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I. Mission 
 
The Ad Hoc Committee was established by Bill Harrison as the chair of Members Council 
on May 24, 2007 to develop a position document outlining the importance of STEM 
education to ASHRAE, provide direction and guidance for an advocacy effort, formalize 
ASHRAE participation in K-12 related activities, and other related goals. The full list of 
charges given to the Ad Hoc committee can be found in the committee appointment letter 
contained in Appendix A. 
 
Bill Harrison clarified the purpose of the committee in his email dated July 16, 2007 
wherein he stated, in part: 
 
Ok, so we have about 35,000 members organized into about 145 chapters in North America.  
About 5,000 of these members do more than pay their dues.  Your mission is to devise a 
method of inspiring those 5,000 members to change the way that parents and children look 
at STEM education so that we ultimately graduate more engineers and scientists from our 
colleges and universities. What can we do that might really influence parents and kids?   
 
 Based upon the two documents referenced above, the Ad Hoc committee recommends that 
ASHRAE’s STEM mission be as follows: 
 
“Inspire today’s students to become the next generation of scientists, technologists, 
engineers and mathematicians.” 
 
Arising from the mission statement, the committee developed a recommended set of 
principles and goals for ASHRAE’s STEM initiative. This document is contained in 
Appendix B of this report.  
 
 
II. The Need for STEM Education 
 
ASHRAE’s need to attract young men and women into the Society has been long discussed 
and well documented. The average ASHRAE member is nearly 55 years of age, one of the 
highest averages of any professional society in North America. Part of the problem is related 
to demographics that are having adverse affects globally. Using North America as an 
example, some of the more relevant statistics follow: 
 

• In 2008, the oldest Baby Boomer (1946 to 1964), also known as Boomers, turns 62. 
This generation is immense, with approximately 80 million members in the United 
States1

                                                 
1  U. S. Census Bureau 

. As this generation begins to leave the workforce, it will create a void that 
must be filled by following generations. 
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• Complicating the situation, the Boomers are retiring earlier than any other previous 

generation. Current data (Gendell, 2001) shows that the average age of retirement in 
the United States is now less than 62. Data for Canada22

 

 shows exactly the same 
trend. 

• Generation X (1965-1983) is a very small generation with approximately 40 million 
members3

 

. Accordingly, we will need all of Generation X and one-half of 
Generation Y just to replace the Boomers.  

• The number of new engineers produced each year will be inadequate to replace the 
number of Baby Boomer engineers who will soon be retiring. The United States 
produces approximately 74,000 engineers a year (Grose, 2006), a number that has 
remained essentially flat for the past decade, as the following graph depicts. 
Approximately 2,000,000 people in the United States are currently listed as 
engineers according to the Bureau of Labor Statistics. 

 
Figure 1.  
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• As our technologically based society continues to grow, the growth in engineering 
positions will continue to grow. For example, recent estimates by the American 
Institute of Architects indicate that by the year 2035 approximately 75% of all 
existing structures will be renovated in order to make the buildings economically 
viable from an energy efficiency standpoint. Moreover, it is estimated that 

                                                                                                                                                      
 
2 Statistics Canada 
3 U. S. Census Bureau 

Number of student enrolled in engineering 
(light bars) versus the number of students 
earning a Bachelor of Science degree in 
engineering, 1999 – 2005 (dark bars) 
(Grose, 2006) 
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approximately 23.8 million new households will be added by 2020 just to 
accommodate the changing demographics of the United States4

 
. 

• The need for STEM education is not limited to North America. The Financial Times 
in London (4/18, Turner) reports, "Almost half of companies across all sectors are 
having difficulty recruiting staff skilled in science subjects," and "more than nine in 
10 employers [are] seeking STEM (science, technology, engineering and math) 
graduates," according to the first survey of Britain's skills by the Confederation of 
British Industry (CBI). The survey also found "a 15 percent fall in engineering and 
technology graduates over the past 10 years" in the U.K., and that employers were 
increasingly looking overseas "'to hire STEM graduates,' with more than one in three 
larger companies recruiting them from India, and a quarter from China.” 

 
• The New York Times (5/17, Fackler) also reported that Japan, "[a]fter years of 

fretting over coming shortages," is facing a dwindling number of young people 
entering engineering and technology-related fields." The phenomenon, called "rikei 
banare," or "flight from science," has become "so drastic that industry has begun 
advertising campaigns intended to make engineering look sexy and cool." According 
to the Times, Japanese "educators, executives and young Japanese themselves" say 
that "the young here are behaving more like Americans" and "choosing better-paying 
fields like finance and medicine. While "Japan has been scrambling to entice more of 
its younger citizens back into the sciences and engineering,...labor experts say the 
belated measures are limited and unlikely to fix the problem." 

 
 
III. Existing STEM Initiatives 
 
Investigating current STEM initiatives, the committee has found a wealth of existing 
programs. Many of these programs are very well developed and have proven to be very 
successful. What is lacking in this environment is an overarching, coordinated vision to tie 
the programs together. What we have is a large number of well-intentioned, dedicated 
people with a passion for STEM education, each going their own way. Additionally, some 
of the concepts and skills important to a career in the HVAC&R fields are not adequately 
covered in these existing programs. 
 
Some of the more impressive STEM initiatives are as follows: 
 

1. Part game show, part reality TV, and part spoof, 
FETCH! features real kids, real challenges, real 
science, and a real host – Ruff Ruffman.  The program 
shows the fun of learning, problem solving, and 
teamwork. FETCH! is produced by the WGBH 
Educational Foundation.  

 

                                                 
4 U.S. Housing and Urban Development 
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2. The American Society of Civil Engineers (ASCE) has several outstanding STEM programs 
already in place. In fact, ASCE seems to be well ahead of most professional societies in 
their STEM activities. A few notable examples follow: 

 
o ASCE has joined Universal Studios and Scholastic Inc. in 

developing educational materials that introduce engineering 
design concepts to students in grades preK-1. One such 
endeavor is their publication featuring Curious George, who is 
bringing civil engineering to students in grades preK-1. 

 
 

o The Civil Engineering: It’s Everywhere Activity Guides for 
students in grades 3 and 8 offer kids a cool introduction to the 
world of civil engineering. Filled with fun factoids and 
challenges, these guides are designed to keep kids experimenting 
at home or in any educational setting.  

 
 
o By bringing fun, hands-on math, science and engineering activities into 

classrooms, ASCE members can show kids fundamentals of the civil engineering 
profession. Beyond prompting students to become civil engineers in the future, 
these educational outreach programs support basic civil engineering knowledge 
that is necessary for citizens to 
make informed decisions on 
infrastructure issues in their 
community and the global world. 

 
 
 
o A five-part PBS series sponsored by ASCE, Building Big 

focuses on five major types of construction integral to 
modern life: bridges, domes, skyscrapers, dams and 
tunnels. This documentary explores the inner workings of 
large structures and the challenges faced by civil 
engineers who designed and constructed these landmarks 
throughout history.  

 
 

3. The American Society of Engineering Education (ASEE) also has a number of 
excellent STEM initiatives including a new interactive website strictly promoting 
STEM education and resources available to students and educators 
(http://www.engineeringk12.org/). This interactive site includes: 

 
o A free ASEE publication entitled ‘Why K-12 Engineering?’ that will help 

teachers introduce engineering into their K-12 classroom. 
 

o A nationwide database of all colleges and universities that have outreach 
programs for K-12 students from which teachers can search to find programs 
that suit their needs.  

 
 

http://www.engineeringk12.org/�
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o Annual Workshop on K-12 Engineering Education. This daylong event 
occurs in a different location each year and is designed to introduce 250 area 
teachers and engineering educators from across the country to innovative, 
effective engineering education resources designed for the K-12 classroom 

 
o An ASEE publication entitled “Engineering: Go For It” that is designed for 

high school students. 
 

o Links to www.teachengineering.org: The TeachEngineering digital library 
provides teacher-tested, standards-based engineering content for K-12 
teachers to use in science and math classrooms. 

 
 
 
IV. Demographics – Generation Y 
 
It is the committee’s position that ASHRAE would be best served by focusing its efforts on 
middle-school students (grades 6 through 8). We believe that a wide array of STEM 
initiatives already exist for students in grades K through 5. Moreover, we believe that 
ASHRAE’s efforts to differentiate its niche within the broad field of engineering would be 
more effective with students age 11 through 13.  
 
Students of this particular age are at a crossroads where they have to make many decisions, 
some of which may impact their future careers. It is at this point in their lives that most 
young students have recognized the fact that they probably won’t become the next Tiger 
Woods or the next Hannah Montana, leading them to ask, for the first time, that all 
important question, what am I going to do with my life? This leads to another set of 
questions, which revolves around the set of math and science courses they will take. 
Contacting these impressionable young students at this critical junction of their lives may 
well produce a life-changing decision to consider engineering as a profession. 
 
Middle-school students are a part of the vast millennial generation, also known as 
Generation Y (1984 – 2002). Numbering over 78 million, they are approximately the same 
size as the Baby Boomer generation, the largest single generation in the history of the 
United States. Due to the imminent retirement of the Boomers, Gen Y holds a particularly 
important role in society. It is the position of the committee that the general characteristics 
of Gen Y bode well for our industry overall and ASHRAE in particular. We also believe 
that by carefully structuring our initiatives to overlay Gen Y’s strengths ASHRAE can 
produce a more effective and timely response to the coming crisis. 
 
Some of the principal characteristics of Gen Y that apply to our situation are as follows: 
 
 
 
 

http://www.teachengineering.org/�
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• Gen Y is more socially conscious and connected than any 
generation since the Greatest Generation, also known as the G. 
I. generation, (1908-1926). In a recent Business Week article5

it was reported that 74% of Gen Ys’ are more likely to pay 
 

attention to companies deeply committed to a cause, 69% 
consider a company’s social commitment when deciding 
where to shop and 66% considered a company’s social 
commitment when recommending products. Another survey, 
conducted by National Geographic for Kids, shows that 
changes in the environment is by far the number one priority 
of grade school children. The snapshot to the right, from USA 
Today, illustrates this point dramatically.  

 
• Gen Y identifies with technology more than any other generation. Boomers, in 

contrast, are more likely to identify themselves with their job. In research conducted 
by Calvert (1999), 100% of Y respondents said that the “huge increase in 
information sources that has come with the development of the web has made no 
difference in their ability to sift out false information”. A statement such as this is 
simply inconceivable to a Boomer, as they do not have a personal identification with 
technology and, thus, are much less trusting of technology in general and the Internet 
specifically. 

 
• Gen Y students love a fluid environment. Products with a shelf life of 3 months do 

not upset members of Gen Y. In fact, they expect it. The rate of technological 
advance in the United States has produced a very fluid environment, whether we like 
it or not. This type of environment is ideally suited for Gen Y. 

 
• Gen Y students bond particularly well with their own generational members and are 

far more inclined to excel at team-based learning and collaborative projects. 
Approximately 60% of all Gen Y students have spent a significant amount of time in 
a single-parent family (Manuael, 2002). Moreover, most of those single parents 
found it necessary to work full time to support the family. As a result, Gen Y 
children bonded with other Gen Y children.  

 
• Gen Y students are very brand sensitive. Interestingly, they are not very brand loyal. 

In the same Business Week article referenced previously6

 

, 89% of Gen Y 
respondents stated that they are likely to switch brands to support a cause. 

 
 

                                                 
5 Business Week, Nov. 6, 2006 
6 Business Week, Nov. 6, 2006 
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V. Recommendations 
 
Accordingly, the Ad Hoc Committee offers the following recommendations: 
 

1. Relay the importance of member involvement in STEM related activities from the 
leadership of the Society. 
 
ASHRAE leadership has significant influence over the activities and actions of 
individual members and chapters. The committee therefore recommends that 
leadership include in their presentations to members concerns about the future of the 
STEM workforce and the need to engage with students. Providing a challenge to the 
membership from the top down will help spur member involvement in STEM 
activities like those recommended below. 
 
We also believe that an overall goal is necessary once the mission and vision has 
been accepted by Society. We are proposing a goal of reaching one million students 
by 2010. We believe this goal is aggressive, but attainable.  

 
2. Tailor our message to fit Gen Y’s deep and compelling belief in sustainability and 

the environment.  
 

There is an overwhelming amount of data that shows Gen Y places environmental 
concerns at the top of their list of priorities. ASHRAE’s commitment to 
sustainability and high-performance design and construction is second to none and 
would represent the perfect attraction to Gen Y, if properly packaged and marketed 
to the target age group. Some potential marketing strategies include: 
 
 Updating the material on the Student Zone to be more timely and useful in 

STEM activities. 
 Provide relevant activities, experiments and classroom material that reflects 

ASHRAE’s mission on sustainability 
 Provide “leave behind” materials that resonate with the target audience 

including a link to an exciting, interactive webpage 
 Consider funding the development of working models in refrigeration, solar 

heating, etc. for the student branches to use in the classroom. 
 

3. Energize the Society as a whole by launching the STEM program through 
ASHRAE’s student branches.  

 
We believe there is a lot of logic to initiating this program with student branches 
leading the membership as a whole. The student branches have the potential to be 
the perfect vehicle to deliver our message to younger members of Gen Y. Even 
though the student branch members are obviously older than our target audience, 
they are still members of Gen Y and will connect more easily to our target audience 
of 6 through 8 graders. This fits in nicely with one of the great strengths of Gen Y, 
their ability to bond closely with other Gen Y members. 
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Additionally, ASHRAE’s student branches generally have not been connected to the 
activities of the rest of the Society. This proposed initiative helps to correct that 
situation by empowering the student branches with the responsibility for this critical 
task. Using ASHRAE’s strategic vision on sustainability and high-performance 
buildings as a foundation for this initiative also will better connect our student 
branches to the mission and vision of our Society. 
 
Currently, ASHRAE has over 200 active student branches, most located in major 
cities and towns. Assuming each middle school has at least 500 students, each 
student branch would only have to produce approximately 9 contacts throughout the 
academic year. This could be achieved by partnering with local ASHRAE chapters, 
involving YEA members, integrating pre-existing E-Week activities or other similar 
outreach activities. We believe that this is exactly the type of challenge that would 
resonate among Gen Y members. This also implies that Society would have to make 
available the resources necessary to enable the student branches to make these 
contacts.  
 
Undoubtedly, for the first program, we would have to borrow extensively from other 
organizations with existing STEM programs to make this work. Over time, we could 
work with other organizations to modify the materials to be more specific to 
ASHRAE. Additionally, we might also want to consider workshops or training 
sessions at the ASHRAE winter meeting, where we have the greatest amount of 
students available. A separate student summit to address these issues also may be 
appropriate. Several organizations have very successful student summits during the 
school year to unveil student competitions, provide student leadership workshops 
and other related events.  

 
4. Have both YEA and ASHRAE members serve as mentors to the Student Branches. 

 
The student branches will need some guidance and resources in order to carry out 
this important mission. We also need a mechanism in place to extend the 
engagement up through the Society’s members. At the same time, we must also 
consider the fact that currently only about 5,000 of our 50,000-person membership 
actually volunteer for ASHRAE initiatives. This proposal would put a minimal 
amount of stress on our active volunteer base. It is also imperative that we make the 
process of mentoring as easy as possible with a well-developed program. The YEA 
program within ASHRAE has been very active and we believe that the younger 
members found within YEA would serve as ideal mentors for this initiative. At the 
same time, many ASHRAE members have volunteered for similar STEM activities 
in the past and will no doubt do so again, if called upon. We certainly want to 
encourage anyone with a desire to interact with middle school students to become 
active in this program. 
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5. Implement an incentive program to inspire and motivate student branches to action. 
 

Again, research shows that Gen Y is a highly motivated, goal-oriented generation. 
Accordingly, we recommend that a program be established that rewards student 
branches for excellence in the area of STEM educations. A few ideas follow: 
 

• Encourage the use of technology such as the Internet, YouTube, 
FaceBook and other similar techniques. 

• Provide monetary or Society awards for student branches that excel at 
STEM activities. This may include trips to the ASHRAE convention, 
ASHRAE materials, tee shirts, plaques or other similar motivators. 
Society should also encourage local chapters to issue grants to 
support the student chapter STEM activities.  

• Implement an ‘Award of Excellence’ grant program that provides 
monetary funding to student branches that produce a particularly 
innovative or effective method of bringing STEM education to their 
local middle schools. 

• Develop a ‘Student Branch of the Year’ competition that is heavily 
weighted to STEM programs 

 
6. Develop a consortium of STEM organizations to take advantage of existing 

programs and initiatives. 
 

As discussed previously, there is a wealth of STEM activities ongoing in a wide 
variety of organizations, such as ASCE, ASEE and ASME just to name a few. 
Because of the declining number of Boomers available and the reticence of Gen X 
and Gen Y to enter the applied sciences, every professional society is going to face 
the exact same problem. Moreover, as dues revenues decrease, each society will be 
faced with limited resources. As a result, it is imperative that time, effort and 
resources are not wasted “recreating the wheel”.  
 
As stated previously, we do not believe that there currently exists an overarching 
“umbrella” organization to unite all of the various organizations that have STEM 
initiatives. As a result, it appears that there are a number of redundant programs that 
overlap by grade and activity. Therefore, we recommend that ASHRAE initiate the 
development of a consortium to embrace those related organizations (i.e., ASCE, 
ASME, ASEE and others) with STEM initiatives to produce a consistent set of 
programs that can be used by all. A related goal would be to eliminate overlap 
between programs to produce a greater efficiency in both funding and services 
provided. For example, ASEE already has an excellent program in place to provide 
curriculum to K-12 students on engineering. A good use of our resources would be 
to partner with ASEE to ensure that some of the lesson plans or in-class experiments 
revolve around high-performance buildings and the role of HVAC&R.  
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ASHRAE’s future depends on bringing a new generation of engineers into our profession. 
The critical nature of the task in front of us can not be overemphasized. Because the coming 
shortage of engineers affects virtually every aspect of our environment, society and lifestyle 
it is important for ASHRAE to participate in a broad range of K-12 STEM programs for the 
greater good. At the same time, we believe that ASHRAE can generate the most impact 
internally by focusing its efforts on middle school students, age 11 through 13. Our 
recommendations reflect those dual goals. 
 
The STEM Ad Hoc Committee appreciates the opportunity to serve ASHRAE in this 
capacity. We are looking forward to working with ASHRAE to establish our Society as a 
world-wide leader in STEM education. 
 
 
Respectfully submitted, 
 

 
 
 
 

____________________________   ______________________________ 
Tim Wentz, Chair     Ryan Colker 
 
 
 
 
____________________________   ______________________________ 
Kelley Cramm      Chuck Curlin 

 
 
 
 

____________________________   ______________________________ 
Tarra Holman      Dave Meredith 
 
 
 
 
 
 
 
 
 
 
 
 
 

Ryan Colker 
 
 

Kelley Cramm 
 
 



 12 

References 
 
 
U. S. Census Bureau, Population by Age, Sex, Race, and Hispanic or Latino Origin for the 
United States: 2000 (PHC-T-9). Retrieved from 
http://www.census.gov/population/www/cen2000/phc-t9.html on May 6, 2008 
 
U. S. Housing and Urban Development, Issue Papers on Demographic Trends Important to 
Housing, Office of Policy Development and Research, 2007. Retrieved from 
http://www.huduser.org/Periodicals/ushmc/spring03/summary_2.html on May 19, 2008. 

Gendell, Murray. Retirement age declines again in 1990s, Bureau for Labor Statistics, 2001. 
Retrieved from http://www.bls.gov/opub/mlr/2001/10/art2exc.htm, on May 6, 2008 

Statistics Canada, Labour force survey estimates (LFS), retirement age by class of worker 
and sex, annual (years). Retrieved from http://cansim2.statcan.ca/cgi-
win/cnsmcgi.exe?Lang=E&RootDir=CII/&ResultTemplate=CII/CII___&Array_Pick=1&Ar
rayId=2820051, on May 6, 2008 

Grose, Thomas, “Trouble on the Horizon”, American Society of Engineering Education 
Prism Magazine, October, 2006, http://www.prism-magazine.org/oct06/feature_trouble.cfm 
 
Manuel, Kate, “Teaching Information Literacy to Generation Y”, Journal of Library 
Administration, Vol. 36, No. 1/2, pp. 195-217, 2002 
 
Calvert, Philip, “Web-Based Misinformation in the Context of Higher Education”, Journal 
of Asian Libraries, Vol. 8, Issue 3, pp. 83-91, 1999 
    

 

http://www.census.gov/population/www/cen2000/phc-t9.html%20on%20May%206�
http://www.huduser.org/Periodicals/ushmc/spring03/summary_2.html%20on%20May%2019�
http://www.bls.gov/opub/mlr/2001/10/art2exc.htm�
http://cansim2.statcan.ca/cgi-win/cnsmcgi.exe?Lang=E&RootDir=CII/&ResultTemplate=CII/CII___&Array_Pick=1&ArrayId=2820051�
http://cansim2.statcan.ca/cgi-win/cnsmcgi.exe?Lang=E&RootDir=CII/&ResultTemplate=CII/CII___&Array_Pick=1&ArrayId=2820051�
http://cansim2.statcan.ca/cgi-win/cnsmcgi.exe?Lang=E&RootDir=CII/&ResultTemplate=CII/CII___&Array_Pick=1&ArrayId=2820051�
http://www.prism-magazine.org/oct06/feature_trouble.cfm�





	Statistics Canada, Labour force survey estimates (LFS), retirement age by class of worker and sex, annual (years). Retrieved from http://cansim2.statcan.ca/cgi-win/cnsmcgi.exe?Lang=E&RootDir=CII/&ResultTemplate=CII/CII___&Array_Pick=1&ArrayId=2820051,...



