“Pies are round; corn bread is square:

Changing Misconceptions about Engineering”

Introduction

When a first generation college arrived home from college, his father asked him what he had learned. The son proudly said, A= pi*r2.  Well, the father, who didn’t go to school himself and had sacrificed much to be able to send his son to college, explodes. “I don’t understand how they could teach you something like that,” he says. “Everyone knows pies are not square! Pies are round. Corn bread is square.” 

The truth for an engineer as he or she works to find solutions to real-world problems often lies somewhere in between “round” and “square,” where conventional knowledge meets creative application, but far from the misconceptions people nurture about technology and those who make it work
.
Project objectives

1) Identify misconceptions that elementary students have about engineering
2) Develop strategies through existing curriculum  to change the misconceptions 
3) Research if the strategies successfully change student misconceptions
Partners   Springfield Elementary Schools (33) and Springfield College
Meeting a need


Misunderstanding has long plagued engineering, and society has often labeled engineers as square pegs — brilliant but nerdy.   Many of the country’s most promising students are not considering careers in engineering because of these misconceptions. They think it’s too hard to be an engineer and that other majors may be less demanding. Mostly, they do not understand what engineers do or how profoundly they impact daily life2. This proposed project builds on a four year one with its Springfield Schools and Science Museum partners to identify and change misconceptions that children have about science.  The results so far show that the professional development received by teachers is having a positive impact on children in the classroom.
Total requested (3 years) = $165, 000.00
Activities 


Year 1- Increase the number of students who prepare for and enter STEM careers

Spring,08.  Acquire “Engineering is Elementary, ” a curriculum with kits for hands -on learning about engineering  for all the elementary schools (33)  in Springfield and for the proposed STEM program at Springfield College .

Summer,08. Train the trainers.  Using the EiE curriculum, train science resource teachers  from each of the elementary schools and STEM faculty of Springfield College with kits that teach about mechanical and environmental engineering. Field trips to industrial partners that offer real world applications of these engineering specialties are planned. 
Fall,08.  Implement EiE curriculum with all the elementary schools throughout the city and pre-service students preparing to become STEM teachers.  Host regular call backs throughout the year.  Begin formative assessment to test efficacy of professional development.

Year 2- Increase the number of qualified STEM teachers 

 Spring,09.  Implement EiE curriculum and professional development with pre-service teachers in the course, Best Practices of Teaching Science and Technology. Field trips to industrial partners that offer real world applications of these engineering specialties are planned.   
Summer,09. Train the trainers.  Using the EiE curriculum, train science resource teachers  from each of the elementary schools and STEM faculty of Springfield College with kits that teach about acoustical and civil engineering. Field trips to industrial partners that offer real world applications of these engineering specialties are planned. 
Fall,09.  Implement EiE curriculum with all the elementary schools throughout the city and pre-service students preparing to become STEM teachers.  Host regular call backs throughout the year. Continue formative assessment to test efficacy of professional development. 
Year 3.- Improve STEM education offerings

Spring,10.  Develop a capstone course for STEM curriculum that would integrate science, math, and engineering.  Students with the help of STEM industry mentors would be challenged to apply the content of these subjects to solving real world engineering problem. 

 Summer,10. Train the trainers.  Using the EiE curriculum, train science resource teachers  from each of the elementary schools and STEM faculty of Springfield College with kits that teach about materials and industrial engineering. Field trips to industrial partners that offer real world applications of these engineering specialties are planned. 
Fall,10.  Implement EiE curriculum with all the elementary schools throughout the city and pre-service students preparing to become STEM teachers.  Host regular call backs throughout the year. Continue formative assessment to test efficacy of professional development.  Carry out a summative evaluation of the project’s objectives. 
 Expected impact and Evaluation


Expected Impact

1.  Both pre-service and in-service teachers will be able as a result of this project to   identify misconceptions their students have about engineering and understand their source.

2. Both pre-service and in-service teachers will be able design instructional strategies and develop curriculum, instruction, and assessment strategies based on the Massachusetts Curriculum Frameworks to change misconceptions students have of engineering.  

   3.  Curricula will be modified for pre-service students that target the same misconceptions in both their undergraduate A&S content and Education pedagogy courses.  As a result, pre-service students will be better prepared to understand difficult-to-learn engineering concepts and be better prepared to teach them.  

4.   Formative assessment done of classroom teachers will offer insight into the learning cycle of how teachers identify student misconceptions about engineering and develop and execute strategies to change them, and assess their efforts to change misconceptions. Videos made of these teachers will be used as models to train new in-service and pre-service teachers. 
Evaluation

1. Formative- All participants (both in-service and pre-service teachers) will complete a pre and post workshop questionnaire designed to measure their self-efficacy in teaching engineering concepts. Participants will keep journals to reflect on their cognitive development, and on rethinking and fixing their own misconceptions.  They will also be interviewed both privately and in groups at the call backs to give the researchers feedback about the process.

2. Summative- Summative evaluation will consist of a comparison of MCAS performance for the treatment and control classrooms.
Target Population.       Springfield Public School Demographic Data for 2006-2007
	Enrollment by Race/Ethnicity (2006-07)

	Race
	% of District
	% of State

	African American
	25.5
	8.2

	Asian
	2.1
	4.8

	Hispanic
	49.9
	13.3

	Native American
	0.1
	0.3

	White
	18.3
	71.5

	Native Hawaiian, Pacific Islander
	0.0
	0.2

	Multi-Race, Non-Hispanic
	4.1
	1.7


	Selected Populations (2006-07)

	Title
	% of District
	% of State

	First Language not English
	21.8
	14.9

	Limited English Proficient
	13.7
	5.6

	Low-income
	77.5
	28.9

	Special Education
	22.0 
	16.9 


� From Signatures, College of Engineering, Notre Dame, Winter, 2007. 


2 New Survey finds deep misconceptions of engineering among young people that


  could worsen shortfall in engineers. From The Royal Academy of Engineering, Fall, 07





