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Abstract 
 
In this series, Part I. GNU-PSU Joint Korea Summer Program examined the development and implementation of a two-
week, technology and business summer for Korean engineering students. The various activities and future 
recommendations were discussed in detail. This paper is the second installment and highlights a program that resulted 
from summer workshop recommendations. As a direct result of the students learning about the SAE Mini-Baja and 
experiencing it in the GNU-PSU Korea Summer Program, the idea for the GNU-PSU Joint Mini-Baja Project was 
developed. A proposal was submitted to GNU and the Korean government, which was subsequently approved and the 
project implemented. The first part of this paper covers the major elements of the program’s proposal (i.e., continuance 
of the program) and the second part addresses the actual program, as implemented. 
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1. Introduction 
 
Each year the Society of Automotive Engineers sponsors 
three SAE Mini-Baja competitions in the United States–
West, Midwest and East competitions that involve over 
100 different technology and engineering programs. This 
includes competitors from the USA, Canada, Brazil, 
Puerto Rico, Mexico and Korea.  
 
 Each three-day competition includes static events, 
dynamic events, and a four-hour endurance race. The 
teams develop both technical skills and soft skills, 
including problem solving; thinking skills–creative 
thinking, critical thinking, and decision making; both oral 
and written communication skills; personal time 
management and organizational and team building skills. 
[Note: See www.sae.org/students/minibaja.htm ]   
 
 Gyeongsang National University (GNU) was 
initially involved in the USA competition in 2002, 
placing 24th out of 122 entrants. Since then, GNU send 
eight to ten students to PSU every year to provide them 
the opportunity to participate in this unique problem 
solving competition and to work directly with students 
and faculty in the United States. Initially, two faculty 
from GNU and 40 engineering students became 
interested in the SAE Mini-Baja competition and 

possibly working with US students and faculty, following 
a presentation by Pittsburg State University (PSU) 
faculty at the GNU-PSU Summer 2002 Korea Program. 
Pittsburg State University has successfully participated in 
the competition for 11 years, with wins in specific areas 
such as the “Cost Report”, “Sales Presentation” and 
“Engineering Design Report,” and several top 10 finishes 
in overall competitions. Last year, PSU and GNU 
successfully piloted a joint program and would like to 
refine it this year with many improvements. [See 
www.psuminibaja@hotmail.com ] 
 
 
2. Needs assessment 
 
Employers in industry and business desire the specific 
competencies developed in competitions such as the SAE 
Mini-Baja, and desire students to experience working in 
an international environment. Funding of this proposal 
allows GNU to contine to be involved in USA SAE Mini-
Baja, and to work collaboratively with students in the 
US. This collaborative work experience between GNU 
and PSU faculty and students is mutually beneficial to all 
participants. 
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3. Specific requests made to GNU and the 
Korean government 

 
The following are specific requests made to Gyeongsang 
National University and the South Korean government. 
These include:  
1. Fund the continued development of GNU/PSU SAE 

Mini-Baja Vehicle program. This includes funding 
for living costs, prototype vehicle development, and 
travel.  

2. Support 6-8 GNU students in designing and 
prototyping a SAE Mini-Baja vehicle for the 
Midwest competition (January-June 2003). And, 
support one or two GNU faculty to assist these 
students for one or two weeks in late May and early 
June every year for competition in Midwest and 
West. 

 
 
4. Objectives 
 
The proposal also noted a series of objectives. The 
institution(s) responsible for meeting these objectives 
were noted in brackets ([   ]). The objectives are: 
1. Develop a team of 6-8 GNU students to participate 

in a special SAE Mini-Baja program. [GNU] 
2. Provide an instructional program to assist GNU 

students in the design, development, and 
manufacture of a competitive SAE Mini-Baja 
vehicle. [PSU] 

3. Enable GNU students to successfully design a SAE 
Mini-Baja vehicle in accordance with parameters 
established by SAE and the SAE Mini-Baja Midwest 
event sponsors. [PSU] 

4. Enable GNU students to successfully complete 
necessary reports for the SAE Mini-Baja Midwest 
competition, including the safety report, costs report, 
design and engineering report. In addition, prepare 
necessary graphics, presentation and support 
materials for static judging competitions. [PSU] 

5. Provide opportunity for GNU to observe the SAE 
Mini-Baja West competition. (This is optional but 
strongly suggested.) 

6. Develop authentic assessment measures–checklists, 
rubrics, journal/ portfolio criteria, and weekly 
meeting with Dr. Choong Lee to evaluate 
performance of students and evaluate success of 
program.  

7. Develop recommendations for future collaborative 
programs and/or continuance of this program. (GNU 
and PSU)  

 
 
 

5. Process evaluation assessment and activities 
 
Effectiveness of program will be evaluated using a 
mutually agreed upon plan and criteria. [See Objective 
#6] The results and recommendations of the first year’s 
pilot program are a basis for changes made in the 2003 
program. The activities are discussed in detail in the 
second part (the program) of this paper. The actual 
timetable of activities is included in the appendices. 
 
 
6. Benefits to PSU and GNU 
 
This joint program provides many benefits to both 
Pittsburg State University and Gyeongsang National 
University. Some of these are noted, as follows: 
 
1. An opportunity for GNU students to live in the US 

for a semester and experience the culture associated 
with the Midwest, share their Korean culture, and 
develop their English speaking skills. 

2. Opportunities for GNU students to take technical and 
business classes in nationally recognized Colleges of 
Business and Technology. 

3. An opportunity for GNU to participate in a 
nationally recognized engineering competition–SAE 
Midwest Mini-Baja. 

4. Opportunities for GNU students to work 
collaboratively and exchange ideas in an 
international learning environment with PSU 
students and faculty. 

5. Opportunity for GNU students to develop desired 
technical and “soft skill” competencies that are 
inherently associated with team problem solving and 
competitive event like the SAE Mini-Baja.  

6. Opportunities to have a wide variety of hands-on 
experience in the design, planning, development and 
production of a prototype Mini-Baja vehicle. 
(Plasma cutting and use of high pressure water jet 
cutting are two examples of several manufacturing 
opportunities planned.) 

7. Opportunity to work with PSU-SAE Mini-Baja 
advisors and students, who are experienced in SAE 
Mini-Baja competitions and have previously won 
specific aspects of the competition, including 
“Engineering and Design Report,” “Cost Report,” 
“Sales Presentation” and top five finishes in the 
endurance race during the last eight years. 

8. Access to laboratory equipment, local technical 
resource people, and component resources, the SAE 
Baja team has put together over the last 11 years. 
Also, in that time, PSU has gained experience in 
planning travel and specific race preparations. 
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7. Specific benefits to Pittsburg State University  
 
In addition to the benefits noted for both institutional 
partners, there are several benefits specific to Pittsburg 
State University. These include: 
1. An opportunity for PSU faculty and students to host 

Korean students in the US for a semester and share 
culture associated with PSU and the Midwest. And 
also learn more about Korean culture and some 
Korean language. 

2. Opportunities for PSU students to work 
collaboratively and exchange ideas in an 
international learning environment with GNU 
participants. 

3. Opportunity for PSU students to develop desired 
technical and “soft skill” competencies that are 
inherently associated with this unique (international) 
team problem solving and competitive event like the 
SAE Mini-Baja.  

4. Opportunities to share with GNU students in a wide 
variety of hands-on experience in the design, 
planning, development and production of a prototype 
Mini-Baja vehicle. 

5. External funding for a very unique educational 
experience that benefits both GNU and PSU faculty 
and students. 

 
 
8. The GNU-PSU joint Mini-Baja program 
 
8.1 Description of SAE Mini-Baja project  
 
The Society of Automotive Engineers (SAE) created a 
series of design competitions to help simulate real world 
design challenges.  These competitions are aimed 
towards the collegiate students within the SAE 
organization.  The most popular design challenge that 
they offer is the mini-baja program. The object of the 
competition is to provide SAE student members with a 
challenging project that involves the planning and 
manufacturing tasks found when introducing a new 
product to the consumer industrial market. Teams 
compete against one another to have their design 
accepted for manufacture by a fictitious firm. Students 
must function as a team to design, build, test, promote, 
and race a vehicle within the limits of the rules, but also 
to generate financial support for their project and manage 
their educational priorities. [See 
http://www.sae.org/students/minibaja.htm .] 
 
 The students must design and build a prototype 
vehicle to be manufactured by a fictitious firm.  The 
vehicle must be designed to meet all SAE rules and meet 
the criteria of the design competition.  The vehicle must 
be designed to meet a production run of 4000 units per 
year at a production cost of $3000 or less.  The vehicle 

must be produced for the non-professional off-road 
enthusiast and their family, as the general consumer. 
 
 Pittsburg State University has been competing in the 
Mini-Baja design competition since 1992.  PSU was the 
first non-engineering school to compete in the event.  
Pittsburg State was quickly recognized as a serious 
competitor and became known as the “Pitt Crew”.  Today 
PSU has grown to be the 7th largest SAE collegiate 
chapter in the world.  Further more the PSU Mini-Baja 
team has grown in all aspects of competition.  The “Pitt 
Crew” prides themselves of always finishing the 
endurance race, finishing in the top half overall, and 
finishing several times in the Top Fifteen overall.   
  
 The mini-baja design competition series takes place 
at six locations worldwide.  Three of the competitions are 
held within North America and consist of the Mini-Baja 
East, West and Mid-West.  Other competitions are held 
in South Africa, Asia and South America. 
 The Society of Automotive Engineers allows any 
undergraduate to participate in the competition as long as 
they are degree seeking and an SAE member.  Any 
student that has graduated can compete in the 
competition until seven months after graduating.  
 
 The competition is made up of two separate sections 
of competition.  The first area is the static events, within 
this section is the: cost report, safety report, design report 
and a sales presentation.  The second area of competition 
is the dynamic events; this is where the teams will 
compete on: acceleration, top speed, braking, 
maneuverability, hill climb, skid pull and a four-hour 
endurance race.  
 
 During the 2001 GNU-PSU Korea Summer 
Program, several people from both schools became 
interested in creating a mini-baja workshop that would 
allow the GNU students to compete in the Mid-west 
competition.  Dr. John Iley and Dr. Choong Lee wrote a 
proposal that funds a semester long experience for 6-8 
GNU students to participate in the SAE design 
competition.  The students take classes at PSU and 
interact with the already existing PSU Mini-Baja 
program.  As part of the workshop, PSU faculty members 
act as advisors for the GNU team, and allow the use of 
their facilities to build the Korean prototype vehicle.  
While the Korean students are at Pittsburg, the students 
participate with PSU students in a wide variety of 
activities.  The Pittsburg State SAE group regularly hosts 
events in which the GNU students take part.  Some of 
these include: attending the Greater Kansas City 
International Auto-Show, “test and tune” at Mo-Kan 
Raceway, and the PSU Car Show.  The group also goes 
on various industrial tours such as: Harley-Davison 
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Motorcycle Plant, General Motors- Fairfax Plant, 
Caterpillar, and Honda’s ATV plant. 
  
 In building the working prototype, the students 
utilized the technology housed within PSU’s 278,000 
square foot, Kansas Technology Center (KTC).  The 
KTC has many different technical programs within the 
College of Technology.  Several different technical areas 
assisted with the project, whether it was hosting a 
seminar to explain a certain process or enabling the 
students to use their specialty equipment.  Some of the 
systems that were used include: abrasive water jet 
cutting, CNC machining, rapid prototyping (Stratasys 
FDM [fused deposition modeler]), metal casting, CNC 
sign making, CNC laser, plasma cutter, and also 
designing and screen printing t-shirts.  
 
8.2 The competitive events 
 
Throughout the years, PSU has competed in two SAE 
competitions a year.  In the initial 2002 proposal, it was 
recommended that the Korean students travel with the 
PSU team to the West event to observe it. The 2002 West 
Competition was hosted by Utah State University, in 
Logan, Utah.  Pittsburg State took two vehicles to the 
event.  The GNU students quickly became active PSU 
team members and aided in the pits. By doing this 
students knew what was required and what to expect at 
their event in Milwaukee. 
 
 The 2002 Midwest Mini Baja was held in 
Milwaukee, Wisconsin.  In this event, PSU had registered 
two vehicles plus hosted the GNU team’s vehicle. The 
PSU/GNU trailer had three cars in it, which caused a 
little confusion for the other teams participating because 
of a two-vehicle limit per school.  Throughout the three 
days of competition everything went real smooth with 
few troubles.  The GNU/PSU Mini-Baja Team qualified 
all three vehicles for the final endurance race, which was 
limited to the top 60 vehicles. The final results were 
gratifying, with the GNU team finishing 24th overall out 
of 122 teams.   
 
 On the way to Milwaukee, the GNU/PSU team was 
privileged to take part in several manufacturing tours 
hosted by Caterpillar in Peoria, Illinois.  The tours 
included four major manufacturing facilities–the foundry, 
the engine assembly plant, and the dozer assembly plant. 
Caterpillar also took the group to their corporate head 
quarters and provided dinner at a BBQ restaurant, on the 
river. On the return trip from Milwaukee, the group 
traveled to Pontiac, Illinois, and toured Caterpillar’s 
highly automated fuel injector plant. The GNU/PSU team 
also went to the Milwaukee Mile to watch Indy car 
racing.  
 

 In 2003, the GNU students went to observe the Mini-
Baja East Event. The event was held at the University of 
Central Florida.  The one major difference in the 
competition was that all the vehicles have to be 
amphibious and go through water hazards. This added 
challenge interests the students, so they attended it 
instead of the West Mini-Baja event in Provo, Utah.  
 
 The 2003 Mid-west Competition was held in Troy, 
Ohio.  The event took place June 5th through the 8th.  The 
competition took place at Kenworthy’s Motor Cross 
Park, which was considered one of the toughest tracks in 
North America.  There were 143 teams in the competition 
for the event.  While at the event, the GNU/PSU team 
toured some of Honda’s manufacturing facilities. 
 
 The 2004 Midwest Mini Baja was held in 
Milwaukee, Wisconsin.  In this event, PSU had registered 
two vehicles and GNU team had registered a vehicle.  
Throughout the three days of competition everything 
went real smooth with few troubles.  The GNU/PSU 
Mini-Baja Team qualified all three vehicles for the final 
endurance race, which was limited to the top 60 vehicles. 
The final results were gratifying, with the GNU team 
finishing among top 20 out of 132 teams.   
 
 On the way to Milwaukee, the GNU/PSU team was 
privileged to take part in several manufacturing tours 
hosted by Caterpillar in Peoria, Illinois.  The tours 
included four major manufacturing facilities–the foundry, 
the engine assembly plant, and the dozer assembly plant. 
On the return trip from Milwaukee, the group traveled to 
Pontiac, Illinois, and toured Caterpillar’s highly 
automated fuel injector plant. The GNU/PSU team also 
went to the Milwaukee Mile to watch Indy car racing.  
 
 
9. Results of program activities; findings and 

recommendations 
 
A debriefing of all individuals involved with the GNU-
PSU SAE Mini-Baja was held at its conclusion.  The 
following recommendations came out of the session and 
have been implemented in the following year. These 
recommendations included: 
 
1. GNU participants should have at least an average 

grasp of the spoken English language so they will 
have a greater opportunity for success in the US. To 
help the GNU students improve English skills and 
learn more of the American culture during their stay 
in US, the following are recommended: 
• Live in the dorms and use the minimum meal 

plan. This will provide for more opportunities to 
interact with American students and provide 
more opportunity to use English. Generally 
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speaking, the group that was in the dorm and ate 
meals in the cafeteria improved the most in 
terms of English and understanding of American 
culture. 

• Use English as much as possible while working 
in the Kansas Technology Center. 

• Meet weekly with Dr. Choong Lee, so he can 
evaluate progress in English. 

• Maintain a journal in English and share it with 
Dr. Choong Lee and Baja instructor.  

 
 
 
Table 1. Tentative schedule for GNU/PSU joint SAE mini-baja 
project 

Proposed GNU/PSU Timeline: Proposal 
Activity 

 
Time Frame 

1.     Submit proposal for the establishment of the 
GNU-PSU Joint Project to Promote 
International Cooperation and Participation 
by GNU in Society of Automotive Engineers 
(SAE) Mini-Baja Competition in USA. 

November 2005

2.     GNU and PSU receive funding to implement 
proposal. 

3.    GNU members selected and personal information 
forwarded to PSU and PSU faculty. If Baja 
frame design is completed in Korea, forward it 
also.  

December 2005

4.    PSU uses funding to hire graduate assistant to 
work with the Korean team a minimum of 10 
hours per week and to teach the six-credit hour 
AT 403 Special Topics in Technology (SAE 
Mini Baja).  The GA would be employed for a 
minimum of 20 hours per week. [See attached 
course plan.]. Also, hire lab assistant to provide 
assistance for 20 hours per week. 

5.    Refine a program of studies and curriculum for 
this special joint program based on pilot project. 

Hired 
December 

2005. 
 

Employed 
January-June 

2006. 

6.   A team of 6-8 GNU students enrolls in a 
minimum of 12 credit hours of Technology 
and/or Business courses that will enhance 
knowledge associated with SAE Mini-Baja 
competition. These courses may be selected 
from: Special Topics in Technology (SAE Mini 
Baja), 403 [required 6 credit hours]; Emerging 
Technologies in Automotive, 401; 
Manufacturing Methods 263/268; Welding 
Processes, 162; Computer –Aided 
Manufacturing; Plastics Laboratory, etc. and 
business courses recommended by Professor 
Choong Y. Lee. Courses will be selected in 
accordance to team members’ roles and English. 
At least two and no more than three members 
will be enrolled in support classes at the same 
time in selected courses to create a course cohort 
group, so there is a built-in support group for 
study.  

 
January to June

 
 

Students 
immediately 
become SAE 
members and 

pay dues. 

7.   Entry fees submitted for SAE Mini Baja–
Midwest are paid. 

Due to SAE by 
Jan 20, 2006 

8.   Develop plans and order materials and 
components for GNU Mini-Baja Vehicle.  

January-
February 2006

8.   Build GNU Mini-Baja Vehicle prototype. 
9.   Develop “Safety Report” and submit. 

March 2006 

10. Safety Report is submitted to SAE Mini Baja–
Midwest. 

Due to SAE by 
April 1, 2006 

11. Test and refine GNU Mini-Baja Vehicle. 
12. Develop and complete Design and Engineering 

Report. 
13. Develop and Complete Cost Report. 

April 2006 
 

Due to SAE by
April 1, 2006 

14. Design/Engineering Report and Cost Reports are 
submitted to SAE Mini Baja–Midwest. 

Due to SAE by 
April 25, 2006

 
15. Travel to SAE Mini-Baja-West Event in Provo, 

Utah (optional but strongly suggested). 
April 23-April 

29, 
2006 

16. Complete vehicle testing and “tweaking” 
17. Complete graphics and presentation materials for 

static judging competition. 
18. Apply final finish and decals. 

May 1-27, 2006

  19. One or two GNU faculty travel to Pittsburg to 
assist GNU team and observe them at Midwest 
Mini-Baja competition. 

 [Note: These students may become the nucleus 
for next year’s GNU team.]  

Mid-May – 
June 7, 2006 

 
 
 

  20. Pack tools, materials, and supplies and load 
vehicles in trailer.  

May 28, 2006
 

21. Travel to Ohio and tour Honda on the way. May 29, 2006
22.  Compete in Min-Baja competition in Troy, Ohio. May 29- June 

2, 2006 
23.  Travel back to Pittsburg, Kansas. June 3, 2006 
24.  Evaluate GNU-PSU Program and develop 

recommendations for future or follow-up 
projects. 

June 4-5 2006
 

25.  Pack for return to Korea. Farewell dinner and 
social activity. 

June 6, 2006 

26.  Leave for airport to return to Korea. June 7, 2006 
 

Table 2. Draft Plan for First 10 Class Meetings of AT 403-
Special Topics in Auto Tech (Mini-Baja) 

Lesson 
No./ 
Day/ 
Date 

Topic/ 
Focus  

Session 

Activity Resources Due Date/ 
Comments 

1 
W 

1/15 

   All classes 
2 hours 
long 

 
2 

TH 
1/16 

 
SAE Mini-
Baja West 
Competition 
Overview. 
including 
timelines 

 
Register for 
SAE 
Midwest 
Mini-Baja 

  
Due to SAE 
by 1/20/06 

 
3 
F 

1/17 

 
The overall 
SAE Mini-
Baja vehicle 
and its 
systems– SAE 
specifications 
and PSU 
parameters 

 
Complete 
specification 
worksheets 

 
SAE Mini 
Baja Rule 
Book 

 
Quiz next 
Tuesday 

 
M 

1/20 

 
Martin Luther 
King Holiday 

   

 
4 

TU 
1/21 

 
Quiz over 
specifications; 
Types of 
front-end 
suspensions & 
design 
considerations 

 
Sketch front 
suspension 
ideas and 
develop 
possible 
parts list 
needed for 
design 

 
Samples; 
video clips; 
catalogs & 
off-the-shelf 
components 

 
Front 
suspension 
sketch & 
parts list 
due on 
Wed., 1/23 

 
5 
W 

1/22 

 
Review 
suspension 
ideas 
completed by 
students;  

 
Sketch 
powertrain 
ideas and 
develop 
possible 

 
Samples; 
video clips; 
catalogs & 
off-the-shelf 
components 

 
Powertrain 
ideas & 
parts list 
due on TH., 
1/24 
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Types of 
powertrains & 
design 
considerations 

parts list 
needed for 
design 

6 
TH 
1/23 

Review 
powertrain 
ideas 
completed by 
students; 
Types of brake 
systems and 
tires & design 
considerations 

Sketch brake 
system ideas 
(provide 
driver w/ 2 
or 4 wheel 
system); 
develop 
schematics; 
and develop 
possible 
parts list 
needed for 
design 

Samples; 
catalogs & 
off-the-shelf 
components 

Brake ideas 
& parts list 
due on FR., 
1/24 

 
7 
F 

1/24 

 
Review brake 
ideas 
completed by 
students; 
Miscellaneous 
systems and 
safety 
consideration 

 
Complete 
Mini-Baja 
safety 
worksheet; 
Sketch 
overall 
design for a 
Baja vehicle 
& note 
components 

 
Samples; 
catalogs & 
off-the-shelf 
components 

 
Quiz over 
Baja Safety 
on M. 1/28;  

8 
M 

1/27 

Safety quiz; 
Present design 
ideas; share 
ideas for 
improving 

  Refine 
ideas for  
W 1/30 

 
9 

TU 
1/28 

 
Creative 
thinking & 
decision 
making 
strategies- 
selection 
considerations 

 
Participate in 
decision-
making 
exercise; 
develop 
selection 
criteria 

  
Continue to 
refine 
designs 

 
10 
W 

1/29 

 
Present 
design; select 
design and/or 
parts of ideas 
to combine 

 
Determine 
design; 
Form team; 
Assign Baja 
tasks 

  

 
2. Enroll in regular technology courses, no more than 

two or three in any one class. The exception would 
be for classes specifically established for this 
program. 

3. Participate in PSU Chapter of SAE activities, such 
as: 
• Field trips to: General Motors Mfg.; Harley 

Davidson; KC Auto Show; Honda; and other 
manufacturing facilities. Its recommended 
students go to Baja-West event in Provo, UT. 

• Activities, such as: MOKAN Drag racing night; 
SAE Car Show; and SAE meetings. 

4. Purchase a toolbox and set of tools for GNU. These 
tools are ones that both teams need at the same time. 
Large tools would continue to be shared. Estimated 
costs: $400.00. 

 
 
10. Summary 
 
The GNU-PSU Joint Mini-Baja Project has been a 
mutually beneficial program for both Gyeongsang 

National University and Pittsburg State University. The 
PSU students have benefited from seeing some of GNU 
students’ engineering design technologies (e.g., CATIA 
simulation of suspension parts), while the Koreans have 
benefited from having “hands-on experiences” with 
technical systems that they have only studied about in the 
classroom. Additionally, both PSU and GNU students 
have learned about and developed a greater appreciation 
for each other’s culture.  
 
 Both PSU and GNU and their project participants 
would like to see this program replicated at other 
universities. This paper has presented both a proposal and 
a description of the actual program that could be used as 
a basis for program replication. The “Tentative Schedule 
for GNU-PSU Joint SAE Mini-Baja Project” shown in 
Table 1 and the “Draft Plan for the First 10 Class 
Meetings of AT 403-Special Topics in Auto Tech (Mini-
Baja)” in Table 2 could also prove beneficial in the 
program replication process.   
 
 PSU and GNU are both thankful that their faculty 
and students have had the opportunity to participate in 
these innovative technology education partnership 
programs. Both institutions agree that the “GNU-PSU 
Joint Korea Summer Program” and the “GNU-PSU Joint 
SAE Mini-Baja Project” are well worth all the time, 
energy, and funding necessary to make them both 
successful. The phrase, “It’s worth it” sums up all the 
participants’ feelings towards these programs. 
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