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Motivation

– A greater, more diverse number of engineering 
students is needed. [1]

– Schools are being pushed to incorporate STEM 
and 21st Century Skills into their already full 
course schedules. [2]

[1] Wilson, S. Developing a plan for recruiting and retaining women and minorities in engineering technology at 
Western Kentucky University. Proc., 2000 ASEE Annual Conf., American Society for Engineering Education, 
Washington, D.C. 2000.
[2] R. Marzano,  T. Heflebower. Teaching & Assessing 21st Century Skills. Bloomington, IN: Marzano Research 
Laboratory, 2012.



What is needed
• Students [3]

– Self motivation
– Use of problem solving strategies
– Uses of computer applications
– Immediate feedback on success of efforts

• Teachers/Schools [2]

– A rubric for assessing 21st Century Skills 
– A rubric for assessing the Engineering Design Process
– Science Technology Engineering Math environments for students 
– Professional development on how to assess students’ skills
– Alignment of projects to current standards

• In order to scale and sustain the project it is important that:
– Surveys are electronic
– Projects are easily shipped or contain supplies that can be found at a 

local grocery store (rural communities)

[3] T. Fantz, T. Siller, M. DeMiranda, “Pre-Collegiate Factors Influencing the Self-Efficacy of Engineering Students,” 
Journal of Engineering Education, vol. 100, pp. 604-623, 2011
[2] R. Marzano,  T. Heflebower. Teaching & Assessing 21st Century Skills. Bloomington, IN: Marzano Research 
Laboratory, 2012.



You’re Hired!

• An intense, coherent 
set of STEM-focused                                                
experiences that:

– Use the Engineering Design Process

– Infuse 21st Century Skills to solve real-world 
problems

– Implement interdisciplinary STEM experiences for 
all students and teachers



8 Projects Have Been Developed
1. Oil Spill – Using a hydrophobic nano covering on sand to clean up an oil 

spill. 

2. Texting While Driving – Is texting while driving a bad thing? – Prove it!

3. Nutrition in Schools – Don’t just complain about it – Understand it. 

4. Contamination – How fast can a flu epidemic break out in a school –
How can we minimize this?

5. Energy Efficiency – How much energy can be saved by switching from 
incandescent to LED lights? Is it worth it?

6. Non-Newtonians – Did you know that there is a non-Newtonian fluid in 
your knee – Synovial Fluid. Can you replicate it?

7. MaKey-Making the World a Better Place – Use a MaKeyMaKey to create 
a new invention that will help the community/world

8. Cancer – With the idea of a lab on a chip, use a cantilever to calculate 
the frequency of a sample in order to determine the mystery disease. 



You’re Hired! – Project Description

Problem Statement

Greener Ways has developed a break-through product that is predicted to clean oil 
spills easily and effectively. They have developed a product known as Magic Sand that 
they would like to use to clean up such incidences. Your company is expected to test 
the magic sand and determine if it would work to effectively clean up oil spills. Your 
company will need to use the engineering design process to come up with a method 
to clean up the oil spill that includes estimates of materials and cost. 

Your company has been chosen to be one of the finalists in our search for a company 
that will be able to use the Magic Sand to clean up an oil spill. 

Boardroom Time Limit: 10 Minutes
6 Minutes: Maximum presentation time
4 Minutes: Boardroom questions



You’re Hired! – Project Description

• In the morning students are given an introduction to 
the problem. (8:30-8:45)

Students split into their companies 
and determine company roles 

Students turn in Company 
Information Sheets (9:30)

Students then spend the day working 
together to find a solution to the 
problem (9:30-2:00)



You’re Hired! - EDP
Step 1

Identify the Need 
or Problem

Step 2

Research the Need 
or Problem

Step 3

Develop Possible 
Solution(s)

Step 4

Select the Best 
Solution(s)

Step 5

Construct the 
Prototype

Step 6

Test and Evaluate 
the Solution(s)

Step 7

Redesign if 
Necessary

Step 8

Communicate the 
Solution(s)

ENGINEERING

DESIGN PROCESS

to guide the way



You’re Hired! – Project Description 

Students come up with a solution 
they think will win over the 
boardroom

Students present their solutions to 
the boardroom – school board members, 

local industry representatives, etc. – NOT 

teachers (2:00-3:00)



Assessment Methodology

• 15 schools during pilot year (2012-2013)

– 1,850 students participating in 2 states

– 3 cohort schools

• School A – 83 7th grade students

• School B – 23 10th grade students

• School C – 179 7th and 8th grade students

• 130 females total

• 155 male students total 



Question:

Can a program such as ‘You’re Hired!’ impact 
students’ attitudes towards future STEM 

careers?



Assessment Methodology

• Electronic pre- and post- survey questions by 
category

– Attitudes towards engineering (pre- and post-surveys)

• Attitudes and understanding of the various types of work 
engineers do

– Self-Efficacy (pre- and post-surveys)

• A student’s belief in their ability to do something

– Project Impact (post-survey only)

• What kind of impact did the project have on the students

“AWE instrument user guide – pre college surveys,” Assessing Women and Men in Engineering (AWE), [online]. 
Available: https://www.engr.psu.edu/awe/secured/director/AWE home.aspx. [Accessed 2011].



* p < 0.05



* p < 0.05



* p < 0.05



* p < 0.05



• Answer choices: A Great Deal, Moderately, Slightly, Not at All

• These answers were converted to a Likert scale where:
– A Great Deal – 4

– Moderately – 3

– Slightly – 2

– Not at All – 1

• We could then analyze gender differences based on numerical data. 



Conclusion

• Post-survey results do show a change in 
students’ attitudes and understanding of 
engineering.

• The pilot year data does not indicate if the 
changes in attitudes are a result of the You’re 
Hired! project or not. 

• Biggest outside factor – School Curriculum?

– You’re Hired! is 3 days out of a school year



Future Work

• In the school year 2013-2014 - 20 schools with over 
2,000 students participated including 2 control groups. 

• As of the school year 2014 – 2015 – ‘You’re Hired!’ has 
worked with 28 schools and over 4,000 students

• Future plans for the project are to:
– Continue to research and redesign the project to make it 

more effective.
– Form a focus group of students to assess the current pre-

and post-survey questions.
– Develop assessments for  the Engineering Design Process 

and 21st Century Skills for teachers to use in and out of the 
project.
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