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A task force of Red Rocks Community College staff completed a review of the Engineering Graphics program in September 2004.  The following is a written analysis of the findings of the task force members. 

Enrollment

	Year
	EGA Architectural
	EGM

Mechanical
	EGT

Technology 
	Total AFTE

	1999-2000
	31
	44
	91
	56.77

	2000-2001
	25
	36
	93
	52.40

	2001-2002
	41
	29
	86
	56.33

	2002-2003
	41
	48
	110
	66.37

	2003-2004
	39
	37
	203
	*82.77


*The addition of the CAD Academy in the Jefferson County High Schools has impacted the AFTE for 2003-2004 as a result of the PSEO enrollments. 

Degree/Certificate Completers

	Year
	EGA Degree

Emphasis Architectural
	EGA Certificate

Emphasis Architectural
	EGM 

Degree

Emphasis

Mechanical
	EGM Certificate

Emphasis

Mechanical

	1999-2000
	12
	6
	8
	5

	2000-2001
	4
	5
	10
	4

	2001-2002
	10
	17
	10
	4

	2002-2003
	5
	8
	5
	4

	2003-2004
	11
	24
	3
	14


Placement

Graduate follow-up data is available from 2001-2002 and 2002-2003.  

	Program
	Undup. Grads (Degree and Certs.)
	Surveyed
	Employed
	Employed. Related to Training
	Avg. Hourly Salary
	% Unemployed

	2001-2002

Engineering Graphics
	39
	17
	15
	10
	$23.45 
	11.76%

	2002-2003

Engineering Graphics
	18
	5
	5
	1
	$18.67
	0%


The task force committee met with employers from three firms on September 13, 2004.  The firms represented were Aerotek, Aorist, and Norgen.  Each of the employers had direct experience in hiring graduates of the RRCC program.  The employers were consistent in noting the strengths of the program in preparing students to be successful as entry level drafters.   A suggestion for program improvement made by the employers was to give students more workplace experiences through internships.  The collaborative interaction in the workplace between drafters and engineers on real world projects is difficult to replicate in the classroom. 

Entry level drafters can expect to make between $15 and $18 per hour.  Drafters work under the direction of engineers or senior designers. The drafter creates detailed CAD drawings that can be used to build the engineer’s design.  Without additional formal education drafters can expect to reach an income ceiling of $55,000 after approximately 15 years experience. 
Norgen employs 8 mechanical drafters. Job duties for drafters include tasks in drafting, production support duties, helping with prototypes, and some testing. Drafters generally come into the department at $14 to $15/ hour.  After 5 years with no additional formal education drafters may expect to make $17/hour. Top senior drafters with 10 or more years experience and no additional formal education may receive $24/hour.  Norgen expects to hold steady in the employment of 8 drafters and does add temporary contract drafters for special projects. 
  

Research in the databases maintained by the Colorado Career Information System (COSIS) and ACT Discover categorized employment for drafters as FAIR.  The Colorado Department of Labor and Employment projects an average of 260 openings/year for drafters through 2008. The FAIR outlook is contributed to the CAD software that has lead to engineers and designers completing design drawings without the assistance of drafters.
The employers that met with the task force disputed the statements from COSIS and ACT Discover.  The employers were consistent in stating their intention to continue to hire drafters noting that engineers’ time is too expensive to be used in the drawing of designs. Employment openings for drafters has been impacted by the downturn in the economy, however the employers believed that job prospects for drafters with certifications documenting training in the most current CAD software programs would remain strong.  
Questions posed to employers:
1. How many drafters does your firm currently employ?   
This question is a little difficult to answer.  We are a national recruiting company and we have thousands of drafters working for us at any given time throughout the country.  We currently employ over 10 drafters in our different divisions.  We employ mechanical, civil with Land development experience, and architectural.  However, this number fluctuates a lot.  Sometimes we have hundreds of drafters working for us in the Denver area.

 
2. How many drafting openings do you expect to have annually over the next 3-5 years? 

We usually have about 20-30 openings a year at our clients

3. What are the typical career pathway/duties of a drafter in your company over a period of 5 years? Would you mind including salary ranges over time as a draftsman progresses with your company over the 5 year period? 
Many of the drafters that we place will move onto permanent positions where they can become designers or engineers.   

4. Can a drafter become a designer without additional formal college education?

A drafter can be a designer with only work experience.  From what I see, that is the most common way actually.  Engineering is different of course, but drafters work there way into designer roles all the time.  A designer can make anywhere from 20.00 / hr to 40 hr depending on what package they know.  A designer that knows Unigraphics, Pro-E, solidworks, ect. generally make more money than designers that know autocad.  

Regards,

Chris Palm

Aerotek, inc.

303-224-4490

Account Manager

___I can answer some of your question, but I hope you can appreciate that some of the information you're requesting in confidential.  I'm not at liberty to discuss our current placements or volumes, but I can provide some historical information that may suffice.  However, what I'm about to tell you is confidential, and I'm sure I can trust you to treat it as such.

As I said at our meeting, the business conditions of the last three years are do not provide a fair baseline, so the information I can share relates to 1997, 1998, 1999 and 2000, which is more in line with what I would expect to see in the next three to five years.  During those years we received from our clients approximately 500 openings per year, with an average of about 140 per year of those being for drafters with various levels of experience, in various engineering disciplines.

As to career progress, over the first five years I would expect an entry level drafter to advance to the level of a design drafter, able to work in harness with senior designers and engineers, to do mostly the technical documentation and some minor design work on their projects, under their close supervision.  Over those five years the drafter's pay rate should have moved from about $12-14 per hour to about $16-18 per hour, depending on a variety of factors, some objective, some not.

Over the next five years or so, depending on the person's wits, he/she can become a designer or design technician, working with less day-to-day oversight, but still under the ultimate direction of an engineer or senior designer.  The pay at that point would likely be in the $20-25 per hour range, again depending on the industry involved, currency on CAD programs, etc.  At around fifteen years of experience, assuming accumulating skills, the person can claim to be a senior designer, with pay around $30 per hour or more, again depending on a variety of factors.

The title "Engineer" is often bestowed gratuitously by individual companies, frequently in lieu of a pay increase, and outside the walls of that particular company the title means very little.  Engineers are trained in colleges, not by osmosis, and most degreed engineers take offense at persons who claim the title without the formal education.

A final note - I was shocked by the survey results that mentioned but a handful of "Drafting" positions being generated in Colorado in the coming years, and I would suggest checking the terminology involved.

They may have been referring to manual drafting, with pencils and drawing boards, and if that's the case I would be surprised to learn that there will be any such job created.  Other than one or two short projects for architects who are frozen in time, we haven't seen a manual drafting job in close to ten years.  Perhaps in their survey they meant something like "CAD Operator" for the sorts of people you are training at Red Rocks, but if they still stand by that figure I'd drop their survey in the trash.

I hope this information will be of some use to you, Joan, and let me thank you again for the compliment of being asked to share my thoughts.

Best wishes to you - 

Paul Struble

Aorist Enterprises, Inc.

(303) 422-6000

pstruble@aorist.com <mailto:pstruble@aorist.com> 

____________________________________________________________________
Employers’ contact information: 
Aerotek:

2000 S. Colorado Blvd, Suite 150, Denver CO 80222

Angela Franchino, Recruiter 


afranchi@aerotek.com
Cory Swindle, Recruiter      


cswindle@aerotek.com
Amie Finlayson, Recruiter  


afinlays@aerotek.com
Aorist

4851 Independence St, Suite 215, Wheatridge CO 80033

Paul Struble, Owner



paul@aorist.com
Norgren

5400 S. Delaware ST. Littleton, CO 80120

Rob Robertson, Engineering Manager
rrobertson@usa.norgren.com
Cost per FTE
	FY 2000
	FY 2001
	FY 2002
	FY 2003
	FY 2004

	$176,956/

58.20 FTE
	$140,704/

51.8 FTE
	$176,559/

56.03 FTE
	$179,799/

66.4 FTE
	$183,493/

81.13 FTE

	$3,040
	$2,716
	$3,151
	$2,707
	$2,262


Efforts to reduce program costs have included negotiating educational pricing for the annual software upgrades.  Maintaining software that is consistent with industry standards is critical to ensuring students are adequately prepared to enter the job market. The software licenses currently in place are listed below.
1. RRCC Autodesk site license unlimited loads = $17,250.00

Commercial cost is $2,800 base AutoCAD to $4,000 for higher application per seat.

2. RRCC SolidWorks 25 seat license = $2,500

Commercial cost is $7,000 per seat, same software we use in class.

3. RRCC Pro-E site license = $2,500 for 500 seats and we have access to all their software and training materials. 

Negotiated educational software licenses have resulted in a substantial savings.  Industry would expect to pay approximately $20,000 per seat for the licenses. Additionally, Mechanica is available to students as an independent study.

Combining classes has reduced instructional costs while still ensuring the courses are available for students pursuing degree and certificate programs. 
Cost per FTE for Community College of  Denver ENG Graphics program:

FTE = 30.70

Direct Costs =  $66,621.00 

Cost-per-FTE =  $2,170.07
Utilization of Space
The classroom space utilized by the Engineering Graphics is customized which reduces the ability to use the space for other instructional needs.  This situation is common among the career and technical education programs of the College which typically require specialized classroom configurations and or equipment.  The classroom  space is also underutilized during the day time, which is typical among career and technical programs that tend to attract students that are primarily working adults. 
Other Metro Programs 

Jefferson County School District developed an articulation agreement with RRCC Engineering Graphics program in 2003.   The School District created the Jefferson County High Schools CAD Academy.  The CAD Academy is offered in eleven of the sixteen District high schools.  Enrollment in the CAD Academy is summarized in the following table.
	2003-2004 School Year

High School CAD Academy Students
	Fall 2004 PSEO Cad Academy Students

	Arvada              79 students

Arvada West     48 students

Bear Creek       25 students

Columbine        45 students

Dakota Ridge    14 students

Pomona            93 students

Ralston Valley   22 students

Standley Lake   23 students

Wheat Ridge     16 students
	High School:            Number of Students:
Ralston Valley High School                   16

Dakota Ridge High School                       4

Lakewood High School                            1

Arvada West High School                        8

Columbine High School                            2

Jeffco Open School                                   1

Pomona High School                               27


2004-2005 School Year
Lakewood and Jeffco Open have added CAD Academy programs. The numbers for the current school year are expected to exceed last year. 

As a result of the articulation agreement with the Jefferson County School District, nineteen students have entered the RRCC Engineering Graphics program after high school graduation since 2003.  Through PSEO, 56 high school students have registered for college credit in Engineering Graphics in the spring and fall 2004 semesters.   High school students can articulate up to 18 credits from the CAD Academy.  Students completing two years of the CAD Academy may articulate CAD Architectural 110, 119, 121, 202, and 123 or the CAD Mechanical credits depending on area of study when enrolling in the RRCC Engineering Graphics program. 
Metro Area Community College Engineering Graphics Programs

	School
	Degree/Emphasis
	Certificate/Emphasis
	Enrollment 

2003-2004
	Costs/FTE

	Front Range Community College –  Fort Collins Campus
	AAS

Civil Graphics

Graphic Studies

Manufacturing

Mechanical      Graphics

Technical Illustration and Multimedia
	Drafting and CAD Academy
	
	

	Community College of Denver
	AAS

Architectural Drafter

Mechanical Drafter
	Architectural Drafter

AutoCAD for Mechanical or Architectural Drafting

AutoCAD Upgrade for Mechanical Drafting

AutoCAD Upgrade for Architectural Drafting


	
	

	Arapahoe Community College
	AAS
Architecture Technology

Architecture

Electronics w/PCB Design (printed circuit board)

Mechanical
	Architectural Drafting
Architectural Contracts and Materials

Residential Drafting
	
	


The employers that met with the task force were not aware of the engineering graphics programs offered at the Community College of Denver, or Arapahoe Community College.  The employers were concerned that the programs may not be reaching out to the employer community, and or may not teach CAD software that is aligned with current workforce needs.  
The employers were aware of the Front Range Community College program at the Larimer Campus and commented on the quality of the program in its ability to offer the full range of drafting programs.  The FRCC Larimer Campus program is the only front range program that offers a degree in civil graphics. Paul Struble from Aorist shared his observation that the FRCC Engineering Graphics program at the Westminster Campus  appears to be under funded.  The program has not kept pace with the most current CAD software used by industry. 
The employers identified key considerations in preparing drafting students for the workforce.  Those considerations include alignment with workforce needs that includes at least an annual updating of the CAD software programs used in the coursework. Programs that can quickly adapt to changing employment trends and offer a range of certifications including mechanical, architectural and civil will be the most successful in producing students with the best employment potential.  An example of the changing workforce needs is evidenced by the decline in employment in mechanical drafting due to the reduction of manufacturing employers in Colorado.  Civil drafting employment is increasing with the rise in new development construction.  
Recommendations

Strengths:

1. The program has current and active relationships with employers and the Jefferson County School District.  

2. The program has a quality reputation in the community for producing students with the ability to succeed in employment and continued education.

3. The program has maintained curricula currency by keeping pace with changing workforce needs and trends. 

4. The program appeals to a wide diversity of students; students include high school graduates pursuing engineering pathways as well as post baccalaureate students returning to refresh skills or pick up the CAD skills that are not taught in depth in engineering schools. 

5. The program has employed a variety of strategies to reduce operating costs. 
Challenges:

1. As is typical with career and technical education programs; responding to workforce trends requires continually updating of curricula and course materials.  As an example the employers who met with the task force advised that the program add civil graphics in response to changing employment trends. 

2. The low number of high school graduates completing the CAD Academy matriculating to Red Rocks indicates issues with marketing of the RRCC Engineering Graphics program in the high schools. 
3. The Engineering Graphics AAS is limited in the transferability to four year schools reducing the number of university bound CAD high school graduates choosing to attend RRCC. 

4. The Engineering Graphics program has not pursued opportunities to collaborate with other college programs.  As an example construction technology students could benefit from CAD coursework.  Adding CAD experiences to general education science and math courses could be explored. 
5. Joey Spillyards has developed an exceptional program and recruited a high caliber of professionals in the field as part time instructors.  The program’s success is highly dependent on Joey’s energy and industry connections. Joey’s pending retirement looms as a concern in that a plan for the leadership transition has not been fully developed. 

6. Observation of the Engineering Graphics classroom space indicates that the space is underutilized during the day. 

7. While efforts to duplicate the workplace in the classroom have been instituted, employers who met with the task force members have encouraged the development of workplace internships. Students should have more hands-on experiences in working collaboratively on real world projects with engineers and senior designers. 

Summary:

The Engineering Graphics Program offers a high quality instructional experience that is closely aligned with workforce trends.  The program appeals to a broad range of students. The ENG Program should be continued. The task force has made the following recommendations to strengthen the program. 

Funding:

While the task force is well aware of the political barriers impacting differential tuition and student fees, the task force is in consensus in making the following funding recommendations:  

Career and technical education programs are foundational to the mission of community college to respond to the labor needs of employers.  Career and technical education programs should be exempt from standard tuition calculation formulas.  Tuition should be calculated using actual data of program costs.  Software licensing costs could be passed onto students as program fees.

Explore industry partnerships that could involve reductions in instruction costs such as instructors on loan and mentored workplace internships offered for credit.  Develop a membership alliance for industry. Industry members pay an annual fee to the College for the right of first refusal of program graduates seeking employment.  

Enrollment:

The change anticipated in PSEO will impact the FTE generation of the program.  Efforts to market the program need to be instituted in anticipation of the loss of PSEO. 

Integration of the ENG Program in other College Programs:
Efforts to introduce entry level CAD programs in response to requests from the Construction Technology Program did not result in sufficient enrollment to run the class.  The task force would recommend continuing to explore opportunities to leverage the underutilized Engineering Graphics lab space during the day time by partnering with faculty in general education faculty such as math and physics.  

Curricula:
Efforts to add Civil Graphics to the course offerings of the program should be seriously investigated.  Students without drafting work place experiences should have internships added as part of their degree/certificate programs. 

Recommend keeping the program

Leadership Transition:

The task force is concerned about the retirement of Joey Spillyards.  It was not readily apparent to the task force that a planned transition has been developed.  As noted earlier, the Engineering Graphics Program is highly dependent on Joey, his industry contacts and his broad knowledge of the field. 
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