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Design It!  Building Design Challenges in After School Programs, funded by the National Science Foundation, is a collaboration between the Education Development Center (EDC), the National Institute for Out-of-School Time (NIOST) and science centers/museums and after school programs located in community-based organizations (CBOs) in six cities.  The project’s primary goal was to improve the quality of programming in after school programs by establishing long term relationships between science centers/museums and after school programs and developing, incorporating and institutionalizing hands-on, inquiry-based design activities in the programs.  Central to this goal was the development of a series of units of hands-on design related activities covering everything from Cranes and Trebuchets to Pinballs and Balloon-powered Cars.  These units were implemented in varying degrees by over forty after school programs in the six geographic areas.  Each program had a science center/museum mentor who conducted monthly training sessions for the after school program leaders and went on a number of site visits to each of the after school programs.  

At the beginning of Design It!, principal investigator Bernie Zubrowski wanted to know if

participating in Design It! would have an impact on:

· after-school programming

· after school program leader attitudes about hands-on activities including their perceptions of the value of encouraging children to continue working on a project, of how a fun and playful approach can lead to real learning and of how some connection between simple construction activities and learning about technology and science can be made

· science center/museum after-school program relationships.

Design It! was able to do these things and more.

After School Programming

[The science center/museum staff] has made us comfortable; you don’t have to be a scientist or engineer [to lead the activities].  The material developed by Bernie and Charlie made it comfortable.  

Each year of their involvement with Design It!, about one third of the after school programs said they were doing more science with students.  Smaller numbers also felt they were doing more hands-on activities with students.   

After School Staff

The professional development…offered great interjections and ways that we can better present our [Design It!] program and all our programs.  It’s been a bleed-over in all our programs, how we present other programs.  

Almost half of those interviewed felt participating in Design It! had an impact on student academic skills, particularly science and mathematics.  After experiencing Design It! the percent of program leaders that felt hands-on activities like Design It! improve student content skills increased dramatically.  Too, science center/museum staff saw students learning a variety of content-based skills.  Along with content-based skills, program leaders also became more apt to see activities like Design It! improving students social skills in areas such as working in groups.  

Each year in their annual interviews about a third of the program leaders interviewed indicated that working with Design It! increased their appreciation of having students do longer term activities.  Some program leaders and science center/museum staff also saw Design It! as having a positive impact on program staff teaching skills and on their ability to do science related activities with students both in terms of preparation and confidence.

Science Center/Museum and After School Program Relationships

In the past we’ve done a lot of projects with communities, going out to the community and doing activities, but they aren’t collaborations in the sense of what I think collaboration is.  It hasn’t been a true partnership.  We reach kids but we don’t reach community based organization staff.  This project is a great opportunity for the science museums and centers to learn about communities.


The above quote is indicative of the change in both the quality and quantity of science center/museum and after school program relationships.  Both science center/museum staff and the vast majority of after school program leaders feel Design It! has caused them to develop closer relationships.   

Sustainability

This curriculum to us is like gold and we are using it everyway and anyway we possibly can.

It is clear that within the science centers/museums Design It! will continue.  All six science centers/museums that have been involved have already implemented Design It! based activities and have plans to do more.  Many of the after school programs plan to continue doing Design It!, but they continue to struggle with on-going issues of few resources to replace materials and high staff turnover that leaves programs with few leaders trained in Design It!.  
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I.  OVERVIEW
Design It!  Building Design Challenges in After School Programs, funded by the National Science Foundation, is a collaboration between the Education Development Center (EDC), the National Institute for Out-of-School Time (NIOST) and science centers/museums and after school programs located in community-based organizations (CBOs) in six cities.  The project’s primary goal was to improve the quality of programming in after school programs by establishing long term relationships between science centers/museums and after school programs and developing, incorporating and institutionalizing hands-on, inquiry-based design activities in the programs.  Central to this goal was the development of 18 units of hands-on design related activities covering everything from Cranes and Trebuchets to Pinballs and Balloon-powered Cars.  These units were implemented in varying degrees by over forty after school programs in the six geographic areas.  Each program had a science center/museum mentor who conducted monthly training sessions for the after school program leaders and went on a number of site visits to the programs.  

The Children’s Museum of Boston, the Science Museum of Minnesota and the St. Louis Science Center were the science centers/museums involved from the start of the three-year project (referred to as “Year One” organizations).  Three additional institutions, the Science Center of Eastern Connecticut, the Baltimore Museum of Industry and the Pittsburgh Children’s Museum, were added at the beginning of the second year of the project (referred to as “Year Two” organizations).  Ten after school programs participated in Design It! for three years, 26 for two years and eight for one year.  There was a great range in the stability of the after school programs involved in the project; one science center/museum worked with five of the same six sites over the three years, while another worked with nine different programs, with only one program remaining with Design It! over the three year period.     

II.  EVALUATION

Evaluation was an integral component of the project, containing both formative and summative components.  The formative evaluation collected information to improve the ongoing project covering such areas as: after school program staff and science center/museum staff response to the project and to working with each other, response of after school program leaders to the training, the activities and activity instructions, after school leaders’ comfort in doing activities with children and children’s response to the activities.

The summative evaluation looked at the impact of the project on:

· the quality and quantity of the hands-on activities done in the after school programs

· after school program staff attitudes toward implementing longer term, concept-based “fun” hands-on activities

· the relationship between the museums and the after school programs

· activity leader behavior

· perceptions of children’s learning.

Data collection included:

· 101 interviews conducted with Design It! after school program leaders including interviews with 38 out of 44 possible programs at the end of their first year in Design It!, 24 out of 26 possible programs at the end of their second year of Design It! and nine out of 10 possible programs at the end of their third year of /Design It!.
  The interviews included:

spring 2002 final interviews


spring 2000 and spring 2001 end of year interviews

fall 1999 and fall 2000 initial interviews 

· 13 observations conducted, between January and March 2001, by the evaluation team in three Year One and two Year Two programs.

· 112 site visit forms collected from science center/museum staff covering their visits to Design It! after school programs.

· evaluation team member attendance at the initial meeting with science center/museum staff.

· evaluation team member attendance at the two cross project training sessions and the conducting of formative evaluations of those sessions.

· evaluation team member observation of three monthly training sessions.

· 13 initial interviews conducted with staff from the six science centers/museums (fall 1999 and fall 2000), 17 end of year interviews (spring 2000 and spring 2001) and six final interviews (spring 2002).

· 27 monthly interviews conducted with staff from the three Year One science centers/museums over a three-year period and 12 monthly interviews conducted with staff from the three Year Two science centers/museums over a two-year period.

Written and oral feedback from the information gathered was provided to project staff on an ongoing basis.  (See Appendix for copies of the feedback summaries.) 

III.  RESULTS

A.  Student Learning


Student Learning:  After School Program Leader Perceptions

After school program leaders were asked what they felt students were learning from doing Design It! activities and in what ways, if any, that learning differed from what students learned in shorter one time hands-on activities.  Leaders’ responses fell into three general categories: social skills, content-based skills and problem-solving skills.  Social skills referred to learning in such areas as teamwork, communication, leadership skills and increased confidence and self-esteem.  Content-based skills included science, design principles, reading and mathematics.  Problem-solving skills included learning problem-solving models such as trial and error as well as exploring new and different ways of working on problems including: how to physically put ideas into practice, how to ask questions and think things through to a solution and how to apply and transfer knowledge to other areas.  

Social Skills

They learn that sharing ideas is not a bad thing.  They’re used to protecting their ideas, covering up on tests and not letting people peak.  I’ve heard them say “you can’t see” or “don’t look over here”… they’re learning that sharing can lead to positive things.

A majority of program leaders (18/58%) felt that through the Design It!, students learned how to work with a team and to share ideas with others.  Four program leaders (13%) each felt that students learned to communicate and express themselves and build confidence and self-esteem because they “learn that they can achieve certain things, that they can have success.”  Two program leaders (6%) noted that students were learning leadership skills, becoming “more willing to help other kids.”  

Content-based Skills Including Mathematics and Design

They are learning the math in terms of calculations and approximation.  They are learning the engineering principles.  They might not know that but they are. 

Twelve program leaders (39%) reported that students learned content-based skills in a variety of areas including science, engineering and design skills as well as developing reading, math and measurement skills.  As one leader commented, “In a couple of years when they start talking about gravity and magnetism, they will be able to make a connection [with what they learned in Design It!].”  Two leaders also said the students learned to make things out of everyday materials.  

Problem-solving Skills

They learn how to think, to discover different ways of working on things, checking out different possibilities to see what’s successful …how to brainstorm, problem solve.  

Eleven leaders (35%) felt that through Design It! students learned the process of trial and error, as they “go over the activities and see which ways [they] can make it better, how they can do it different ways” and try out different possibilities to see what’s more successful.  Five leaders (16%) saw students learning critical thinking and problem-solving skills, while three each reported students learned how to “explore new ideas” and gained an understanding of how things work by physically putting their ideas into practice.  Two leaders felt Design It! helped students to become independent thinkers by asking themselves questions, while one commented that students learned commitment by sticking with the project for the duration.   Programs associated with two science centers/museums were more apt to see their students learning critical thinking (55%-56% of these after school programs) than were programs associated with the four other science centers/museums where the percentages ranged from 7%-25%.  

Differences Between Student Learning from Design It! and from One-Time Hands-on Activities

Twenty-four leaders (77%) saw differences between that which students learned from doing Design It! activities and that which they learned from doing other one-time hands-on activities.  Four program leaders (13%) each felt that Design It! activities better helped students to learn teamwork and commitment by having a “clear plan to follow through and accomplish something.”  They also felt Design It! allowed greater room for creativity and exploration, so students could go “past the limits that they set for themselves or [program staff] set for them.”  

Three leaders felt that Design It! activities leave a more lasting impression on students than shorter activities because students have the “tendency to miss the meaning in shorter ones and jump right into doing,” while another three leaders (10%) felt that Design It! activities better allow students to think about improvements they can make, giving them a “second chance to redo things,” which can relate to issues in their lives.  Two leaders felt that Design It! activities reinforced what students learn by letting them apply what they learned again and again.  

Individual leaders commented that

· Design It! activities are more challenging.

· With Design It! students can develop critical thinking skills.

· There is more than one way to be successful in Design It!, so students are never failures.

· With Design It! students can learn how things work rather than just the basic fundamentals.

Changes In Leader Perceptions of Student Learning

 After school program leaders were interviewed at the beginning of their participation in Design It! and following each academic year in which they led Design It! activities.  This provided an opportunity to examine differences and similarities in individual leader perceptions over time in terms of what students learn when they do hands-on activities
 and when they do hands-on activities exemplified by Design It!.   Twenty-one sets of interviews were available for analysis including 14 sets with an initial or “pre” interview and at least one follow-up interview.  As was the case with the final program leader interviews, responses fell into three categories: social skills, content-based skills and problem-solving skills.

As Table I shows, after implementing Design It! with their students, program leaders were much more apt to see students gaining content and social skills from hands-on learning, while they continued to feel that students gained problem-solving skills.

Table I:  Changes in Program Leader Perceptions of Student Learning Before and After Participating in Design It!

(N=14)

	
	Content-based Skills
	Problem-solving Skills
	Social Skills

	Student learning from hands- on activities before participation
	1/7%
	10/71%
	5/36%

	Student learning from hands- on activities exemplified by Design It!
	9/64%
	11/79%
	13/93%


A comparison of the number of distinct answers within responses concerning perceptions of student learning in the pre and post interviews of program leaders revealed that after participating in Design It!, program leaders listed significantly more things students learn from participating in hands-on activities (1.4 vs 2.4; t=3.03; p<.01)  

Table II breaks down the changes in the categories of student learning for each of the individual program leaders for whom there were pre and at least one follow-up interview.  Twelve of the 14 program leaders changed their category of responses after participating in Design It!.  The primary change was an increase in the number of different categories of student learning mentioned by program leaders over time.

Table II: Student Learning from Hands-on Activities and Hands-on Activities Exemplified by Design It! Before and After Participation

(N=14)

	
	Pre Interview
	After 1 year
	After 2 years
	After 3 years

	1999-On Program Leaders

	
	1999
	2000
	2001
	2002

	Leader A
	Problem-solving
	Content-based
	Content-based

Social skills
	Content-based

Social skills 

	Leader B
	Social skills
	Content-based
	**
	Problem-solving 

	Leader C
	Problem-solving 
	**
	Social skills

Problem-solving 
	Content-based

Problem-solving

	Leader D
	Problem-solving
	Problem-solving
	Social skills

Problem-solving 
	*

	Leader E
	Social Skills

Problem-solving
	Content-based

Social skills 
	*
	*

	Leader F
	Social skills

Problem-solving 
	Social skills

Problem-solving 
	*
	*

	2000-On Program Leaders

	
	2000
	2001
	2002
	

	Leader G
	Other (hands-on is educational)
	Content-based

Problem-solving

Social skills
	Content-based
	

	Leader H
	Content-based

Problem-solving
	**
	Social skills 

Problem-solving
	

	Leader I
	Content-based
	Content-based

Social skills
	*
	

	Leader J
	Social skills

Problem-solving
	Problem-solving
	 Social skills 

Problem-solving
	

	Leader K
	Problem-solving
	Content-based

Social skills
	Social skills

Problem-solving
	

	Leader L
	Social skills

Problem-solving
	**
	Social skills
	

	Leader M
	Problem-solving
	Content-based

Social skills 

Problem-solving
	Social skills 

Problem-solving
	

	Leader N
	Other (generates interest)
	Content-based

Social skills

Problem-solving
	Social skills

Problem-solving
	


*Program leader and/or program no longer participated in Design It!

**Contact with the program leader was unable to be made that year or program leader wasn’t leading the activities.

In addition, changes in leader perception of student learning from Design It! activities were examined for the 12 leaders for whom there were interviews after one and after two years of participation in Design It!.  While the percent seeing student learning in problem-solving skills remained the same, there was a slight decrease in those seeing students learning content-based skills and a slight increase in those seeing students learning social skills.  These differences could be due to a variety of factors, including the specific Design It! activities students did each year.  

Table III: Changes In Leader Perceptions of Student Learning Following One and Two Years of Design It!

(N=12)

	
	After One Year
	After Two Years

	Content-based skills
	8/67%
	5/42%

	Problem-solving skills
	8/67%
	9/64%

	Social skills
	5/42%
	9/64%


There was not a significant difference in the number of distinct answers within responses that program leaders felt students learned from doing Design It! after one and after two years of participation in Design It! (2.0 to 2.4, t=.9, p=.4)  

Student Learning:  Science Center/Museum Staff Site Visits

As part of their site visits, science center/museum staff reported what students were learning during specific activities.  The following is a sample of their observations of what students learned from different activities
.   

Drinking Straw Structures

In seven of the 11 Drinking Straw Structures site visits, science center/museum staff reported children learned that diagonal supports create the strongest houses.  In two visits they found children learned that the tower needed a base and that the width of the base directly affected its ability to support a certain height.  In individual cases, children were observed learning that triangles are the strongest shape, how to put materials together to form a structure, that forming corners with the flexible straw created a stronger link than paper clips and that buildings have various shapes in their design.

Rubberband Powered Cars

In five of the nine site visits of students doing Rubberband Powered Cars, science center/museum staff found that children learned since the axle can be affected by friction, washers and plastic tubes had to be carefully adjusted to allow wheels to roll smoothly.  In two visits, children learned that that holes need to be centered on the plates (wheels).  In individual site visits, staff reported children learned:

· The axles need to be parallel and wheels straight.

· When wheels are wobbly and not tight, the car won't travel as far.

· The rubberband quickly unravels if it is too taut.

· Having too many rubberbands connected together doesn’t increase the car’s distance.

· Wheels should be perpendicular to the chassis.

· Wheels may be too close and rub against each other if not measured.

Other Activities

In Tops (3 site visits), individual science center/museum staff noted children learned the physics of spinning a top and that binder clips need to be evenly spaced around the plate, while in two of the three site visits involving Paper Bridges, children learned how to make their structures stronger.  In the two Create a Soda site visits, children learned how to share, how to create labels/graphs/ logo names, measuring (using the cups and spoons to create their recipes), recording the recipes they developed, collecting data and experimenting by trial and error.  

Student Participation:  Science Center/Museum Staff Site Visits and Evaluation

Team Observations

As part of their site visits, science center/museum staff looked at student participation, as did evaluation team members during their observations.  There was a great range in the number of students participating in Design It! activities.  Site visits from the first year had from 3-26 students participating at any one time, during the second year the range was from 3-27 and during the third year 2-13.  During the evaluation team’s observations, between 4 and 22 students were doing Design It! activities.  While the proportion of girls involved in individual activities ranged from 0 to 100%; overall about half of those involved were girls, and in general girls were equally involved with boys in the activities.

The ages of students involved in the activities also varied greatly; first year site visits found students as young as 5 and as old as 12 participating, while during the second and third years the age ranges were from five to 14 and four to 12, respectively.  In evaluation team observations, students aged 6-11 were participating in the activities.  Most students were equally involved in the activities, but there was a tendency for younger students to be less involved at times, especially in certain activities such as Drinking Straw Structures.   

Managing students’ behavior as they did Design It! activities was often an issue for after school program leaders.  About a third of the Design It! program leaders found it an issue consistently, while another half felt it was sometimes an issue.  This was reflected in the site visits as well.  During the first year, discipline was noted as an issue in about a third of the site visits (8/32%).  During the second year, perhaps as program leaders - and students - became more familiar with Design It!, there appeared to be somewhat fewer discipline issues with less than a quarter of the more experienced Year One after school programs (5/22%) having discipline problems during museum/science center staff site visits, compared to over two thirds (25/69%) of the site visits with Year Two after school programs.  By the project’s final year discipline issues were raised in 30% of the site visits (4 of 13)
.  

In each of the 13 evaluation team observations, each leader used a mean of four strategies (range one to eight) to keep children interested and on task.  Asking open ended questions (i.e. What are you doing?, How can that be improved?, What do you want to do?, How can you do that?) was the most common strategy used followed by giving students clues as to what to do next.  Little leader time was spent in telling students what to do or doing it for them.  These results were similar to those found in the science center/museum site visits which found that allowing for student free exploration was the most frequent leader behavior followed by asking open ended questions and giving children clues. 

As part of the evaluation team observations, two programs were each observed four times between January and May 2001.  Both programs were observed as they progressed from Pinballs to Balloon-powered Cars, and finally, to Paper Bridges.  At Program 1, there was little variation over time or by activity in terms of children directing or discouraging each other, asking the leader activity-related questions or asking the leader to do something for them.  However, over time children were more apt to ask each other questions related to the activity.  At Program 2, over time children were less apt to direct other children and to ask the leader questions about the activity.  In both programs, during Balloon-powered Cars, children were much more apt to ask the leader for help than they were in other activities.  They were also more apt to ask the leader to do part of this activity for them.  

In both programs the number of strategies used by the leaders to keep kids interested and on task increased over time, from a minimum of one in the first observation to five strategies during the last observation.  Leader behavior that discouraged some children from being actively involved didn’t vary over time.  For example, in three of the four Program 1 observations, the leader did not deal with problems with group dynamics or disinterest, while in two of the four Program 2 observations, the group leader rarely interacted with groups of children as they did the activities.

B.  After School Program Leader Changes

After School Program Leader Changes:  Program Leader and Science Center/Museum Perceptions

Perceptions of the impact of doing Design It! on program staff fell into the following four major areas: teaching skills, science preparation/confidence, awareness of new science resources and appreciation of the value of longer term projects. 

Teaching Skills
During their first year and third year of Design It!, two thirds of the after school programs  participating in Design It! reported increased leader teaching skills (first year 25/66%; third year 6/67%), while after two years of Design It! 46% (11) reported improved teaching skills.  Sample comments include:

· Design It! gave me a new way of exciting older kids about doing things that are science based   

· Some of the curriculum could be a bit difficult for all the kids to get, so I find myself holding back on giving the answer...[I let them] figure it out on their own. 

· The staff has benefited in learning about cooperative learning, facilitating small groups, they’ve built skills only through Design It!.

Staff from all six science centers/museums felt participating in Design It! increased program leaders’ teaching skills.  They felt Design It! “provided some real professional development” by showing program leaders “how to teach in an inquiry style manner”.  Additionally, through the modeling of the activities, leaders learned how to lead the activities “through positive guidance rather than through yelling and screaming,” by asking questions and leading discussions.  

Science Preparation/Confidence

During each year of their involvement with Design It!, about half of the program leaders felt participating in Design It! helped them feel better prepared and more confident to teach science (first year 18/47%; second year 13/54%; third year 6/67%).  Sample comments include:

· I’ve learned a lot actually.  Generally, with the arts and crafts, it’s easy to take all purpose materials, but I never really realized that every day tools can be manipulated to make engineering projects such as this.

· They are not so afraid of [design related activities].  It’s not so threatening. 
Staff from two science centers/museums spoke of the impact of Design It! on leader science preparation and confidence.  One staff member felt that Design It! was another way for them to help “people who didn’t have prior knowledge,” however a second felt that while leaders may have learned some science themselves, “it’s been intimidating for them because science can be complex, it’s hard to learn and hard to understand... Even those who can do the activity on their own, when they transmit the information to the kids, they get tongue tied or [give] incorrect information.”

Appreciation of the Value of Longer Term Projects

One third of the sites consistently reported that Design It! increased staff appreciation of the value of doing longer term hands-on activities with students (first year 13/34%; second year 9/38%; third year 3/33%).  Sample comments include:   

· [Prior to Design It!, the activities] were kind of short, maybe a two day thing…[now] I like the couple-of-week thing.  It’s good for the kids, they are focused on it.  It gives them a chance to think about it.  Monday morning they come in with new ideas.  

· This is my first time teaching kids, and I see the positive [of doing longer term activities with students]. 

Only one science center/museum staff member felt Design It! had an impact on leaders in terms of longer term projects, feeling that Design It! helped leaders understand that students “can be engaged over long periods of time.”  

Awareness of New Science Resources

In addition some programs reported their leaders gaining an awareness of new science resources (first year 4/11%; second year 3/13%; third year 3/33%).  Nine of the 10 program interviews in which program staff mentioned having more awareness of science resources were associated with two science center/museums.  However, in the interviews with science center/museum staff, there was no discussion of Design It! impact in terms of leader awareness of new science resources.

C.  After School Program Changes

After School Program Changes:  Program Leader and Science Center/Museum Perceptions

During each year of their involvement with Design It!, about one third of the after school programs felt they were doing more science in student activities than they had previously (first year 12/32%; second year 6/33%; third year 3/33%).  Fewer programs reported doing more hands-on science activities, although there was a slight tendency for the percentages to increase over time.  After their first year with Design It! 11% (4) programs were doing more hands-on activities, after two years it was 17% (4) and three years 22% (2).  Some program leaders also noticed an increase in parent and community involvement (first year 6/16%; second year 2/8%; third year 0).  Five of the ten program interviews where more hands-on science activities were being done, came from leaders in programs associated with one science center/museum.

Four of the science center/museum staff and most program leaders reported a closer relationship between their after school programs and the science centers/museums as a result of Design It!.  Over half (20/53%) noted a closer relationship after one year of participation.  After two and three years of participation, 42% (10) and 78% (7), respectively, felt a closer relationship.  At least 60% of the programs associated with four different science centers/museums reported a closer relationship with their institution, while 38% of the programs associated with the fifth science center/museum reported closer relationships with the science center/museum (two additional programs said their relationship with their science center/museum was already close prior to Design It!.)  However, none of the programs associated with the remaining science enter/museum reported a closer relationship with that institution. 

D.  Science Center/Museum Staff Changes

Science Center/Museum Staff Changes:  Science Center/ Museum Staff Perceptions

In their final interviews, staff from two of the six science centers/museums reported that participating in Design It! had an impact on them and their staff’s teaching behavior.  As one staff member explained: 

· That whole way of teaching, modeling the techniques, starting out with a small needs assessment like “What do you know about this?”, the leveling of what people know, the working in teams, giving roles, the way it’s the structured, open-ended questions, all of those things.  I like to use it with teachers….  I think the Design It! model, which has inquiry aspects, is structured enough that a teacher can feel comfortable doing it and have that same kind of ‘wow’ effects with the kids.  

One staff member felt their view of after school program leaders had changed, recalling: “I felt like a lot of the science museum people were not treating after school leaders as if they were professionals with their own sets of experiences.  [Design It!] made me think about informal educators as professionals.  Now I call them informal educators.”

At the end of the project’s second year, staff from five of the six museums felt being in Design It! changed the way they “interact with [their] education staff,” in such ways as using a format of hands-on staff training, spending time on observation in order to gain understanding and having contact over an extended period of time.  Staff members noted they would like to use Design It! training as an “introduction to other teachers for inquiry learning” and to use current Design It! program leaders in the programs as “mentor and leaders in workshops for new programs.”  Staff in four museums felt Design It! gave them “a real desire to do some more hands-on activities…in other areas of our program” - to use Design It! activities for exhibits, summer camps and other programs for after school students and their families at the end of the second year of the project.  Five science center/museum staff members felt more comfortable with longer term activities that “don’t need an outcome.”  Others felt Design It! provided new ideas for staff to work with children, resources for the museum’s other educational programs and the idea of curricula broken down into units.  Design It! inspired kits for families have been developed as a new component in one museum and are in the planning stages in another museum.

E.  Science Center/Museum Changes

Science Center/Museum Changes:  Science Center/ Museum Staff Perceptions

Perhaps the major change is that all six science centers/museums have already begun continuing Design It! in some way.  For example, one science center/museum has received two grants that grew out of Design It! and are exploring with a state affiliate of a national youth serving organizations, doing Design It! statewide.   A second site, through a contract with a local affiliate of another youth serving organization, is now offering Design It! training to any childcare professional in their area.  While they don’t provide any materials, they tell trainees where to get materials.  A third site is working closely with an after school institute to expand Design It! to the central part of their state.  

One site now offers Design It! as a fee-based outreach program, where an after school program leader can call the science center/museum and the science center/museum sends a trainer to the program.  Two other sites have plans to offer Design it! as a fee-based program.  

In addition, in one site a “lot of Design It! activities have found their way into [teacher] workshops” while another site uses Design It! type activities in adult inquiry workshops and even in birthday parties.  Another site uses Design It! activities in their one day and summer camp programs for children, and yet another site sees the Design It! activities acting as a “feeder program for an new museum exhibit on inventing.” 

Four of the six science centers/museums felt Design It! had an impact on their collaborations with community-based organizations.  Sample comments include:

· Because of [Design it!] we’ve established communication with a larger number of people involved in education, in the care and education of kids than we might have previously.  

· [There] has been a creation of a really close collaboration.  We worked with most of the sites before but not in such an in depth way.  Now I can say we really are close with the people in the centers.  I feel that I can count on them for anything, as I hope they feel they can count on us.  I feel it’s built a real trust.  

· The centers are now good friends.  I have enjoyed them tremendously.  We all bonded real well and just enjoyed working with them.  

F.  Program Components

Activities

Over the three years of the project the amount of time that programs allotted to each Design It! activity ranged from 20 minutes to 2.5 hours with most activities being done in 60-70 minutes.  Programs who allocated less than an hour to do the activities tended to be the ones where it was felt there was not enough time to do the activity.  The majority of the site visit forms and observations indicated that the leaders were able to follow activity directions.  The primary problems described were a lack of leader preparation, a lack of appropriate materials and leaders not following the directions.  
Cross Site Trainings

The first training for all six science centers/museums and collaborating after school programs was held in September, 2000.  It brought together 37 participants including 22 after school program staff from participating programs, 10 science center/museum staff and five community resource people (CRPs).  Conference activities included modeling and feedback of Design It! activities, discussions of the role of CRPs, city-wide team planning sessions, cross-city discussions, modeling of evaluation techniques and overviews of the Implementation Guide and the year ahead.  Overall, participants felt that different components of the conference were useful, rating seven different areas between 1.5 and 1.9 on a scale from 1=very useful to 5=not at all useful.  The hands-on activities were seen as most useful, while the discussion of the role of CRPs was seen as least useful.  There were differences by group; CRPs generally felt all parts of the conference were more useful than did science center/museums or after school program staff.   
The second cross site training was conducted in January 2002 and attended by 39 participants including eight science center/museum staff, six CRPs and 24 after school program leaders.  Conference activities included modeling and feedback of Design It! activities, discussions of classroom management, parent and community involvement, the collaboration manual, children’s learning and the modeling of evaluation techniques.  Overall, participants thought the various conference components were quite useful, rating 9 of 12 sessions between 1.3 and 1.8 on a scale of 1=Very useful to 5=Not at all useful.  There were few aspects seen as not helpful and those dealt primarily with areas in which the respondent had no responsibilities.  

Monthly Workshops

When asked about the effects of the monthly workshops, two thirds of the program leaders (22) indicted that they valued the networking and the ability to interact with other Design It! sites, while 15 (45%) felt the workshops prepared them to lead the activities.  Nine (27%) enjoyed learning in the same manner that the children did, so they better knew what to expect, while seven (21%) said the workshops made them feel more comfortable doing science/Design It!.  Five felt they or their staff gained a sense of professionalism or professional skills, four said the meetings opened their minds about new ways of teaching and two credited the workshops for a feeling of teamwork and cohesiveness among program staff.

Staff from all six science centers/museums felt after school program leader participation in the workshops was key.  Two science center/museum staff members commented that the workshop helped the program leaders to “understand what’s going on” by explaining concepts like open ended questioning and classroom management strategies.  Two science center/museum staff members stressed the collaboration among the participants, while two commented that after- school program leaders became more confident and the professional development made them feel “more professional, empowered and needed.”  One commented on how the workshop is necessary as the after school program leaders don’t always read the curriculum.  

Site Visits

The vast majority of the thirty-three after school program leaders interviewed after their final year of participation said the site visits by science center/museum staff were positive 28 (85%).  Three (9%) said that science center/museum staff had not been to their program or that they had just dropped materials off, and one felt that the science center/museum staff shouldn’t feel like they had to always make suggestions, rather they could spend more time interacting with the children.  Program leaders found these visits were helpful because they provided opportunities for feedback and a chance to discuss ideas with science center/museum staff and during the site visits, science center/museum staff would work with the children, asking them questions, allowing them to show off what they had accomplished and making them feel like what they were doing was important.  Sample comments include:

· It was great when [science center/museum staff] came, we got to discuss things with her, and the other staff work harder when she’s here, they want to impress her and try different things.  They love her.

· When [the science center/museum staff] comes he works with the kids who need help, asks them questions to help them get through it.
Community Resource Person (CRP)/NIOST

The responses concerning the Community Resource Person (CRP) were mixed; almost half (14/42%) didn’t know who the CRP was.  An additional five (15%) said they didn’t interact with their CRP or that their CRP had never been to their site.  However, 14 (42%) said their CRP was useful, especially at “finding resources, everything we’ve needed she’s gotten.”  Another program leader commented that the CRP was a “wonderful wealth of information” who is “always finding new things.”  One science center/museum staff also had mixed feelings about the CRPs feeling that the CRP worked out well after the staff had input as to who was selected, because the first one chosen for them “didn’t work.”  One site also had concern about the role of NIOST feeling that “through a lot of the project, we were not really quite sure of NIOST’s role, we didn’t feel they were really contributing to us and our sites”.

IV.  CONCLUSIONS

At the beginning of Design It!, principal investigator Bernie Zubrowski wanted to know if

participating in Design It! would have an impact on:

· after-school program programming

· after school program leader attitudes about hands-on activities including their perceptions of the value of encouraging children to continue working on a project, of how a fun and playful approach can lead to real learning and of how some connection between simple construction activities and learning about technology and science

· science center/museum after-school program relationships.

Design It! was able to do these things and more.

After School Programming

[The science center/museum staff] has made us comfortable; you don’t have to be a scientist or engineer [to lead the activities].  The material developed by Bernie and Charlie made it comfortable.  

As indicated earlier, during each year of their involvement with Design It!, about one third of the after school programs said they were doing more science with students.  Smaller numbers also felt they were doing more hands-on activities with students.   

After School Program Staff

The professional development…offered great interjections and ways that we can better present our [Design It!] program and all our programs.  It’s been a bleed-over in all our programs, how we present other programs.  

Almost half of those interviewed felt participating in Design It! had an impact on student academic skills, particularly science and mathematics.  After experiencing Design It! the percent of program leaders that felt hands-on activities like Design It! improve student content skills increased dramatically.  Too, science center/museum staff saw students learning a variety of content-based skills.  Along with content-based skills, program leaders also became more apt to see activities like Design It! improving students social skills in areas such as working in groups.  

Each year in their annual interviews about a third of the program leaders interviewed indicated that working with Design It! increased their appreciation of having students do longer term activities.  Some program leaders and science center/museum staff also saw Design It! as having a positive impact on program staff teaching skills and on their ability to do science related activities with students both in terms of preparation and confidence.

Science Center/Museum and After School Program Relationships

In the past we’ve done a lot of projects with communities, going out to the community and doing activities, but they aren’t collaborations in the sense of what I think collaboration is.  It hasn’t been a true partnership.  We reach kids but we don’t reach community based organization staff.  This project is a great opportunity for the science museums and centers to learn about communities.


The above quote is indicative of the change in both the quality and quantity of science center/museum and after school program relationships.  Both science center/museum staff and the vast majority of after school program leaders feel Design It! has caused them to develop closer relationships.   

Sustainability

This curriculum to us is like gold and we are using it everyway and anyway we possibly can.

It is clear that within the science centers/museums Design It! will continue.  All six science centers/museums that have been involved have already implemented Design It! based activities and have plans to do more.  Many of the after school programs plan to continue doing Design It!, but they continue to struggle with on-going issues of few resources to replace materials and high staff turnover that leaves programs with few leaders trained in Design It!.  

� Center staff not interviewed include those whose centers had closed, those who left their centers and those who were unable to be reached after multiple tries. 


� The “pre” interview question asked about student learning from hands on activities in general, while the post interviews questions specifically asked about student learning from Design It! activities.  





� See annual summaries of Design It! After School Activity Challenges:  Site Visit Summary in the Appendix for an overview of other activity specific learning observed in the site visits. 





� See Managing Behavior: After School Center Staff Share Their Strategies in the Appendix for an overview of center leader strategies for dealing with discipline issues.





� A variety of information was collected on center leader and student responses to the activities.  Summaries of these can be found in the Appendix. 
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