3 years before 

Spring 
 

 

ACR-5 Electrical 
Applications 
ACR 6 Refrigeration and 
Air Conditioning Control 
Systems 
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Program Review) 
Fall 

 
 

ACR-20 Solar Energy 
Applications –
Photovoltaic's 
And Solar Thermal 
ACR-21 Air 
Conditioning 
Fundamentals 
 

Program Level 1 

 Upon completion of a course of study in air 
conditioning and refrigeration, a student will be able to 

install, service, calibrate, troubleshoot, and repair 
HVACR systems as required by the industry guidelines. 

 

 
 
 
 
 
 
 

Year 2 
 

Spring 
 

 

ACR-22 Basic 
Refrigeration 
ACR-23 Commercial 
Refrigeration 
Applications 
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of 4-Year SLO 

Cycle 

(2 years before 
 

Program Review) 

Fall 
 

 

ACR-25 Energy 
Efficient Residential, 
Commercial and 
Industrial Air 
Conditioning 
 

Program Level 2 

Upon completion of a course of study, students in 
air conditioning and refrigeration will be able to 
properly evaluate, and charge an ACR system and 
operation within the framework of industry 
service, installation, and safety standards. 
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*Note: Indicate which SLOs will be assessed in the timeline by indicating the number or title of the SLO. 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

Year 3 
 

of 4-Year SLO 

Cycle 

(1 year before 
 

Program Review) 

Spring 
 

 

ACR-27 Heating Technologies 
 

Program Level 3 
 
Students 
completing a course 
of study in air 
conditioning and 
refrigeration will 
successfully earn a 
certificate/graduate
/transfer to 4-year 
universities and will 
successfully acquire 
basic skills required 
to meet industry 
standards. 

Fall 
 

 

ACR-30 Electric Controls  

Year 4 
 

of 4-Year SLO 

Cycle 

(Year of 
 

Program Review) 

 Spring 
 

 

 ACR-32 Fundamentals of Pneumatic Controls 
ACR-34 HVAC customer Service and Environmental 
Protection Agency (EPA certification Training 

 

 Fall 
 

 

 ACR-95abcd Cooperative Work Experience Education 
ACR-99abc Independent Study 
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C. Percent of course and program SLO statements that have been assessed.  
 

In 2013, all of the ACR program course SLO’s were reviewed updated and two additional SLO’s were added. 

There are currently no overdue SLO assessments and at the start of the new cycle of assessments. Over the next year, the 

SLO’s will be reviewed for effectiveness as the time SLO time line for each course is approached. 100% of SLO’s have 

been initially reviewed by both the ECC and Compton campus and adjusted as necessary.  
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D. SLO and PLO assessment 

 In 2013 each of the SLO’s and PLO’s were reviewed and updated to meet changing program 

requirements. Each course originally referenced only one SLO in 2013 two additional SLO’s were added 

to each course. At the same time as the SLO updates the SLO, PLO assessment timelines were updated. 

Each of the SLO’s and PLO’s were assessed by both the Compton Center and El Camino College college 

HVACR program faculty to arrive at SLO’s and PLO’s that complemented program direction. The ACR 

25 course was updated to reflect energy efficiency, the ACR5 and ACR6 course SLO’s were updated to 

reflect digital integration. The ACR 27 course SLO’s were updated to reflect changing solar technology 

and each of the SLO’s for the remaining course were updated to reflect the influx of green technology in 

the ACR program. At this point, it is not practical to evaluate the long or short-term results of the current 

assessments because many of the assessments, SLO’s, courses and the program as a total have gone 

through major updates over the last year. Additionally the current staff is generally new to their positions 

over the last year. PLO’s have been reviewed however, the current PLO’s will be completely reviewed 

and updated in the next year.    
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E. Level of program ACCJC rubric 

 Within the ACR department, there is a keen awareness of the importance of aligning the 

course and program SLO’s with actual student needs. Each department member aligns course work to 

align with SLO outcomes and communicates to student course outcomes and directions. The primary 

goal of the ACR programs is student long-term career success. Over the last year each of the courses 

in the ACR program had their SLO’s updated and expanded from one to three SLO’s. Each of the 

SLO’s have been fully reviewed and updated to reflect industry demands and student needs. Each 

instructor in the program strives for student success and the SLO’s are their divining rod. The PLO’s 

and SLO’s are a reflection of program direction with a focus on energy efficiency, climate change 

solutions and student skill alignment with industry needs.   

 Student success in the ACR program is linked to applied experiences. Over the last year, the 

ACR program has invested heavily in the technology necessary to support changes in California and 

national demand for energy efficiency. These investments along with industry demand provide the 

ACR program at ECC a unique opportunity to enable students to acquire the skills necessary to 

address both energy efficiency and reduce global climate change impact. Student learning outcomes 

are an integral part of each course and help drive program direction toward energy conservation and 

efficiency. The assessments of the SLO’s enables informed decision making when directing the 

individual courses and the program direction to successful outcomes for our students.      

Sustainable continuous quality improvements 

 Faculty, students, and advisory committee members are in open dialog regarding student 

needs for career success. Over the last year, the ACR program has added 2 new certificates and 3 new 

courses. The program is moving into a new facility in 2015. New equipment has been acquired and 

learning resources have been dramatically increased. The ACR program is focused on quality, 

56 
  



Air Conditioning and Refrigeration 
2014 Program Review 

Timothy R Muckey 
September 2014 

 
technology solutions, and student career success. The ACR program is at a more than sustainable 

level due to an influx of new instructors, the focus on student and instructor diversity, updates in 

program instruction, program course additions and high industry demand for qualified HVACR 

technicians. The program is moving into a new building in 2015 and has acquired new equipment to 

support program growth and development. The program focus on energy efficiency and global 

climate change solutions is driving student success.   

F. SLO process improvements 

 Program instructors have accepted personal responsibility for student success and alignment 

with course requirements with SLO intent. Each course in the ACR program has undergone an 

evaluation by instructors and staff. At the beginning and end of ever semester, all ACR instructors 

review course direction and student outcomes to ensure student success in career advancement. Over 

the last year three new instructors have been added to the program that come direct from industry 

with the skills required to meet changing industry demand and prepare our students for career 

success. The SLO’s help keep the program focused on student success and SLO development is 

included in every ACR team meeting and remain the enabling catalyst for program change. Current 

conversations within the Community College ACR program collaborations between local colleges is 

to establish linking SLO and PLO statements that complement the overreaching goals of the 

collective. This overreaching goal is cross college cooperation for joint program improvement and 

cooperation.        
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G. Related recommendations   

 SLO’s and PLO’s are only a part of the story. Technology, internal and external departmental 

cooperation along with industry cooperation are required. We need to expand the SLO’s and PLO’s 

to include dimension of internal and external cooperation between departments and divisions within 

ECC and industry leaders. Let us expand to include inter-cooperation learning outcomes. The ACR 

department and the physics department would, for example, be a great fit. The ACR department and 

an externship would be another. The ACR program SLO’s and PLO’s need to aligned with other 

ACR programs throughout the community college district. The HVACR industry is a complex 

mixture of careers and specialties. Student success in this complex industry is enhanced through a 

diverse educational program that includes a community college district development plan. There is 

no longer a need for isolation when a united front provides our students with a stronger position in the 

workforce. The plan is to modify the current program SLO’s and PLO’s to create student outcomes  

that provide a better fit for student employment and career growth. The ACR community college 

collaborative started in 2014 has as one of our goals the alignment of each colleges student learning 

outcomes. This alignment will provide opportunities for greater collaborative cooperation.     
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V. Analysis of Student Feedback 
 

A. Results of student surveys 
 

 The HVACR program has undergone many changes in the last few months. These improvements include course 

additions updates and changes in how program courses are presented and how students are assessed. Based on 

feedback received by instructors students are generally pleased with the program changes and are enthusiastic about 

the learning opportunity. The program direction toward energy management and efficiency provides students 

opportunities for high demand jobs. These opportunities are driving student engagement. Students in the HVACR 

program are provided an ongoing opportunity to provide program and course feedback both during and after the 

completion of the course. The feedback received reflects the acceptance of program direction and the importance to 

students acquiring the skills necessary to maintain a competitive advantage in the job market. During the final weeks 

of the spring and fall 2014 semester, several students participated in an oral interview to evaluate student satisfaction. 

All to the students surveyed in the oral survey reported the program direction, program updates and course structures 

complemented their program-desired direction and were very enthusiastic about the pursuit of a career in HVACR. At 

the end of the 2014 fall semester, 40 students were given the opportunity to express their thoughts on the ACR 

program and the programs move to a new facility. In the oral survey the students expressed their excitement on 

program direction and the move to a new facility.   

 Each student in the survey was asked to evaluate program offerings and instructor proficiencies. Questions in the 

survey included satisfaction with program content, program direction, program resources, instructor effectiveness, 

and overall satisfaction of program infrastructure.   
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B. Implications of survey results 

 The true nature of student satisfaction could be surmised through analysis of student success and completion 

rates. In a review of student success and retention, rates from 2009-2013 the numbers indicate high levels of both 

success and completion. The ACR program at ECC needs to continue the drive toward technology, energy efficiency, 

and global climate change solutions. Based on student feedback and the analysis of industry needs these are the 

drivers of student career success and program prosperity.   

C. Related recommendations 

 What we need in the ACR program is student internships and externships with industry leaders. Let us develop 

pathways to job placement and career advancement. Student long-term success is measured in job security and 

success. The United States is falling behind because of a diminishing workforce in the service industry. HVACR jobs 

are in high demand, have tremendous growth opportunities, provide a good income, and cannot be shipped overseas. 

By 2020, 65% of all HVACR technicians in the field will not have been in the field in 2010. This spells opportunity 

and we should leverage this opportunity with internships and externships. The ECC ACR program is currently 

working with other community colleges, industry leaders, and contractors on developing an internship program that 

prepares students for job placement and experience. Resourses will need to be made available to support student 

internships and instructor externships. The current estimate is the program will require an initial $40,000 for program 

development.        
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VI. Facilities and Equipment 

A. Existing program facilities and equipment 

The existing ACR facilities are inadequate for current program needs. The ACR facilities and 

equipment are outdated and do not meet the current student needs. The current equipment is outdated and 

much of the equipment is past its useful life cycle. The HVACR program at ECC is in a state of immediate 

and long term change. Industry demand is for technicians that have the skills and abilities to meet the 

evolving needs of an industry at the center of meeting federal, state and local energy efficiency and climate 

change rules, regulations, laws, and guidelines. The HVACR program at ECC must adapt and evolve to 

provide students with access to the technological drivers to meet industry demands for energy efficiency 

and management. This evolution has started and must continue as we move the program forward into a new 

era of technology based solutions to global problem resolutions. Program graduates must have a solid 

foundation in the fundamentals of HVACR along with a foundation in energy efficiency, management and 

technology based data acquisition and analysis.  

B. Immediate (1-2 year) needs 

The HVACR program will move into a new facility in 2015. This new facility will need to support 

program changes that focus on technology, energy efficiency, and management. The Current HVACR 

program facilities are very outdated and cannot support program direction. With a new building comes a 

renovated and rejuvenated HVACR program. The updated HVACR program will require new state of the 

art equipment and supportive resources.  
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The U.S. Department of Energy (DOE) and many other states, local and federal agencies develop 

building energy codes and standards in compliance with ASHRAE 90.1 energy standards for buildings. The 

HVACR program at ECC is focused on energy efficiency and management in compliance with industry 

demand to meet ASHRAE Standard 90.1.  

Students must have the hands-on and classroom experience to understand and implement building 

energy standards and codes. The only way that this can be done is to provide students direct access to the 

equipment and technology used by the HVACR industry to comply with ASHRAE Standard 90.1. This 

requires the purchase of new equipment designed to reduce energy consumption while integrating into 

energy efficiency and management systems. Supportive resources including system interfaces, data 

loggers, programmable controllers, commissioning tools and system analyzers are required to prepare 

students to meet the challenges of reducing energy consumption while reducing human impacts on global 

climate change.  

Existing equipment in the HVACR program provide students the opportunity to develop their basic 

HVACR skills. Existing equipment includes both refrigeration and air-conditioning equipment that 

students use to develop their service and troubleshooting skills on diverse refrigeration and air delivery 

systems. The HVACR program electrical hands-on offerings require updating to meet student minimum 

electrical service and troubleshooting skills. The electrical trainers are outdated and not capable of meeting 

student and program evolving needs. The HVACR program lab and classroom are showing their age and 

has many of the facility resources are approaching the end of their life cycle.  
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Resources used to develop student heating system skills are well beyond their life cycle usefulness. 

Many of the heating systems do not support student skill needs and many of the heating systems are missing 

many of the parts necessary for them to operate in a manner necessary to support student growth. The 

combustion exhaust systems for the heating systems do not meet the minimum needs for continuous safe 

operation. The heating system support structures require replacement and many of the heating systems are 

non-operational or do not meet minimum standards for student projects.  

The move to a new facility provides the opportunity to enhance and expand program offerings and 

quality. In addition to the synergy that is offered within new soundings leveraging the opportunities the new 

building offers is the key to long term program success. The goal is to provide contractors, manufacturers, 

and other interested organizations the opportunity to partner with the ECC ACR program in a mutually 

beneficial way. There is no better way of moving a program forward than by developing a bind of 

self-interest among stakeholders. In this, case the new building, the resources within, the ECC reputation 

and location along with the opportunity to leverage investor self-interest. We can offer these resources to 

benefit each stakeholder.               
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C. Long-range needs (2-4 years) 

The ACR program needs to invest in automated technology that will provide for the integration of all 

equipment within the ACR department. This will enable students to use the lab as a source for expanding 

real time learning. We no longer live in a world untouched by technology and the day is now when that 

technology should be reflected in the ACR program. The ECC Campus should be expanded as a living 

laboratory to enhance student learning and promote energy efficiency and global climate change solutions. 

The integration of ECC Campus resources and student needs must intertwine to reflect lifelong learning 

and promote real time learning opportunities and partnerships.   

D. Recommendations 

The recommendation here is to develop long-term relationships in which both the ECC ACR program 

and interested partners are served. With this in mind, we need to develop a community college collaborative 

along with partnerships with industry contractors, providers, manufacturers, and distributors. The program 

needs to invest in emerging technologies to enhance program participants with relevant skills. We need to 

invest in energy efficiency and climate change solutions and partnerships. We also need to look at the 

development of our students in a more holistic approach, which includes job skills and interpersonal skills 

like leadership, management, personal responsibility, team skills along with the fundamentals in the arts 

and sciences     
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VII. Technology and Software 

A. Review of adequacy and currency of program technology 

We live in a time like no other within the history of humanity. Today, our students have at their 

fingertips the combined knowledge of our species and the resources necessary to see and comprehend the 

nature of the universe within which we are confined and beyond. The key to accessing the limitless 

possibilities that stands before us is the integration of curiosity, ingenuity, imagination, and the extension of 

our knowledge base and sensory perceptions made possible because of emerging technology. Stephen 

Hawking, one of the leading scientists of our time suggests, “The world has changed far more in the past 

100 years than in any other century in history. The reason is not political or economic but 

technological—technologies that flowed directly from advances in basic science.” Today success and 

technology are intertwined so tightly that each is at risk without the other. The human quest for discovery is 

fueled by technology and there is no reason to believe that this quest and the complexity of technology will 

ever waver. As the complexity of technology increases, so then will the need for people to both support and 

build upon the technology. The HVACR industry and technology have an ever-increasing symbiotic 

relationship. Success of our students is interdependent on their ability to understand, apply, and manipulate 

technology to maximize system reliability and efficiency.  
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With the link between technology and student, success of the HVACR program would be amiss and 

in conflict with goals and objectives of ECC if the continued integration and upgrading of technology used 

in the classroom and lab did not keep up with industry trends and demands. For this reason, the HVACR 

program is increasingly introducing technology to support student success. Today industry energy 

efficiency requirements and the drive to decreased dependence on carbon based fuels requires technical to 

advanced skills in the application, use, and support of high tech equipment, controls, and support 

equipment. For students to maximize their value to customers and employers they must have a high comfort 

level with technology and software used in the HVACR industry.  

B. Immediate (1-2 year) needs 

In the next one to two years, the HVACR program technology and software needs revolve around the 

ability for students to effectively install, service, and maintain complex equipment and support systems. 

The classroom resources must be extended to include system interface devices and smart system interfaces, 

i.e., iPad or tablets. The goal is to provide each students access to such devices to prepare them for the 

world of automation and energy efficiency. Additional interface applications and software system support 

at the equipment level will include wired and wireless BACnet and LonWorks interface hardware and 

software. Additionally, system level hardware and software will include both open source and proprietary.  
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C. 2-4 year needs 

 Within the next 2 to 4 years, the HVACR program will need to include Cat 5 and Cat 6 Ethernet 

wireless and wired network support for Automation system integration. Integration support will also need 

to be extended to non-proprietor integration device, i.e., JACE, Tridium and Niagara. In addition to system 

integration, system commissioning must be addressed as the program moves forward to complement 

industry needs for energy efficiency. Support for diagnostic equipment including combustion, power, and 

system data recording and analysis will be required to keep pace with changing industry and government 

needs and requirements. The introduction of chilled water systems into the program is vital for future 

program success. Most commercial multistory buildings, commercial and industrial facilities, college 

campuses, and manufacturing facilities use chilled water systems for comfort and process cooling 

operation. The introduction of chilled water systems into the HVACR program provided a unique 

opportunity for new and continuing students to acquire the knowledge necessary to place them in a position 

of advantage in the workplace.             

D. Recommendations 

 Investments in the HVACR program is investments the future of our students. The HVACR 

program needs to expand into the unitary, applied, and controls equipment areas. Expansion into adaptive 

systems is critical to the success of the ACR program. Technology does not have all the answers however, 

technology does provide many needed solutions to the world’s problems. The ACR program should be a 

part of these solutions. The ACR program needs to invest in BACnet, wireless, and integration system 

solutions. The ACR program needs to integrate our program into the campus automation system and use the 

ECC campus as a living laboratory.  
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 The ACR program needs to work with other division programs including electronics, welding, 

construction, architecture and other programs at the ECC campus and other campuses in the area to enhance 

student learning and employment opportunities with emerging technologies. Additional resources 

including an ECC automation system integration system where students can see on a big screen display that 

enables the ECC automation system to be displayed in the ACR program laboratory. We need to educate 

our students in power analysis, which will require investments in analysis tools. We need to invest in 

developing a chilled water and boiler education program.       

 
VIII. Staffing 

 
A. Current staffing 

 
 Increase number of part time instructors to reflect increase of student population in the program. 

Two (2) part time instructors need to be added. Expand current course offerings to include complete 

nighttime program for students wanting to enter the trade and those wanting to improve their skills.    

 With consideration to increasing student demand for classes in this trade, pending staffing changes, 

and current staffing levels, the program is unable to keep up with demand. Additional staffing may be 

required to address increasing class size and need to provide supervision for all the students in the lab. 

These students are working with electrical devices of voltages up to 480 volts. Safety is our biggest 

concern for the students. The program needs additional (adjunct) faculty for the night program. 

 Current instructors will need to update their skills in energy efficiency, management, and applied 

equipment. To acquire and maintain these skills will require advanced training. Resources will need to be 

made available to accommodate these needs. As the program moves forward, there will be an ongoing 

need for additional instructors to support program growth.    
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 The current staff is expanded to include instructors with a variety of industry skills and diverse 

experiences necessary to keep the program in pace with industry demand and complement student 

diversity. Each of the ACR instructors is committed to continued skill development and student success. 

Instructors continue their development though both online and on ground learning opportunities.  

 Resources for staffing development will need to be included in the annual budget each year to enable 

program and student success. The program is going through many changes including the change in 

teaching staff. These changes will require student adjustment to new teaching techniques and program 

emphasis. These changes will likely see a different group of students attending program courses that is 

currently not in line with the current program attendees. The expectation is a wider, more diverse 

population of students seeking long-term career success. Program population diversity is essential to 

enrich industry cultural diversity. Population diversity supports creative thinking and nontraditional 

solutions to complex problems.     

B. Justification of program’s staffing needs long term and short term 

 The program staffing in the next two years will include instructors with experience in automation 

system setup, configuration, commissioning, programming, and a wide variety of skills in system energy 

efficiency. These required skill levels would require a unique level of system knowledge from a wide 

divers set of instructors. The program will need at least two part-time instructors and one full time 

instructor with these advanced skills. With the program’s acquisition of complex testing, controls and 

systems comes the requirement for a skilled laboratory technician to service, troubleshoot, and maintain 

these highly sophisticated technology based equipment and systems.  
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 Thinking three to five years down the road, the program direction will include chilled water system 

service, installation, maintenance, and repair. This will require instructors with advanced skills in general 

chilled water systems and specific knowledge in absorption, centrifugal, rotary screw, reciprocating and 

scroll chilled water systems. New courses offered in chilled water system fundamentals and chilled water 

system refrigeration system operation will need to be developed.   

C. Related recommendations 

 The addition of energy management, energy efficiency, and chilled water system will provide the 

ACR program at ECC the opportunity to provide students with the unique skills necessary to secure a 

long-term career in the HVACR industry. Not keeping pace with industry demands is unacceptable with 

student success as our goal. The HVACR industry is one of the fastest growing industries in the United 

States. Energy efficiency and global climate change are two of the leading forces of change now and into 

the near and distant future. These factors tie together into student success. We need to advance our 

program to meet these expected needs. To do otherwise would not be in the best interests of our students, 

staff or ECC as a whole. One cannot close their eyes and hope for the best. We must seize the day, leverage 

our capabilities, and drive toward the call of energy efficiency and the reduction of human impact on 

global climate change and the success of our students. To do this we will need two new part time 

instructors, one full time instructor, and a lab technician with the skills necessary to meet expanding 

program needs and industry demand for qualified technicians. The ACR staff will need to maintain and 

enhance their skill levels through continuing education witch will require a program commitment to 

instructor skill development.  
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 Resources are required to fund instructor development. The greatest ACR program assist is our 

instructors we need to invest in them to enable long-term student success and seek out new instructor 

talent. Times are changing and we need to change with them to do otherwise to embrace obsolescence. We 

must learn from the past and use that knowledge to transform ourselves and those around us into a force of 

positive change that enables, in this case, successful careers and global climate change solutions. This goal 

is impossible without a commitment to lifelong learning. This is the gift demonstrated by our instructors 

and given to our students. Help us sustain the dream.         

 
IX. Future Direction and Vision 

 
A. Changes within field/industry that impact program in next four years 

 
 The HVACR program is developing program content to compliant industry trends and demands. 

For the program to develop in the needed direction to support student success requires the integration of 

technology into the program. This integration requires the acquisition of unitary and applied HVACR 

equipment and support commissioning tools. In looking at the air conditioning and refrigeration program 

long term goal, the program has developed and submitted a plan to add green, energy efficiency, chilled 

water systems, boiler systems, commissioning, and automation technology to the existing curriculum and 

add certificates of achievement to complement these changes. The commissioning process will require the 

acquisition of advanced power analysis, data logging, and test equipment to prepare students for skills 

required to complete the commissioning process. One adjunct faculty member has been trained in 

windmill technology, and another instructor has had extensive solar thermal training.  
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One full time instructor has advanced training in chilled and hot water systems, building 

automation, Direct Digital Controls (DDC), and energy efficiency, DDC controls. Automation, DDC, and 

energy efficiency skills are in high demand in the HVACR industry. This high demand for 

technology-based skills requires that the college update and add courses that complement this demand. In 

our continuing contact with industry officials, concern about writing and reading skills in general 

continues to top the list of concerns. This was borne out again in an outside survey that was included in the 

program review report. 

 With the importance of reading and writing skills continually being reinforced during interactions 

with industry, an advanced course in reading and writing should be recommended as a long-term goal, 

also possibly as a distance education course. This course would be designed for practitioners who are 

developing promotable skills.   

 Personnel needs remain high for all HVACR technicians statewide and nationally. All employers are 

competing for the same, relatively small pool of qualified technicians. In order to meet this demand, the air 

conditioning and refrigeration program should increase its efforts to develop students who are more 

qualified and more marketable in the selection process.   

With the increase of student population, demand for technology based training, and projected 

retirements, the program needs two additional part time instructors. The labs are full and the current full 

time instructors are unable to safely watch all the students in the lab. These students are working with 

electrical devices of voltages up to 480 volts. Safety is our biggest concern for the students. The ACR 

program developed a safety document that outlines classroom and Lab safety procedures and processes 

for students and staff. 
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B. Direction and vision of program 

The emphasis of the ACR program at ECC is obviously on technology as a tool to student success 

however, the core program focus is on student leadership in energy efficiency and the reduction in human 

impact on global climate change. Student personal and professional leadership is a goal that extends from 

the program to the students future. Career skills are not sufficient for a meaningful and successful career. 

With these goals as the program driver, the program direction is to incorporate green technology in every 

course and the properties of leadership within student assignments. The focus on green technologies 

including energy efficiency, alternative energy, system commissioning, system automation, chilled water 

systems and energy storage provides. This focus satisfies student hunger for financial success however, 

does not address student individual long-term success this requires leadership. The vision of the ACR 

program is on nourishing the whole student for a successful career and life filled with passion and a sense 

of fulfillment. We have an obligation that transcends our program or course learning objectives. 

In the next few years the vison is to include system automation, chilled water systems, boiler 

systems, air balancing, system commissioning, fundamentals of electronics, motor speed controls, codes 

and blueprint reading into the ACR program. We will establish an ACR program collaborative for the 

district. We will integrate aspects of the Welding, Electronics, Construction, Mathematics, the Sciences 

and the Arts into the ACR program. We will develop the ECC campus into a living laboratory. We will 

develop internships for our students, develop a national certification program and create an on line 

education program. We will add continuing education (lifelong learning) opportunities for technician 

development. We will collaborate with contractors and manufacturers to create technicians continuing 

education opportunities.      
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C. Related recommendations. 

There are few things as important than the whole human in education? As much as I would like to 

forward the ACR program sometimes, we forget the nature of our mission. Our mission is not program or 

professional success; our mission is our students. My simple recommendation is a reevaluation of our 

priorities and the creation of cross department and division cooperation, integration and assimilation.     

 

X. Prioritized Recommendations 
 

A. Single and prioritized list of recommendations 
 

Priority Recommendations Cost Estimate Strategic 
Initiatives 

1 New electrical electronic trainer stands 
Electrical electronic training devices for trainers 

$17000 A,B,C,E,F 

2 Develop training classes to meet national 
certification needs 

$21500 A,B,C,E,F 

3 System commissioning tools and resources  $45000 A,B,F 
6 Green technology resources (Economizers, 

BAS) 
$38500 A,B,F 

7 Programmable controllers  $12000 A,B,F 
8 Programming software $8000 A,B,F 
9 Laptop/pad $9000 A,B,F 
10 Solar PV and Thermal Panels $40000 A,B,F 
11 Living lab. green training building $100000 A,BC,D,F,G 
12 Air balance equipment $20000 A,B,F 
13 Chilled water system components  $200000 A,B,F 
14 Hot water and steam boiler systems $200000 A,B,F 
15 Instructor development  $29000 A,B,F 
16 Enhanced partnerships and internships  $40000 D,E,F,G 
17 Infrastructure development  $200000 B,E,F 
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B. Evaluation of list of priorities 

The priorities of the recommendations are listed from the immediate need. The electrical 

electronics training stands are the immediate need based on age and usability. These stand are well 

past their usable life and do not promote successful student learning based on current program 

demands. For student to have long-term success they must meet or exceed employer minimum 

requirements. A significant minimum requirement for many employers is national certification. The 

remaining priorities emanated from the program direction to meet employer and energy efficiency 

standards. Energy conservation, management, and environmental protection are key industry drivers 

and the HVACR program changes to meet these demands places the remaining items on our priority 

list.      

Priority 1 and 2 

Existing electrical trainers are outdated and lack the flexibility to support student and program 

development needs. Existing trainers do not support logic controllers and electronic. 

 

 

 

 

 

Existing electrical trainer                   New Requested trainers 

 

 

.   
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XI. Conclusion 

     The HVACR program at ECC is in a state of dramatic change to meet industry demands for 

efficency and reductions in human impact on golobal climate change. Energy efficiency and global 

climate change as they relate to student success are driving the program to new heights. Each course in 

the program is being updated and new courses and certificates are being added to drive student success 

in the HVACR industry. The HVACR technician is both directly and indierectly lined to heating, 

cooling, ventelation, refrigeration, renewble energy, energy conservation, system commissioning, 

lighting, energy management, system progamming, and the list goes on and on.  

     The HVACR industry is multiple industries-in-one including, HVACR, plumbing, electrical, 

elctronics, computers, networking, programming, energy efficiency, chilled water systems, 

refrigeration, renewable energy, solar systems and, again, the list is endless. The HVACR program at 

ECC prepares students not just for a job; the program prepares students for a career that could provide 

each student with a life time of meaningful and rewarding employment.  

The mission of El Camino College is ‘El Camino College offers quality, comprehensive 

educational programs and services to ensure the educational success of students from our diverse 

community”. The HVACR program instructors take these words and make the intent a reality. Moving 

forward to keep this promise to our students requires the infusion of timely technology into the 

program. This requires instructors that have the skills to apply these technologies in the classroom and 

the resources necessary to provide students the opportunity to have first hand application of these 

technologes. 

 The HVACR industry available jobs according to the Bureau of Labor Statistics will grow by 

more than 20% over the next few years. The HVACR technicain is at the center of developing and 
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maintaining energy efficient systems. The core human solutions to global climate change are at the core 

of what an HVACR technician is responsible for. By 2020 65.6% of all HVACR technicans in the field 

in 2010 will no longer work in the field due to retirements and other life changes. The HVACR 

program at ECC is not just focused on student jobs; we are focused on student short and long term 

success in both the workplace and in life. To this end, the program stresses human growth in a diverse 

set of human skills including leadership. Leadership is the core priority of personal responsibility, 

illuminating a pathway, inspiring a shared vison, enabling others to act and encouraging the heart. The 

ACR progam must continually challenge our students and provide oportunites for skill, personal and 

professional growth.  

The ACR program needs to provide the technical skills that are in high industry demand while 

enabling leadership within our students. A prime directive of the ACR progam is division, cross 

division, and industry cooperation to promote student growth through the ACR program. There is a 

great deal we can do together to help our students succeed. Examples include the ACR program 

working with the Physics, Math or Construction of certificate or degree programs and outreaches.  

XII. Career and technical education supplemental questions. 

1. How strong is the occupational demand for the program? 

 The ACR program is well established at El Camino College dating back to the early days of the 

college. Over the years, the program has undergone many challenges and changes however, this is true 

more so today than at any other time in the program’s history. This same statement rings true for the 

HVACR industry as a whole. Innovations in technology, global climate change, local, state, and federal 

regulations, an aging workforce, and the pending depletion of carbon-based fuels is changing the HVACR 

industry in ways never imagined by previous generations of technicians, contractors, engineers, or 
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educators. The HVACR program at ECC is keeping pace with changing industry demands by partnering 

with industry professionals, developing instructor skills, providing students with the skills to meet 

changing industry demands, leveraging technology in the class room and labs, and developing mutually 

beneficial relationships with industry leaders, manufacturers, and educators. The strengths of the ACR 

program at ECC are linked directly with these efforts, the drive of the instructors in the program, the 

program offerings and the acquisition of the resources needed to enable students to acquire the skills 

necessary to meet industry demands.   

2. How has the demand changed in the past five years and what is the outlook for the next 

five years? 

Topline: 
• Air Conditioning & Refrigeration jobs experienced a slight decrease in the past 5 years (2008 vs. 2013). 

However, growth is expected over the next five years as jobs will climb +5% in Los Angeles County and 

+7% in the state. Climate-control systems generally require replacement after 10 to 15 years—homes that 

were built between 2002 and 2006 will need replacement, which would result in possible employment 

opportunities. 

 
Occupations shown in report include: 
 
Heating and Air Conditioning Mechanics and Installers (49-9021.01) 

Refrigeration Mechanics and Installers (49-9021.02) 
 
Key Figures: 
Annual Openings Estimate (2013)1 504 

Related Completions (2012)2 1,398 

Current Job Postings3 253 

1 EMSI's estimate of labor market demand for the specified occupation among all available counties 
 
2 The number of people who received either a degree or certificate related to the occupation during the year indicated for all available counties 
 
3 Current job postings from Indeed among all available counties 
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Completions for 2012-2013: 
Associate 4 

Certificate 50 
 
Demand over the past 5 years (2008-2013): 
 
Region 2008 Jobs 2013 Jobs Change % Change Median Hourly 

Earnings 
All Available 
Counties 15,191 14,072  (1,119)  (7%) $22.03 

State 27,404 25,392  (2,012)  (7%) $22.30 
Los Angeles 
County 5,970 5,603  (367)  (6%) $22.09 

Nation 319,481 292,919  (26,562)  (8%) $20.11 
 
 
 
Occupation Breakdown - % Change (2008 vs. 2013) 
 

Occupation Description 
All 

Available 
Counties 

State 
Los 

Angeles 
County 

Nation 

49-9021 
Heating, Air Conditioning, 
and Refrigeration 
Mechanics and Installers 

 (7%)  (7%)  (6%)  (8%) 

 Total  (7%)  (7%)  (6%)  (8%) 
 
 
Demand for next 5 years (2013-2018): 
 
Region 2013 Jobs 2018 Jobs Change % Change Median Hourly 

Earnings 
All Available 
Counties 14,072 14,904 832 6% $22.03 

State 25,392 27,158 1,766 7% $22.30 
Los Angeles 
County 5,603 5,880 277 5% $22.09 

Nation 292,919 315,439 22,520 8% $20.11 
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Occupation Breakdown - % Change (2013 vs. 2018): 
 

Occupation Description 
All 

Available 
Counties 

State 
Los 

Angeles 
County 

Nation 

49-9021 

Heating, Air 
Conditioning, and 
Refrigeration 
Mechanics and 
Installers 

6% 7% 5% 8% 

 Total 6% 7% 5% 8% 
 
 
 
 
 
 
Top Industries % Change (2013 vs. 2018): 
NAICS 
Code Description 

All 
Available 
Counties 

State 
Los 

Angeles 
County 

Nation 

561320 Temporary Help Services 12% 15% 10% 18% 
541310 Architectural Services 12% 13% 12% 10% 
541330 Engineering Services 7% 5% 9% 9% 
238220 Plumbing, Heating, and Air-Conditioning Contractors 5% 5% 0% 9% 

551114 Corporate, Subsidiary, and Regional Managing 
Offices  (5%)  (8%)  (7%) 5% 

 Total 7% 6% 6% 9% 
Source: EMSI (Economic Modeling); all available counties include Los Angeles, Orange, San Diego, Riverside, San Bernardino, Ventura, and 
Kern. Bureau of Labor Statistics, U.S. Department of Labor, Occupational Outlook Handbook, 2014-15 Edition. Completions for 2012-2013 come 
from the California Community College Chancellor’s Website. 
 

 

According to the U.S. Department of energy 63% of home energy usage is directly linked to 

heating, cooling, refrigeration, and lighting. The U.S. Department of energy reports that 40 percent 

of the total energy usage in the US is in buildings and 17% of this is HVACR. The U.S. department 

of Energy reports 68% of the energy used in commercial buildings is linked to the building 

environmental envelope (http://energy.gov/better-buildings). Much of the energy used in homes, 

businesses, and industry is in some way linked to HVACR. This data supports training and 

developing technicians that have the skills necessary to manage and optimize energy usage. This 
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link between the HVACR technical energy conservation and management place the technician at the 

center of the global energy and climate change debate. Well-qualified technicians are in high 

demand because of this link between energy efficiency, climate change, dwindling natural 

resources, national security, and a technician’s skills and abilities. The HVACR program at El 

Camino College provides those basic skills to students.         

The U.S. Energy Information Administration (EIA) reports that world energy consumption will 

grow by 56 percent by 2040, total world energy consumption will rise from 524 quadrillion British 

thermal units (Btu) in 2010 to 630 quadrillion Btu in 2020, and 820 quadrillion Btu by 2040. 80 percent of 

the world’s energy will come from fossil fuels through 2040. According to the U.S. Central Intelligence 

Agency (C.I.A.), at the current rate of energy usage, by 2052 the world will deplete known oil deposits, by 

2060 that will include natural gas, and by 2088 the world coal deposits will be depleted 

(https://www.cia.gov/library/publications/the-world-factbook/geos/xx.html)., 

We live in a time that provides this and proceeding generation’s unprecedented challenges and 

opportunism unimaginable by our parents, grandparents or by any previous generation in history. Our 

individual responsibilities extend far beyond our property line, city boundaries, state lines, or national 

borders. Our moral and ethical obligations have expanded to include all the peoples of the world onto the 

generations that precede us. This responsibility cannot be taken for granted in our decision-making. As in 

the words of Voltaire, “How infinitesimal is the importance of anything I do, but how infinitely important 

it is that I do it.” 

In 1989 the Montreal Protocol established an international treaty that protects the world’s ozone 

layer by reducing global emissions of ozone –depleting substance.” (NCAR, National Center for 

Atmospheric Research). The Montreal protocol was the first international treaty to address environmental 

regulations to protect the world’s population. “Without the agreement, the world today would be heating 
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up more rapidly, which might have encouraged us to do something, right now, about climate 

change,” (Ronald Garcia, scientist at the NCAR). 

President Obama in a speech at Georgetown University in 2013 acknowledged the impact of carbon based fuel 

on global climate change and that 97% of scientists agree. President Obama believes “we have a moral obligation to 

future generations to do what we can, after all, this is no longer a distant threat – we are already feeling the impact now.”  

President Obama suggests that we each need to find the courage to act to reduce our dependence on global warming 

products (oil and gas). The United States Supreme Court has ruled that greenhouse gasses are a pollutant covered by the 

EPA clean air act. In 2009 the EPA determined that carbon based products are a threat to human health and welfare. 

President Obama recommended moving away from carbon based fuels and the development of alternative energy sources 

to protect this and generations to come. “We can’t solve problems by using the same kind of thinking we used when we 

created them.” (Albert Einstein)  

The U.S. Global Change Research Program (U.S. GCRP) members agree that, “human activities are now the 

primary causes of most of the ongoing increase in Earth’s global average surface temperature.” The U.S. GCRP was 

founded on the principal of developing approaches to global climate change that adapt and mitigate change.   

3. What is the district’s need for the program? 

The Southern California district is at the center of the move for energy conversation. Southern 

California Edison a supplier of energy to Southern California has established several energy efficiency 

programs that directly link HVACR techniques to energy efficiency and management. These include a 

national certification program through NATE (North American Technician Excellence), the energy 

educations centers in Irwindale and Tulare, and technician development programs centered on energy 

efficiency. AB39, which provides $550 million per year for clean energy projects at schools and public 

buildings, provides the district resources to educate students and implement energy programs in the district. 

Demand is high in the district for qualified technical to meet the demands placed by the state of California 

and the nation to reduce carbon dependence and increase energy efficiency. 
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4. What is the state’s need for the program? 

The California Energy Commission report on Reducing California’s Petroleum Dependence 2003 

point out that California is faced with “increased petroleum dependence, subject to rapid volatility in 

pricing, increased demand, reductions in supply, and that the California economy is dependent on securing, 

reliable, and affordable sources of transportation fuels” (2003). Among the commission’s 

recommendations was using non-petroleum based fuels and hybrid electric vehicles.  

California Assembly Bill No, 32 (AB32) clearly identifies fossil-based energy products as 

greenhouse gases that are the primary contributors to climate change. AB32 seeks to reduce greenhouse 

gases (GHG) emissions to 1990 levels and about a 30% reduction in “Business-as-usual” emission by 

2020. California title 24 California Code of Regulations (CCR) addresses the need to reduce dependence 

on carbon based energy products (Oil and Gas). Title 24 addresses energy efficiency with the goal of 

reducing dependence on fossil fuels and protecting the environment to preserve California’s energy future. 

Starting in 2014 under title 24 and AB32 California Zero Net Energy (ZNE) new residential construction 

will be ZNE by 2020 and new commercial buildings will be ZNE by 2030. In a ZNE building the annual 

energy consumption is equal to its annual production of renewable energy. 

5. How does the program address needs that are not met by similar programs in the 

region? 

  The only programs in the area that can effectively provide similar course offerings are Mount San 

Antonio College in Walnut CA and Los Angeles Trade Technical College in Los Angeles CA. Long 

Beach City College in Long Beach CA has closed their program. This leaves ECC as a premier location 

for those seeking a career in HVACR. The HVACR program at ECC has gone through a major make 

over during the last few months and is staged to move into a new building in early 2015. 
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 Program renovations to include automation, energy efficiency, and electronic controls systems 

combined with resources available through grants and system updates linked to the move to a new 

facility provides the ECC HVACR with an unprecedented opportunity to meet student and industry 

needs far beyond any other programs in the region. These opportunities include automation systems, 

chilled water system and graduate with solutions to energy effect and global climate change 

resolutions. 

 The instructional staff comes with many decades of industry experience when coupled with 

program resources and direction will outperform any other program in the district. The program 

changes and direction are focused around energy efficiency and global climate change solutions. These 

two focal points are driving not only the HVACR industry they are driving organizational, 

governmental, public and global change. Leveraging these changes toward student success is critical to 

the HVACR program success. 

6. Are the students satisfied with their preparation for employment? 

The HVACR program is currently being updated to meet industry and student expectations. 

Students have expressed high levels of satisfaction concerning program content and the drive to provide 

students with a higher level of competence to meet evolving industry demands. The updates to the 

program are the result of industry demand for technicians that can perform the tasks necessary to 

maximize system efficiency and reduce carbon emission. Students are supportive of the implementation 

of technology in the classroom and in the lab exercises. The program has brought on new instructors with 

high levels of competency in many areas including energy efficiency and management.  
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Students are generally very enthusiastic about the changes in the program direction and many 

students near program completion have expressed a desire to continue their development with the new 

program offerings. 

Instructors in the HVACR program score highly among students in semester student reviews and the 

instructors have developed a teaching style that complements student-learning skills. The programs 

direction to incorporate the use of technology in the classroom supports student interest and promotes 

student learning. The introduction of smart phone applications into the program for student use in data 

calculations and analysis provides student the opportunity to apply technology to the classroom and lab 

environment. The addition of the ECC library learning resources center as a learning tool for students 

provides students the opportunity to develop their skills and abilities outside the classroom. The addition 

of online resources available on web sites designed for ECC students now provides 24-hour access to 

valuable developmental resources for those students seeking additional developmental opportunities.  

During and at the end of each semester students are surveyed individually and as a group and 

provided the opportunity to provide feedback on program content and direction. These oral surveys have 

shown that the general ACR student population agrees that the program is moving in the correct direction 

and that the program provides exceptional value. There is no better feedback than direct feedback from 

students in an open and in a personal way. Changes are ongoing in the ACR program at an unprecedented 

rate. These changes focus on student success and student feedback indicates these changes are manifesting 

in higher levels of student satisfaction.        
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7. Are the employers in the field satisfied with the level of preparation of our graduates? 

The HVACR program advisory committee members have expressed the need to develop students 

with the skills necessary to meet the rapidly changing industry demand for energy efficiency, management 

along with test and validation. Many of the advisory committee members have emphasized the frustration 

they have experienced trying to find qualified technicians even at the entry level. After a review recent 

program changes and the awareness of program direction change committee members expressed 

overwhelming support for the program direction and expressed their commitment to support the program. 

With the HVACR program changes and the introduction on new instructors into the program students 

completing the ECC HVACR program will have the skills necessary to compete effectively in the 

HVACR job market. Online resources have been added to provide students access to job openings and the 

resources necessary to develop a resume and prepare students for the interview process.  

Qualified and entry-level technicians are in high demand. The HVACR program will 

leverage this opportunity by providing students with a high quality education in the skills deemed 

critical for technician success by HVACR industry leaders. To meet this goal requires the program 

to embrace technology, develop programs that reflect industry needs for energy efficiency and 

management while focusing on the core fundamental of HVACR. These core fundamentals 

include refrigeration physics, electrical fundamentals, basic electronics, system sequence of 

operation and system troubleshooting. 
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8. What are the completion, success, and employment rates for the students? 

The HVACR industry has and will go through a great many changes in the next few decades. This is 

influenced by local, state, national and global demand for energy efficiency and the reduction of carbon 

emission to reduce energy usage impact on global climate change. The HVACR industry is at the center of 

many of the programs directed at maximizing energy efficiency and reducing impact on global climate 

change. Transparency market research a leading market research company reported that HVAC 

equipment market forecasts for 2012 to 2018 is expected to exceed USD 139 billion by 2018, and growing 

at a Compound Annual Growth Rate (CAGR) of 8.9% from 2012 to 2018 

http://www.transparencymarketresearch.com/hvac-equipment-market.html  

The statistics from the department of labor and the EMSI (Economic Modeling) validate industry 

needs for qualified technicians. The completion rate for the HVACR department from 2010-2011 is 

66.67% and the performance goals equals 81.5%.    

 

    HVAC Employment Demand: 2012-2022 

Region 2012 Jobs 2022 Jobs Change % Change Median Hourly Earnings 

All Available Counties 13,359 16,739 3,380 25% $22.07 

State 24,379 31,152 6,773 28% $22.33 

Los Angeles County 5,320 6,526 1,206 23% $22.17 

Nation 285,910 344,233 58,323 20% $20.11 

7.5 mile zip radius 770 939 169 22% $22.39 
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HVAC Employment Demand: 2013-2018 

Region 2013 Jobs 2018 Jobs Change % Change Median Hourly 
Earnings 

7.5 mile zip radius 803 881 78 10% $22.39 

State 25,736 28,739 3,003 12% $22.33 

Los Angeles 
County 5,540 6,110 570 10% $22.17 

Nation 292,346 319,343 26,997 9% $20.11 

Source: EMSI (Economic Modeling); all available counties include Los Angeles, Orange, San Diego, Riverside, San Bernardino, 
Ventura and Kern.  Bureau of Labor Statistics, U.S. Department of Labor, Occupational Outlook Handbook, 2014-15 Edition. 
Completions for 2012-2013 come from the California Community College Chancellor’s Website. 
 

9. What is the role of the advisory committee and what impact does it have on the 

program? 

The advisory committee provides a direct link between industry needs and the ECC 

HVACR program direction. Advisory council members are active participants in the ECC 

HVACR program development and provide classroom support. Faculties are in active 

communication with advisory members and provide training and development support for member 

technicians. ECC staff and advisory members meet throughout the year and review program 

direction and industry needs to make sure that the ECC HVACR program is on track to meet 

industry changing trends and demands. The advisory committee provides the HVACR program 

with direction, program feedback, classroom assistance, instructional resources and student 

preparation and employment support. 
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Advisory committee 

 

Advisory committee discussion 

Program thoughts: 

 A review of the program was presented to the advisory committee. The advisory committee 
members discussed the changes to the program and the importance of implementing emerging 
technologies into the program. In response to the deactivation of ACR32, the general agreement was that 
though pneumatics was still used in the industry the focus should be simply on Variable Volume 
controllers and thermostats setup and calibration. It was agreed that this force should be included in basic 
controls classes and that this did not require a special class in pneumatics. 

 The advisory committee agreed on the importance of electronics, energy efficiency, and 
automation systems into the program; however, the consensus was that HVACR programs needed to 
maintain their focus on the fundamentals of HVACR. The committee agreed that the introduction of 
ACR31, ACR60, and ACR61, which focused on electronics, energy efficiency, and automation, should be 
kept as an introduction and not as advanced skill development. 

 The committee requested that students need to develop customer relationship skills that focus on 
customer satisfaction and how do deal with unhappy or angry customers. This will be included in the 
ACR34 customer service class. Members of the committee agreed to actively participate in customer 
service classes provided by ECC.  

 The committee agreed that students need to develop basic skills to use common hand tools used in 
the industry. The committee agreed that many of those completing HVACR programs do not have the 
basic hand tools skills necessary to work effectively in the industry. The HVACR department is currently 
working with the welding department on a course in basic had tools in response to committee input. 
Committee members agreed to provide the HVACR program with resources like semi-hermetic 
compressor and other equipment to support the development and perpetuation of a hand tools course. The 
committee members also agreed to support the ACR departments move to introduce semi-hermetic 
compressor fundamentals into the program.  

 Some of the committee members expressed an interest in introduction students to ammonia system 
based on industry demand for ammonia system technicians. It was agreed that these basic concepts would 
be included in the refrigeration section of the program. Members agreed to support this direction through 
classroom participation. 
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 Each of the committee members emphasized driving and work place safety as a high priority in a 
technician qualification. Job safety and driver safety are a major focus for contractors in the HVACR 
industry. The committee suggested that students be educated in industry safety including however not 
limited to ladder, electrical, rigging, confined space, arc flash, and mechanical safety. The ACR program 
intends to add these points of interest into the customer service class.   

Program direction: 

 The committee generally agreed on the importance of the direction of the program into areas of 
higher levels of competencies in electronics, efficiency, and automation. The committee further stressed 
the importance of a continued focus on the HVACR fundamentals including system physics, electrical, 
system fundamentals, system charging, system analysis, and critical thinking skills. Towards this goal, the 
ACR instructional team will drive to a greater level of cooperation and course alignment to meet industry 
technician qualification requirements.  

What is expected of entry-level technicians? 

 The committee overwhelmingly agreed that entry-level technicians must have a clean driving 
record and be very knowledgeable in industry safety requirements and procedures. The committee agreed 
that those completing and HVACR program must have a clear understanding and be able to apply the 
fundamental principles of electrical and refrigeration to installation, service, maintenance and repair of 
HVACR equipment. The committee agreed that successful applicants must demonstrate and apply critical 
thinking skills, work well in teams, have good communication skills, excellent writing skills, and have 
applied expense with the tools of the trade.    

Women in the HVACR industry: 

 There was agreement in the committee that women are underrepresented in the HVACR industry. 
Though no clear answers on how to resolve this condition were apparent, several suggestions were made. 
The committee agreed on the importance of the inclusion of women in the HVACR industry. Some 
suggestions included high school programs to promote women in HVACR, working with the women in 
technology program, and better advertising. The committee agreed that this underrepresentation could be 
linked to a misunderstanding of what the HVACR industry is, and women’s place in the industry.   
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Working with High schools: 

 The committee members agreed that one of the keys to HVACR program success is bringing 
people into the program that seek long term employment in the HVACR industry. To this end, the 
committee agreed on the importance of working with high school and college counselors to educating 
them on the benefits of an HVACR career for their students. The committee agreed that we need to work 
together to dispel the myth that the only direction for long term success is a 4 year degree in traditional 4 
year degree disciplines. The agreement was that we need to get directly to high school students and make 
them aware of what the HVACR industry has to offer. 

Support:  

 Each of the committee members agreed to actively support the ECC ACR program through 
equipment donations, classroom participation, and extending opportunities for employees to utilize the 
ECC ACR program for personal and professional development along with supplementing their individual 
technician development with ECC ACR programs.   

10. If there is a licensure exam for students to work in their field of study, please list the 

exam and the pass rate. If there are multiple licensure exams in the program, include 

them all. 

The EPA (Environmental Protection Agency) established refrigerated handling certification 

requirements for HVACR refrigeration technicians in 1992. The EPA certification exam includes four 

sections the core (fundamentals of refrigerant handling), type one (any system with 5 pounds or less of 

refrigerant), type two (high pressure and very high-pressure refrigerants) and type two (low-pressure 

refrigerants). Students passing each of these sections are certified through the EPA with a Universal 

certification. The EPA certification exam is given throughout the year to meet student needs. The current 

pass rate for students is on average 87%. 
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 The NATE (North American Technical Excellence) exam provides students a national 

certification in HVACR. NATE was founded in 1997 and has certified over 32,000 HVACR technicians 

around the world. The NATE exam currently has 10 certification levels including Air Conditioning, Air 

Distribution, Air-to-Air Heat Pumps, Gas Furnaces, Oil Furnaces, Hydronic Gas, Hydronic Oil, Light 

Commercial Refrigeration. 

Commercial Refrigeration and HVAC Efficiency Analysis (Senior Level). The NATE national 

certification is currently required by many employers and provides employers a way to gage applicant 

qualifications. The NATE certification program is currently being integrated into the HVACR program. 

Full integration and continuing educational training is expected in late 2015. For this reason, statistics are 

currently not available. 
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XIII. Final Thoughts 

The needs of our students and the world in general are becoming increasingly intertwined. The 

core focus of the ACR program is in the development of a well-rounded and informed student with the 

skills necessary to support a life-long successful career. The second focus of the ACR program is to 

support technologies that promote sustainability. Today the actions of an individual can be resonated in 

consequences in the lives of people around the world. Just as one person does not stand alone in the world 

neither can any educational program. Global climate change for example is a catalyst for change and the 

ACR program is an instrument of that change. Change is easy to define and extremely difficult to 

accomplish without the help and support of a family of change agents. This family of change agents 

includes the ECC family, our family of investors, the community, our collaborators, those yet to be 

identified and you. The lock is global climate change, sustainability along with a peaceful and verdant 

world. The key is collaboration that leverages self-interest. The ECC ACR program is working with a 

collaborative of colleges and division faculty and staff to develop high levels of division and cross 

division cooperation. There is no ACR program without expanding levels of cooperation to break down 

the traditional levels of student development. The ACR program seeks to break down the walls between 

divisions, collages and industry to enrich the student learning experience and encourage personal and 

financial investments in clean, verdant, and sustainable solutions. I look forward with great anticipation to 

the events that are about to unfold in and around the ACR program. Thank you.     
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