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Executive Summary

Background

Design Squad
Design Squad, produced by WGBH-Boston (http://www.wgbh.org), premiered on the Public Broadcasting Service in October 2009.  Design Squad is a reality television series that encourages kids ages 9-12 years to “show off their smarts as they design and build working solutions for real-world clients—people who are hungry for clever ideas from a new generation of innovators.”  Each season, the series culminates in a final episode when the top two scorers compete for a $10,000 college scholarship from the Intel Foundation.  

Accompanying the Emmy and Peabody Award-winning television series are a website (http://pbskids.org/designsquad/), activity guides for 35 different engineering design activities (available in English and Spanish), a Teacher’s Guide for middle school science, technology, engineering, and mathematics (STEM) teachers, video assets (downloadable video animations across seven topic areas as well as video profiles of real engineers), and other guides and printable resources that may be used in formal or informal educational settings.

The underlying educational goals of Design Squad are to:
· Increase students' knowledge of engineering and the design process;
· Improve the public image of engineering; and
· Encourage further exploration in the fields of engineering, math, and science.
Concord Evaluation Group performed an evaluation of the third season of Design Squad in 2009-2010.  

Evaluation Study Design

The evaluation study consisted of three separate research activities:

Table 1: Evaluation Study Activities

	Study Components
	Objectives

	1. Survey of 912 Design Squad website users
	We performed a survey of website users to assess whether WGBH is reaching a diverse audience through its Web activities.

We performed a survey of Design Squad outreach partners to assess whether WGBH is reaching a diverse audience through its outreach activities. 

	2. Survey of 650 Design Squad outreach partners
	

	3. Impact study (including 559 middle school students at 8 different schools)
	We performed an experiment (randomized block design) to explore the extent of learning and changes in attitudes of teachers and students who use Design Squad materials, including exploring how video assets streamed online can be used effectively in the classroom.  The specific materials tested included: 

· Teacher’s Guide (http://pbskids.org/designsquad/parentseducators/teachers_guide.html)

· Video animations, live action videos, and video profiles (http://pbskids.org/designsquad/parentseducators/teachers_guide.html)

· An interactive online game (http://pbskids.org/designsquad/games/string_thing/index.html)

· Additionally, teachers were encouraged, but not required, to use the website for any other resources on an as needed basis.


Findings

Design Squad, through its website, has succeeded in reaching out to a widespread and extensive audience, including traditionally underserved audiences such as non-white, ethnic minorities; girls; and low income audiences.  
· Design Squad website visitors in February and March of 2010 represented a diverse array of individuals from across the country.  The website received visitors from all 50 states (except Maine) plus the District of Columbia and Puerto Rico, as well as locations outside the US.  

· Visitors to the website were more likely to be female (64%) than male (33%).  

· The racial and ethnic composition of the website visitors was diverse (43% non-white, ethnic minorities.

· The proportion of website visitors who perceived themselves to be low income (14%) is consistent with the US poverty rate (13% in 2008).

Design Squad, through its outreach partnerships, has succeeded in reaching out to a widespread and extensive audience, including traditionally underserved audiences such as non-white, ethnic minorities; girls; and low income audiences.  
· Our sample of 650 outreach partners found that partners had reached out to 83,161 kids with Design Squad resources over the past 2-3 years.  

· Design Squad outreach was conducted most often at the middle school level (56%) and upper elementary level (35%).  However, outreach was also taking place at the high school (29%) and lower elementary (20%) levels.

· Twenty-one percent of the kids served by outreach partners were Black or African-American and 21% were Hispanic (Blacks and Hispanics comprise 13% and 15% of the US population, respectively).  

· Rural kids were served by 18% of the outreach programs (21% of US citizens live in rural areas).   

· More than one-third of the families served by outreach partners were from low income families (roughly 13% of individuals in the US were classified as “poverty-level” in 2008).  

The Design Squad website and outreach partnerships are serving the needs of educators and students in both formal and informal educational settings.

· The outreach partner sample included a range of different individuals serving many different types of roles.  By far, the most common role reported was that of the classroom teacher (62%) (This may be because Season 3’s outreach efforts were targeted to classroom teachers).  Other common roles included engineer (5%), other educational staff (5%), after-school teachers (4%) and parents (4%).

· The type of programs represented in the outreach partner sample was diverse: Schools dominated the list of program types (66%), followed by Girl Scouts (5%) and volunteer professional engineers who perform outreach to kids in their communities (3.5%).

· The website appears to be used heavily by homeschoolers (homeschoolers comprised 11% of our sample, despite representing only 3% of the school-age population).  

Outreach partners and teachers perceive Design Squad as an effective means for getting kids excited about STEM and supplementing their existing science curricula.

· Teachers in the treatment group of the Impact Study reported that, as a result of using Design Squad, they observed success among students who were not normally successful in class.

· Partners reported that Design Squad had been effective at helping their kids…

· Develop more creative, flexible, and imaginative thinking skills
· Learn about science and engineering concepts
· Get excited about engineering

· Gain confidence in their ability to problem solve

· Understand that engineers work to make the world a better place

· The most common uses for Design Squad included supplementing existing curricula, standards, and lessons (18%), teaching STEM to kids (11%), exploring and using the website resources (10%), and using the hands-on design challenges (9%).
The Design Squad resources had a statistically significant impact on student learning of key science concepts.

· Students exposed to Design Squad learned more about key science constructs (i.e., electrical circuits, sound, Newton’s Laws, force, and air pressure) than students who were not exposed to Design Squad. 
· All teachers agreed that their students were engaged by Design Squad and that it presented science concepts in a way that was understandable to students.  

The Design Squad resources facilitated student development of skills that are essential to performing engineering challenges.

· Seven out of eight teachers observed that the challenges strengthened their students’ ability to explain how they used the design process.  Teachers observed students using new vocabulary and describing events and explaining their steps (sometimes verbally, sometimes in written form) to their teachers and to each other.

· All teachers agreed that Design Squad helped their students understand the engineering design process in a way that appropriately challenging.  

· Teachers in the treatment group observed students making the connection between the science and engineering concepts and their own lives.

Design Squad helped students develop a deeper understanding of engineering.

· Students exposed to Design Squad… 
· developed a better understanding of what engineering is,
· demonstrated a better understanding that engineering involves having a great imagination, and
· demonstrated a better understanding of projects that engineers might work on

…than students who were not exposed to Design Squad.

· Seven out of the eight teachers reported that the Design Squad challenges strengthened their students’ ability to cite examples of what an engineer does and helped them expand their definition of what engineers do (beyond just driving a train, for example).

Students’ attitudes about engineering and about engineering stereotypes improved significantly after using Design Squad. 

· Students exposed to Design Squad… 
· demonstrated more positive attitudes towards engineering, and

· were less likely to believe the stereotype that “engineering is boring”
…than students who were not exposed to Design Squad.

· Seven out of the eight teachers agreed that Design Squad made their students more excited about engineering as a career choice and provided an opportunity for students to educate one another about the design process.

The vast majority of students reported that they wanted to watch more Design Squad on TV or the Web.

· Most students in the treatment group reported…

· They thought the Design Squad challenges were good for kids their age (79.1%).

· They thought their friends might have fun doing the Design Squad challenges (89.2%).

· They would probably watch Design Squad on TV or on the Web (74.0%) -- 14% reported that they already had.

· They would tell a friend to watch Design Squad (77.1%).

· They would probably visit the Design Squad website (73.7%) -- 27.5% indicated that they already had.

Teachers used Design Squad to supplement their curricula and to support their classroom goals.

· Most teachers reported that they used the Design Squad activities to reinforce the content they were covering in their lesson plans, incorporating the challenges into each unit.  
· Teachers reported that they used Design Squad to supplement their units on:

· Buoyancy
· Difference in gases 
· Electricity and circuits
· Force
· Graphing
· Gravity
· Lift
· Mass

· Motion
· Surface area  
· Volume
· Teachers found that Design Squad worked best when integrated into several different units throughout the academic year.  

Design Squad enabled teachers to encourage problem solving and teamwork among students. 

· All teachers agreed that Design Squad encouraged their students to brainstorm and collaborate with one another.  

· Teachers in the treatment group observed students:

· Exhibiting more confidence and comfort with open-ended inquiry.

· Demonstrating teamwork—being better able to work together and listen to one another. 

All teachers agreed that Design Squad made them feel comfortable leading design challenges and helped them to use a student-centered problem solving process with their students.  

· Teachers in the treatment group were more comfortable at posttest than were teachers in the control group.  Teachers told us:

· (I observed the students having more) confidence in themselves and a better ability to work together.  They also feel more comfortable tackling an open-ended inquiry based question instead of having all the directions.
· Design Squad challenges increase students' understanding.  The challenges help students learn to work together, talk and discuss ideas.  It is wonderful to see students take a situation, solve the situation and produce a working product.  The challenges help the teacher to step back, let students discover while you ask questions allowing the students to learn and put ideas together.  The teacher is giving guidance and not keeping the students from trying ideas and learning what works and does not work.
· I would tell other teachers that the Design Squad challenges are real life processes that develop inquiry in students. They also help students understand what engineering is all about and give students a design process that is a life skill.
· The Design Squad challenge is very user friendly. The challenges are explained well and the out of pocket costs are minimal.  The Challenges can be easily adapted to almost any curriculum.
Teachers were enthusiastic about using Design Squad again

· Seven of the eight teachers reported that they were highly likely to use the Design Squad resources again.  

· Seven of the eight teachers also reported that they were highly likely to recommend Design Squad to other teachers, and one teacher indicated that she already had recommended the resources to other teachers.  

· Seven of the eight teachers reported that they believed that their students would be very interested in doing engineer design challenges again.  One of the seven reported that her students had already been requesting more challenges since doing the Design Squad challenges.  

Teachers were able to integrate the Design Squad videos with the design challenges to reinforce the existing curricula, but the video clips may need to be longer to be more effective. 

· All of the teachers were able to integrate the videos with the design challenges.

· Some teachers used the videos to reinforce concepts taught in the classroom, while other teachers showed the videos as an introduction to the material. 

· Five of the eight teachers reported that they accessed the website, beyond just the short videos on the Teacher’s Guide page, to show full episodes to their classes.  

· A couple teachers reported that their students had some difficulty understanding the video clips.  Teachers reported that they needed to explain more about what was happening in the videos for students to grasp it.  This appears to be attributable to the fact that the video clips were only brief, decontextualized segments that were only several seconds in length.  Students who were unfamiliar with the show Design Squad seemed to struggle to understand what the context of the video clips was and this may have prevented them from grasping the content that was being conveyed in the clips.  The videos may be more effective when shown in their entirety.
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On the cover:  Design Squad host Nate Ball offers cast members Trejonda and Nick constructive criticism on their design blueprint for the water dancing challenge. In this episode, dancer Lisa Bufano, a bilateral leg and finger amputee, calls upon the teams to deliver swim leg and hand prostheses for an underwater performance.  Credit: Anthony Tieuli / WGBH 








The students were able to achieve those “Ah ha” moments where they could see the relevance between the concepts being presented and how they affected their own personal lives.  With this age group, unless they can make connections to themselves personally, the learning has no purpose for them and they don't retain the material.


			-Teacher








Some students who are not successful in class were shining!  Students were asking them for advice on how to solve "X" problem.  (The program) built success for non-writers.  


-Teacher








� Some programs are reaching out to more than one type of setting.





