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Explore It! Science Investigations in Out-of-School Programs, funded by the National Science Foundation (NSF), was a collaboration among the Center for Science Education at the Education Development Center (EDC), six science and children’s museums,
 after-school centers across the United States, and the National Institute for Out-of-School Time (NIOST).  The project’s primary goals were to develop and implement hands-on, inquiry-based units of activities for out-of-school programs for children ages 8-12 and to develop a support structure for after-school or out-of-school programs with science centers and children’s museums.  Units were developed and activities implemented in a total of 53 after-school programs.  Each after-school center had a science center/museum mentor who held monthly training sessions for the after-school center leaders and conducted periodic site visits to each of the after-school centers.  

The primary summative evaluation activity was a quasi-experimental research study of the impact of participating in Explore It! on student

· science attitudes and interest in both in- and out-of-school science.
· science concept knowledge on a sample of  Explore It! topics.
· problem-solving.
The following is a summary of the findings of the research study:

I.  Explore It! students did more science overall and more varied science in their after-school centers than did comparison students.

II.  Student ratings of how good they were, or were not, in Explore It!, appeared to be influencing their other science feelings.  Explore It! appeared to be an impact on students’ science attitude and confidence but that impact was positive for some students and negative for some others.   

III.  “Experiments” may be at the core of student response to Explore It!.   

IV.  Student attitudes toward Explore It! science were not more positive than their attitudes toward school science.  

V.  Aside from organization, there were few differences in Explore It! and comparison student ratings of their problem-solving strategies.

VI.  Explore It! students improved their responses to the science content questions related to “Bouncing Balls”, otherwise there were few differences between Explore It! and comparison student responses to the science content questions .

In addition, the summative evaluation collected data on Explore It!’s sustainability and its impact on

· after-school center programming.
· after-school staff.
· museums/science centers and staff.
· science center/museum and after-school program relationships.
The following is a summary of the findings of the evaluation study:

I.  Explore It! increased the quantity and quality of science done in after-school centers.

II.  Both museum/science center staff and after-school program staff felt Explore It! had an impact on after-school center staff, primarily in their skills and in their comfort in doing hands-on science.  They found the monthly Explore It! workshops to be a key component of implementing Explore It! successfully. 
III.  Both museum/science center staff and after-school program staff felt Explore It! had a positive impact on their professional relationships making them more knowledgeable about each other and bringing them closer.  Most plan to continue their relationships. 
IV.  Most participating science centers/museums and after-school programs were planning to continue doing Explore It! in some form.

Explore It!  Science Investigations in Out-of-School Programs 
Final Evaluation Report

Table of Contents

2Executive Summary

II.
The Research Study
5
A.  Study Background and Design
6
B.  The Centers
7
C. The Students
10
III.
Results from the Research Study
11
A.  Science Done in the After-School Centers
11
B.  Student Attitudes Toward Science
11
C.  Student Ideas of How Good They Were Science
15
D.  Student Knowledge of Science Concepts and Processes
17
E.  Problem Solving
20
IV.
Conclusions from the Research Study
22
V.
The Evaluation
24
VI.
Results from the Evaluation
25
A.  Impact on Students
25
B.  Impact on After-School Programming
26
C.  Impact on After-School Staff
26
D.  Impact on Science Centers/Museums
27
E.  The Impact on Science Center/Museum and After-School Program Relationships
27
F.  Sustainability
28
VII.
Conclusions from the Evaluation
29
References
30
Appendixes
30



Explore It!  Science Investigations in Out-of-School Programs:
 Final Evaluation Report

Patricia B. Campbell, and Rosa Carson
August, 2005
I.  
An Overview of Explore It!
Explore It! Science Investigations in Out-of-School Programs, funded by the National Science Foundation (NSF), was a collaboration among the Center for Science Education at the Education Development Center (EDC), six science centers and children’s museums,
 after-school centers across the United States, and the National Institute for Out-of-School Time (NIOST).  The project’s primary goals were to develop and implement units of hands-on, inquiry-based activities in out-of-school programs for children ages 8-12 and to develop a support structure for after-school/out-of-school centers with science centers and children’s museums.  Fifteen units were developed
:

Balancing Toys

Balloons


Bouncing Balls

Bubbles


Cake Chemistry

Electromagnets


Food


Heating Houses and Ovens


Magnets and Magnetism
Measuring Ourselves


Sink and Float

Siphons


Soda Science

Stretch and Spring


Wiring a House

The units were implemented in 53 after-school centers in the six geographic areas, 46 of whom remained a part of Explore It! and seven of whom dropped out.  Each after-school center had a science center/museum mentor who held monthly training sessions for the after-school center leaders and conducted periodic site visits to each of the after-school centers.  

II.
The Research Study
The primary summative evaluation activity was a quasi-experimental study of the impact of participating in Explore It! on student

· science attitudes and interest in both in- and out-of-school science.
· science concept knowledge on a sample of Explore It! topics.
· problem-solving.
A.  Study Background and Design

Explore It! grew out of several earlier projects by Bernie Zubrowski, including Models in Physical Sciences (MIPS).  MIPS, a science program for middle-school students that teaches concepts and principles from physics and chemistry, is a series of units of activities focusing on natural phenomena and technological artifacts found to be of special interest to students.  A school-based study of MIPS found participation in the units had an impact on student attitudes toward science and their science confidence as well on their group process skills.  Impact was not found on their science skills (Campbell, Storo, & Tibbets, 1994).

Explore It! also grew out of another NSF funded project, Design It!. Design It!, following a similar model to Explore It!, developed and tested a series of units of hands-on design activities for after-school centers covering everything from cranes and trebuchets to pinballs and balloon-powered cars.  As part of the Design It! evaluation, after-school program leaders were asked what they felt students had learned.  Their responses fell into three general categories: 
1. social skills 
2. content-based skills
3. 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 (Campbell, Perlman, & Hadley, 2002).  

Findings from the previous two evaluations, became the basis of a study to explore the impact of doing Explore It! activities on students.  During Explore It!’s first year, three of the participating after-school centers were selected to participate in the study.  They were selected based on their staff’s ability to implement the Explore It! activities and on their commitment to continue doing Explore It!.  Once each of the centers agreed to participate in the study, they were matched with a similar after-school center in the same geographic area serving a similar population of students, that was not doing Explore It!.  Parents of the children attending the six centers
 were asked to allow their children to participate in the study.  Written permission was received from the parents of 72 children.  

In September 2003 researchers visited each of the six centers and interviewed and observed the students.  Students were asked about their attitudes toward science, including what they liked and didn’t like about science at their center and at their school as well as how good they were at science at their center and at their school.  They were also asked three science content questions on science concepts covered in three Explore It! units: “Balloons,” “Bouncing Balls,” and “Sink and Float.”  Students did an activity choosing to work in groups or alone using paper clips and straws to build the tallest free standing structure.  They were then asked questions about the process and their problem-solving.  In May 2004 researchers returned to the centers and asked students the same questions.  Using the same materials as in the fall, students did an activity in groups or alone using paper clips and straws to build a structure that would hold weight (See Appendix A for the student measures).
 

Interviews were conducted with staff from the six centers in September 2003, November 2003 and May, 2004.  Interviews were also conducted with staff at the three Explore It! centers in May 2005.  The interviews focused on the science activities students were doing in the center and teacher perceptions of students’ level of involvement.  Observations of the students doing Explore It! activities were conducted at the three Explore It! centers in November, 2003.

Preliminary data were collected from 72 students including 33 students from Explore It! centers and 39 students from comparison centers.  Because of student mobility, it was only possible to collect pre- and post- data from 51 students, including 26 students from Explore It! centers and 25 students from comparison centers.  

B.  The Centers

There were three pairs of matched centers.  One pair of centers, Center W (the Explore It! center) and Center L were run by the same parent organization and, with the exception of Explore It! activities, followed the same curriculum.  Both of these centers were located in separate stand-alone buildings on school grounds and served a multi-ethnic middle-income group of students in a northern California city.  Each center had two similarly well resourced rooms as well as access to large school yards.

During the research year, Center W did Explore It! and other hands-on activities once a week for 30-45 minutes.  Among the Explore It! activities they did, during the 2003-04 school year, were “Balloons,” “Sink and Float,” “Bouncing Balls,” “Stretch and Spring,” “Balancing Toys,” and “Heating Houses and Ovens.” They did other activities as well, including barges, making play dough, testing “mystery powder,” and doing taste challenges with soda.  As the leader explained, “everything in the center is hands-on; that is the philosophy of the company [that runs both Center W and Center L].”  She felt student response to the activities varied based on the activity.  For example the students felt that “Balloons” was “pretty fun” while neither the students nor the leader were “into Springs.”  Overall, she felt that those interested in school and in academics were more apt to like and be into Explore It!
Twice a week, during the 2003-04 school year, Center L did cooking, art, or science for 15-30 minutes, often combining the topics.  As the director explained, “the whole process [combining topic areas] is what will happen when you do [activities here].”  Among the activities that they did were

· tasting experiments where students made different combinations of frozen juice bars, made predictions about them and then tested them.

· making pancakes where students made their own measurements and adaptations.
· making rain gauges and charting daily the amount of rainfall for several months.
· making butter.
· doing ice cube painting (freezing paint with a stick in it and then painting with it).
· coloring flowers by putting white carnations into colored water.
· making bread.  

Students, the leader felt, particularly liked cooking activities.  She explained that “messy things are always good” while “measuring is not as interesting to the kids.”  The leader did not have any students who were not interested or not involved in science and had four students were very involved in science. 

The second pair of centers, Center C (the Explore It! center) and Center B, were both located in schools in a large Massachusetts city serving a multi-ethnic low-income population.  Their students came primarily from the schools in which they were located.  The Centers did not have their own space; during the school day their space was used by the school.

During the research year, Center C did Explore It! activities three Thursdays a month for from 45 minutes to an hour.  They did “Bouncing Balls,” “Bubbles,” “Soda Science,” “Heating Houses and Ovens,” “Cake Chemistry,” “Stretch and Spring.”  The three units used in the testing, “Sink and Float,” “Balloons,” and “Bouncing Balls,” plus “Bubbles” were done more than once.  The leader said he geared the Explore It! activities “more towards the older student, because they kind of get into it more than the younger kids.  Younger kids don’t get into it as much as the older kids.”  In general he felt the students liked Explore It!.  “Certain ones have more interest.  How long they do it depends on the student interest.  They think they know the answer right off the bat, it catches them off guard.  Like baking a cake… they had fun figuring out the differences with the recipes, how much stuff they put in.”  He found the boys liked “Bouncing Balls” while the “young kids and girls liked baking the cake.”  All the participating students he felt were involved and into Explore It!
Center B did not have a standard curriculum; the leader got activities from books, workshops, and the Internet.  She had previously used science kits from local museums, but was not doing so at the time of the study.  During the year that the student data were collected, the primary science that was done with the students was “planting.”  In addition there were some water-based activities and some outside activities like looking at leaves.  Activities lasted 20-30 minutes.  The director said that it was hard to get the students to focus on activities and generally they didn’t want to do science activities but “when they started to do [a science activity], they liked it.”  She felt about half of the students were involved with science.  

The third pair of centers, Center Y (the Explore It! center) and Center BG were located in social service agencies in a small Northeastern city.  Both served a population that was predominately African American and low-income.  

During the 2003-04 school year, Center Y did Explore It! activities twice a week for 45 minutes to an hour.  They did Explore It! activities and then did their own expansions.  For example they did “Sink and Float” for a month, with each session introducing a variable for testing.  They also built a speed boat for “Sink and Float.”  They did “Bouncing Balls” for two weeks and built a large roller coaster around the room.  For “Wiring a House” they built a firehouse and a fire truck and also installed a siphon. In “Balloons” they built a motorized hot air balloon.  They also did “Soda Science” and “Heating Houses and Ovens.”  The leader found the kids particularly liked “Balloons,” “Soda Science,” “Wiring a House,” and “Heating Houses and Ovens.”

Center BG did not do hands-on science activities.  They did arts-and-crafts activities and have a learning center with ten computers.  As the leader explained, “The kids do some research on [the computers].  I start with the older kids first, then the younger ones who go on and play games.  We have homework from 2:30 to 3:15, then have snack and board games until 6 or so.  The kids choose what they want to do between games and arts and crafts.”

In November of 2003 observations were done at each of the three Explore It! centers while the students were doing Explore It! activities.
Center W:  The leader had set up a “Sink and Float” activity and provided the students with a variety of things to test, some of which came from the guide and others that the leader had added.  She had written four reflection questions on a large piece of paper.  Most of the students didn’t want to do the activity and had to be pressured to do so.  The leader told them that if they didn’t do the activity they couldn’t go to the Science Center/Museum for dinner and that she had done the activity and it was fun.  Eleven students did the activity, six of whom were actively involved and five of whom were not.  The students all had journals and had to write the four questions in their journals.  They also had to write a chart in their journals and complete it.  After they tested the objects and filled in their charts; the leader gave them a cup and they tested the number of washers they could put in it before it sank.  There was a lot of variability in student interest and in time spent on this activity.  Six of the students took their time and were interested.  The others went through it very quickly.  The students then came together with the leader to discuss the reflection questions, a discussion in which three of the students participated.

Center C:  The students were on their third “Heating Houses and Ovens” activity.  In the first two activities they put together a box to serve as an oven, decorated it, and taped it.  In this activity they were putting in the light bulb to serve as a heat source for the oven, hooking it up to the extension cord, and then measuring the temperature.  The students were active and running around. The six participating students, three groups of two, didn’t seem very interested.  The two groups of girls mainly chattered to themselves.  None of the students had any problems reading the thermometer or in doing the activity in general.  In between making their recordings of the temperature, they had snack, cleaned up, and went out to play.  When it was time to do a recording of temperature, they would do it and then return to what they were doing earlier.  When the students were playing outside, the leader would call them back in when it was time to make a recording.  They would come in, make the recording, and then run back outside again.

Center Y:  Four students were working on “Wiring a House.”  The older two were told by the leader to cut out the roof for the two-storey house and to build pillars, respectively.  The younger two were told to cut out fence and staple it to cardboard.  This is what they did for the entire observation of 70 minutes.  Each child was working independently, occasionally asking the leader for help.  The leader was available to answer questions and occasionally gave directives.  At one point he asked, “Do you have any questions?”  At the end of the time the students stopped what they were doing. There was no reflection or discussion.

All three centers continued participating in Explore It! for the three years of the project and were planning to continue doing Explore It! 

Center W:  If nothing else, we have the curriculum plans that we can adapt… See, I like using it because, like I said, it’s more detailed than any quick one-day science exploration that we would do. 

Center C:  I feel it’s beneficial to the program. The kids enjoy it, I enjoy it, I enjoy going to the trainings. It works wonders for the program and they constantly want to do it.

Center Y:  It’s successful. Why would we stop?

C. The Students
As indicated earlier, pre- and post- data were received from a total of 26 Explore It! students and 25 comparison students, from the three sets of matched after-school centers.  Table 1 gives a breakdown of the students by center and by sex.  While there was a great range within the center of the sex of participating students, overall, 50% of the Explore It! students were girls as were 64% of the comparison students.  

Table 1
Study Students By Center By Sex

	
	
	Girls
	Boys
	Total

	Explore It! Students
	Center W
	5
	4
	9

	
	Center C
	6
	1
	7

	
	Center Y
	2
	8
	10

	Total Explore It!
	13
	13
	26

	Comparison Students
	Center L
	6
	2
	8

	
	Center B
	7
	2
	9

	
	Center BG
	3
	5
	8

	Total Comparison
	16
	9
	25


Students ranged in age from 6 to 12.  The mean age of Explore It! students was 8.9 the mean age of the comparison students it was 8.8.  The race/ethnicity of the students was fairly similar as well. 

Table 2
Study Students By Race/Ethnicity

	
	Explore It! Students
	Comparison

Students

	African- American
	5/19%
	5/20%

	Asian/Indian
	6/23%
	2/8%

	Hispanic
	3/11%
	5/16%

	Mixed race
	5/19%
	4/16%

	White
	7/27%
	9/36%


III.
Results from the Research Study

A.  Science Done in the After-School Centers

After being in Explore It! students reported doing more science and more varied science in their centers than did comparison students. 

Initially, 70% of the Explore It! (18) students and 76% of the comparison students (19) said that they did science in their after-school centers.  By spring 2004, all but one of the Explore It! students (96%/25) said they did science in their centers, while the percent of comparison students saying they did science remained constant at 76% (19).

In spring 2004, students were asked what science they did in their after-school centers.  Not surprisingly, 85% (22) of the Explore It! students described Explore It! activities including “Balloons” (15), “Bouncing Balls” (12), “Sink and Float” (9), “Heating a House Ovens” (7), and “Wiring a House” (5).  Sixty-four percent (16) of the comparison students described specific science activities they had done in their program including working with plants (4) and making houses out of Popsicle sticks (3).  

B.  Student Attitudes Toward Science
Being a part of Explore It! did not have an impact on student attitudes toward science at the centers or at school.  While Explore It! student attitudes did not change, comparison student attitudes tended to become more positive.
Attitudes toward science were measured in a variety of ways including asking students to rate how much they liked science at school and in the centers on a scale of 1 to 5, asking them what they liked and didn’t like about science at school and in the centers, and asking them to complete the following sentence fragments:  “Science is…” and “When I do science I feel…”  
Because of the differences in the science done in the centers, it was expected that Explore It! student attitudes toward science, at least toward the science done in their after-school centers, would become more positive. However this did not happen.  

As Table 3 indicates during both pre- and post- data collection, comparison students rated their liking of science in the centers and at school more positively than did Explore It! students.  Over time, student attitudes toward science in their centers did not change significantly; however, overall, students’ attitudes became more positive toward science at school.

Table 3  

Student Ratings of the Degree to which They Liked Science

(1=A lot to 5=Not at all)

	
	Like Science at the Center
	Like Science at School 

	
	Pre
	Post
	Pre
	Post

	
	Mean
	SD
	Mean
	SD
	Mean
	SD
	Mean
	SD

	Explore It! 
	2.20
	1.55
	2.48
	1.45
	2.38
	1.70
	2.17
	1.47

	Comparison 
	1.59
	.96
	1.43
	1.03
	1.83
	1.32
	1.12
	.34

	Total
	1.91
	1.33
	2.12
	1.30
	2.01
	1.53
	1.64
	1.17


Like Science at the Center:  Explore IT!/Comparison: f=4.61 p=.038; Time f=.67 p=.419; Explore It!/Comparison  over Time f=.36 p=.552. 

Like Science at School:  Explore IT!/Comparison: f=7.16 p=.01; Time f=4.55 p=.038; Explore It!/Comparison  over Time f=.93 p=.34

In another measure of student attitude, students were asked to complete the sentence “When I do science I feel…”  Their responses were coded on a scale of 1 (positive) to 5 (negative).  Although differences in Explore It! and comparison student pre- responses were not significant, by the end of the research year, comparison student responses were significantly more positive than were Explore It! students. 
Table 4
Student Attitudes Toward Science Expressed in Responses to “When I do Science I feel…”

	
	1 Awesome, amazing 
	2  

Good, fun
	3 

Ok, so so
	4  

Don’t like, not nice
	5  Awful 


	Answer did not express attitude

	Pre Explore It 
	5/19%
	 9/35%
	1/ 4%
	7/27%
	0/ 0%
	3/12%

	Pre Comparison 
	11/44%
	5/20%
	1/ 4% 
	2/ 8%
	0/0%
	7/28%

	Post Explore It#
	 8/31%
	4/15%
	4/15%
	5/19%
	1/ 4%
	3/12%

	Post Comparison#
	14/54%
	9/35%
	2/ 8%
	0/ 0%
	0/ 0%
	1/ 4%


# chi square=10.7 p=.04

Students were also asked to complete the sentence “Science is…”  As Table 5 shows, overall student responses were quite positive.  There were not significant differences between Explore It! and comparison students in either their pre- or post- responses.  

Table 5
Student Attitudes Toward Science Expressed in Responses to “Science Is…”

	
	1 Awesome, amazing 
	2  

Good, fun
	3 

Ok, so so
	4  

Don’t like, not nice
	5  Awful 


	Answer did not express attitude

	Pre Explore It 
	7/28%
	11/46%
	4/15%
	1/ 4%
	0/ 0%
	2/8%

	Pre Comparison 
	13/52%
	8/32%
	1/ 4% 
	1/ 4%
	0/0%
	3/12%

	Post Explore It
	10/38%
	8/31%
	1/ 4%
	5/19%
	0/ 0%
	1/ 4%

	Post Comparison
	9/36%
	9/36%
	2/ 8%
	0/ 0%
	0/ 0%
	6/24%


Neither were there significant differences between Explore It! and comparison students in terms of what they liked about science at the center and at school.  Experimenting/doing projects was most often named as what was liked by Explore It! and comparison students, pre- and post-, in both after-school centers and in school. 

Table 6
What Students Liked About Science at the Centers
	
	Experimenting/

Doing Projects
	Learning About

Science
	Collaboration

	
	Pre
	Post
	Pre
	Post
	Pre
	Post

	Explore It
	10/38%
	17/65%
	3/12%
	4/16%
	0/0%
	1/4%

	Comparison
	6/24%
	12/48%
	3/12%
	6/24%
	3/12%
	2/8%

	Total
	16/31%
	29/57%
	6/12%
	10/20%
	3/6%
	3/6%


The major pre-/post- change was that the number of students in both groups who named experimenting/doing projects as what they liked about science in the centers nearly doubled.  Experiments and doing projects were what students liked most about science at school as well although this didn’t change over the school year.  The major change was an increase in the number of comparison students saying learning about science was what they liked about science at school.

Table 7
What Students Liked About Science At School

	
	Experimenting/

Doing Projects
	Learning About

Science
	Collaboration

	
	Pre
	Post
	Pre
	Post
	Pre
	Post

	Explore It
	12/46%
	11/42%
	4/15%
	2/8%
	0
	0

	Comparison
	10/40%
	11/44%
	4/16%
	8/32%
	3/12%
	2/8%

	Total
	22/43%
	22/43%
	8/16%
	10/20%
	3/6%
	2/4%


Many fewer students had things they didn’t like about science at the centers with almost three quarters of the students having nothing that they didn’t like.  While there were few pre-/post- changes in comparison students, more Explore It! students said negative things about experiments and were more apt to see science as boring.  

Table 8
What Students Didn’t Like About Science at the Centers
	
	Fear/Dislike Experiments
	Too Few Experiments
	Boring
	Difficult

	
	Pre
	Post
	Pre
	Post
	Pre
	Post
	Pre
	Post

	Explore It! 
	2/8%
	6/23%
	3/12%
	1/4%
	1/4%
	4/15%
	0/0%
	1 /4%

	Comparison 
	2/8%
	3/12%
	0/0%
	1/4%
	2/8%
	2/8%
	3/12%
	3/12%

	Total
	4/8%
	9/18%
	3/6%
	1/2%
	3/6%
	6/12%
	3/6%
	4/8%


While more students had things that they didn’t like about science at school, the pattern was quite different.  Comments related to fearing/disliking experiments at school did not increase for Explore It! students the way that they did when Explore It! students spoke about science in the centers.  The number of Explore It! students feeling they did too few experiments at the centers decreased, while the same sentiment increased with regards to experiments at school.  However, there were no significant differences between Explore It! and comparison students in the pre or the post listings of what they didn’t like about science. 

Student comments about what they didn’t like about science experiments in the center included:

When you are doing something, and you get hurt sometimes, when you are making a glass and it falls on your hand and it breaks.  
I don’t like having it at the center, if you get the carpet stained I hate scrubbing it.  You have to help clean it up, I don’t want to help.
I don’t like it when we have to get wet or when we get have to clean up a lot.  After each science project when we have to clean up thirty things.

Table 9
What Students Didn’t Like About Science At School

	
	Fear/Dislike Experiments
	Too Few Experiments
	Boring
	Reading/Writing/

Tests/Homework

	
	Pre
	Post
	Pre
	Post
	Pre
	Post
	Pre
	Post

	Explore It! 
	3/12%
	2/8%
	2/8%
	7/27%
	2/8%
	4/15%
	4/15%
	7/27%

	Comparison 
	4/16%
	1/4%
	1/4%
	0/0%
	2/8%
	1 /4%
	6/24%
	9/36%

	Total
	7/14%
	3/6%
	3/6%
	7/14%
	4/8%
	5/10%
	10/20%
	16/31%


Student responses to, “When I do Science I feel…” were also coded for “empowerment,” that is feelings of being in control, of seeing one’s self as someone who does science (i.e. “When I do science I feel accomplished and I feel I’m learning something, and I always like it when I learn something new.”).  Initially 52% (13) of the comparison students and 27% (7) of the Explore It! students indicated feeling empowered when they were doing science.  By the end of the year, the number of comparison students expressing empowerment declined to 20% (5) while Explore It! student responses stayed at 27% (7).  In a related analysis, initially 19% (5) of the Explore It! Students and 20% (5) of the comparison students indicted what they liked about science at the center involved them actively doing things.  By spring, this increased to 35% (9) for Explore It! and decreased by one for comparison students to 16% (4).  Being actively involved can make a difference.  As one student who went from believing he was not good at science (4, “bad”) to believing he was good at science (2, “good”) explained, “[Explore It! is] not like sitting at home watching TV. You get to do it.”  

C.  Student Ideas of How Good They Were Science

Being a part of Explore It! did not appear to have an overall impact on how good students thought they were in science at the centers or at school.  However Explore It! student perceptions of how good they were in doing [Explore It!] science at the center became an important indicator of their attitudes toward science at the center, science at school, and their feelings about being good in science at school.  Comparison students’ feelings about how good they were at science in the center were not correlated with other variables.

Student ratings of how good they were in science tended to be high.  Unlike student ratings of how much they liked science, there were not overall differences between Explore It! and comparison students in terms of how good they were in science.  Differences by time approached significance with students from both groups seeing themselves as less good in science at the centers in the spring than they did in the fall.  There were no differences in Explore It! and comparison student ratings of how good they were in science at school nor did their ratings change over the school year.  

Table 10

Student Ratings of the Degree to How Good They Were in Science

(1=Very Good to 5=Awful)

	
	Good at Science at the Center 
	Good at Science at School 

	
	Pre
	Post
	Pre
	Post

	
	Mean
	SD
	Mean
	SD
	Mean
	SD
	Mean
	SD

	Explore It!
	1.78
	1.28
	2.15
	1.12
	1.75
	1.15
	1.83
	1.07

	Comparison
	1.53
	.96
	2.0
	.90
	1.54
	1.02
	1.64
	.75

	Total
	1.67
	1.14
	2.12
	1.0
	1.64
	1.08
	1.72
	.92


Good at Science at the Center: Explore It!/Comparison: f=.52 p=.78; Time f=2.86 p=.1; Explore It!/Comparison by time f=.00 p=.99.

Good at Science in School Explore It!/Comparison: f=.72 p=.40; Time f=.06 p=.8; Explore It!/Comparison by time f=.00 p=.99.

Over the 2003-04 school year, both Explore It! and comparison students liked science at school significantly more and stayed consistent in how good they felt they were in school science.  The degree to which they liked science in the center did not change significantly but their feelings about how good they were in science at the center worsened.  

At the beginning of the school year, student ratings of how much they liked science at school and at the centers were significantly correlated for both Explore It! and comparison students.  There were also significant correlations between their ratings of how good they were in science at school and at the centers for both groups.  The pattern was very different at the end of the school year.  There were no significant correlations at all for comparison students.  However Explore It! student ratings of how good they were in science at the center strongly correlated with how good they felt they were in science at school and how much they liked science in both the center and the school.    

Table 11
Correlations Between Student Ratings of Attitude and Competence
	Explore It! N=25
	How good they are  science at the Center(Pre)
	How good they are  science at  School (Pre)
	How much they like Center science (Pre)
	How much they like School  science (Pre)

	Comparison N=26
	
	
	
	

	How good they are  science at  Center (Pre)
	1
	.75**
	-.13
	.06

	
	
	.57*
	.47
	.19

	How good they are  science at School (Pre)
	
	1
	.36
	.23

	
	
	
	.42
	.47

	How much they like Center science (Pre)
	
	
	1
	.60**

	
	
	
	
	.68**

	How much they like School science (Pre) 
	
	
	
	1

	
	
	
	
	

	Explore It! N=25
	How good they are  science at the Center(Post)
	How good they are  science at  School (Post)
	How much they like Center science (Post)
	How much they like School  science (Post)

	Comparison N=26
	
	
	
	

	How good they are  science at  Center (Post)
	1
	.59*
	.51*
	.65**

	
	
	-.18
	.10
	.15

	How good they are  science at School (Post)
	
	1
	.27
	.52*

	
	
	
	.29
	.09

	How much they like Center science (Post)
	
	
	1
	.46

	
	
	
	
	.27

	How much they like School science (Post) 
	
	
	
	1

	
	
	
	
	


*=.01; **=.001

Perceptions of how good Explore It! students were in doing science at the center, became an  indicator of science attitudes and feelings about being good in science while there were no significant relationships for comparison students.  This was the opposite of what was originally predicted by project staff.  It was assumed because of the different activities and the different setting that Explore It! student attitudes about science and how good they were in science at the center would not be highly correlated with their attitudes and ratings of how good they were at science in school.  

In order to better understand how their center programs affected students’ perceptions of science confidence, student pre- and post- rating of how good they were in science at the center were analyzed in terms of the direction of change.  Ten students (7 Explore It! and 3 comparison students) felt they were better at science at the center by the end of the school year while 21 students (11 Explore It! and 10 comparison students) felt they were worse at science at the center by the end of the school year.  Five of those, who became less confident in how good they were in science at the centers, were from Explore It! Center C, 4 were from Center W and 2 from Center S. Four students each were from Centers B and BG and 2 from Center L.  

D.  Student Knowledge of Science Concepts and Processes
There were few differences in Explore It! students’ and comparison students’ use of such science vocabulary in their answers to science content questions.  Both Explore It! and comparison students were most apt to use science terms in response to the “Sink and Float” question and their use of science terms in response to this question increased over the school year.  However “Sink and Float” was the hardest question for students and there were few accurate responses.  There were few changes in the numbers of students who suggested testing or experimenting in their answers, except in the “Bouncing Balls” questions where Explore It! students became more apt to suggest experimentation and comparison students less apt.  “Bouncing Balls” was also the only area in which differences in the accuracy of student responses approached significance with Explore It! student responses becoming slightly more accurate
Students were asked a series of science concept questions covering three Explore It! units that were done during the research year by all three Explore It! centers, “Sink and Float,” “Balloons,” and “Bouncing Balls.”  Each student was asked three questions: a question about “Sink and Float,” one of two questions about “Balloons,” and one of two questions about “Bouncing Balls.”  The questions, which were developed with principal investigator Bernie Zubrowski, were pilot tested at a nonparticipating after-school center and revised.  The questions were:

Sink and Float  

· Why does a boat float even though it is heavy? 

Balloons
 

· When you push on a balloon what happens to the “skin of the balloon” and the air inside the balloon?  

· Which kinds of balloon [round or long skinny] travels through the air the farthest when launched with the hand? When air escapes out of the neck of the balloon? 

Bouncing Balls
   

· Will there be a difference in a crash if a heavy truck is moving very slowly crashes into a wall compared to a motorcycle traveling very fast crashes into a wall (e.g. 80 miles an hour)?  What difference would there be?

· Pretend you had a baseball bat and with it you hit a rubber ball and a wooden ball. What would happen? Would one go further than the other? Why? What would happen if you hit a metal ball? 

Student responses were coded as to whether they used science vocabulary, suggested testing and/or experimenting, or referred explicitly to Explore It! activities.  Not surprisingly, no comparison students referred to Explore It! activities in their answers; however even though during the after-school year the Explore It! students had gone through the three Explore It! units covered in the questions, only one student referred to the Explore It! activities in their Spring 2004 answers to the science content questions. 

There were few differences in Explore It! and comparison students’ use of such science vocabulary as weight, density, gravity, and energy in their answers to the questions.  Both Explore It! and comparison students were most apt to use science terms in response to the “Sink and Float” question and their use of science terms in response to this question increased over the school year.  There were few changes in the numbers of students who suggested testing or experimenting in their answers.  The exception to this was in the “Bouncing Balls” questions where, at the end of the school year, the number of Explore It! students suggesting experimentation in their answers increased while the number of comparison students decreased. 

Table 12

Student Use of Science Vocabulary in their Answers to Science Content Questions

	
	 Sink and Float
	Bubbles
	Bouncing Balls

	
	Pre
	Post
	Pre
	Post
	Pre
	Post

	Explore It!  
	4/15%
	7/27%
	4/15%
	2/8%
	2/8%
	1 /4%

	Comparison 
	6/24%
	9/36%
	2/8%
	3/8%
	2/8%
	4/16%

	Total
	10/20%
	16/31%
	6/12%
	5/8%
	4/8%
	5/10%


Table 13

Student Suggestions of the Use of Testing/Experimentation in their Answers to Science Content Questions

	
	Sink and Float
	Bubbles
	Bouncing Balls

	
	Pre
	Post
	Pre
	Post
	Pre
	Post

	Explore It! 
	3/12%
	4/16%
	6/23%
	5/19%
	4/15%
	7/28%

	Comparison 
	2/8%
	1 /4%
	10/40%
	8/32%
	8/32%
	5/20%

	Total
	5/10%
	5/10%
	16/31%
	13/25%
	12/24%
	12/24%


Student responses to the science content questions were also coded into one of the following categories:

1. Accurate understanding of at least some of the concepts, although not necessarily
complete understanding.
Example:  “[A boat floats ] because when the boat gets in the water it has to take out the amount of water that it is, how heavy it is . . . as much water as it weighs.  If it weighs, like, 3,000 lbs. . . . it takes 3,000 lbs. of water out.”
2. Accurate and inaccurate understanding at least some of the concepts.
Example:  “The weight and balance makes it float. Sometimes the thing that spins at the bottom of the boat helps.” 

3. Technically correct without understanding.
Example:  “[A boat floats] because it has no holes in it.”
4.  Wrong.
Example:  “Gravity  keeps it floating … and the air too.”
5.  Not at all related. 

Example: “Magic”

6. “I don’t know,” no answer.
As can be seen in the tables below, students from both groups found the “Sink and Float” question as to why a boat floats even when it is heavy to be the most difficult to answer.  There were not significant differences between Explore It! and comparison students in either the pre or post measures of the accuracy of their responses to the science content questions on “Sink and Float” and “Bubbles.”  While there were no significant pre- differences in responses to the “Bouncing Balls” content question, post- differences did approach significance.  After being in Explore It!, students tended to have a little more understanding of “Bouncing Balls” then did comparison students. 

Table 14

Accuracy of Student Response to the “Sink and Float” Content Question
	
	
	1. Accurate under- standing 
	2. Accurate and in-accurate
	3. Tech-nically correct; no under-standing
	4. In-correct
	5. Un-related 


	6. Don’t Know/ No answer 

	Explore It! 
	
	
	
	
	
	
	

	N=25
	Pre
	1 /4%
	3/12%
	3/12%

	12/48%

	4/12%

	1 /4%

	
	Post
	0
	5/20%
	4/16%
	10/40%
	0
	5/20%

	Comparison 
	
	
	
	
	
	
	

	N=24
	Pre
	0
	1 /4%
	6/25%
	12/50%
	4/21%
	1 /4%

	
	Post
	0
	2/8%
	2/8%
	18/75%
	1 /4%
	1 /4%


There were no significant differences between Explore It! and comparison students in the pre and post responses (pre chi square=3.7; p=.6; post chi square= 4.9; p=.18)

Table 15

Accuracy of Student Response to the “Bubbles” Content Questions
	
	
	1. Accurate under- standing 
	2. Accurate and in-accurate
	3. Tech-nically correct; no under-standing
	4. In-correct
	5. Un-related 


	6. Don’t Know/ No answer 

	Explore It! 
	
	
	
	
	
	
	

	N=23
	Pre
	417%
	9/39%
	5/22%
	4/17%
	0
	1 /4%

	
	Post
	7/30%
	4/17%
	6/26%
	6/26%
	0
	0

	Comparison 
	
	
	
	
	
	
	

	N=24
	Pre
	7/29%
	4/17%
	8/33%
	4/17%
	1 /4%
	0

	
	Post
	5/22%
	9/38%
	5/21%
	5/21%
	0
	0


There were no significant differences between Explore It! and comparison students in the pre or post responses, (pre chi square 5.41; p=.37; post chi square= 2.4; p=.5)

Table 16

Accuracy of Student Response to the “Bouncing Balls Questions”
	
	
	1. Accurate under- standing 
	2. Accurate and in-accurate
	3. Tech-nically correct; no under-standing
	4. In-correct
	5. Un-related 


	6. Don’t Know/ No answer 

	Explore It! 
	
	
	
	
	
	
	

	(N=22)
	Pre
	6/27%
	8/36%
	4/23%
	4/23%
	0
	0

	
	Post
	9/41%
	5/23%
	3/14%
	3/14%
	0
	2/9%

	Comparison 
	
	
	
	
	
	
	

	(N=24)
	Pre
	4/17%
	3/12%
	8/33%
	9/38%
	0
	0

	
	Post
	5/21%
	3/12%
	10/42%
	6/25%
	0
	0


There were no significant differences between Explore It! and comparison students in the pre responses (chi square=6.9, p=.14), in the post responses the results approached significance (chi square= 8.34; p=.08)

E.  Problem Solving

Both Explore It! and comparison students reported doing less planning to build their spring structures than they did to build their fall structures.  Both Explore It! and comparison students reported that it was significantly easier to figure out how build the spring structure than they felt it was to figure out how to build the fall structure.  Explore It! students reported that their work to build their spring structure was significantly more organized than was their work building the fall structure while there was not a significant difference for comparison students.   

Initially 53% (10) of the Explore It! students and 48% (12) of the comparison students said they went into the project with an idea of how to start doing it (a component of good problem-solving skills).  Again in the spring 53% (10) of the Explore It! students had a plan compared to 33% (8) of the comparison students.  Both Explore It! and comparison students reported doing less planning to build their spring structures than they did to build their fall structures.  

Table 17  

Student Ratings of the Amount of Planning They had Done

(1=None to 5=A Whole Lot)

	
	Pre
	Post

	
	Mean
	SD
	Mean
	SD

	Explore It!
	2.61
	1.79
	1.84
	1.3

	Comparison
	2.4
	1.60
	1.59
	1.14

	Total
	2.49
	1.68
	1.70
	1.21


Explore It!/Comparison: f=.46 p=.50; Time f=6.34 p=.016; Explore It!/Comparison over Time f=.02 p=.88. 

Both Explore It! and comparison students found it significantly easier to figure out how build the spring structure than they felt it was to figure out how to build the fall structure.  

Table 18
Student Ratings of the How Hard it was to Figure Out How to Build the Structure 

(1=Very Easy to 5=Very Hard)

	
	Pre
	Post

	
	Mean
	SD
	Mean
	SD

	Explore It!
	3.78
	1.56
	2.95
	1.43

	Comparison
	3.28
	1.59
	2.89
	1.42

	Total
	3.49
	1.58
	2.91
	1.41


Explore It!/Comparison: f=.89 p=.35; Time f=3.39 p=.07; Explore It!/Comparison over Time f=.24 p=.6.

Explore It! students did report that their work to build their spring structure was significantly more organized than was their work building the fall structure while there was not a significant difference for comparison students.   

Table 19
Student Ratings of the How Organized Their Work Was
(1=Very Organized to 5=Very Disorganized)

	
	Pre
	Post

	
	Mean
	SD
	Mean
	SD

	Explore It!
	3.65
	1.37
	2.56
	1.10

	Comparison
	3.20
	1.25
	3.46
	1.34

	Total
	3.39
	1.31
	3.07
	1.31


Explore It!/Comparison: f=.27 p=.60; Time f=2.62 p=.11; Explore It!/Comparison with Time f=6.03 p=.019.

There is some concern that the student ratings in this section do not reflect the observed reality.  For example, in the fall after completing their straw and paper clip activities, students were asked if they had ever built a structure with straws and paper clips before.  Three Explore It! and 8 comparison students said they had done this same activity before.  Seven Explore It! and 16 comparison students said they had done similar activities.  Even though, in the spring all of the students had previously built a structure in the fall as part of the research data collection, 11 of the Explore It! students and 7 of the comparison students said they had never built a structure with straws and paper clips.  Also, while both Explore It! and comparison students reported that it was significantly easier to figure out how build the spring structure than they felt it was to figure out how to build the fall structure, observations found they were actually less successful in the spring than they were in the fall.

IV.
Conclusions from the Research Study

I.  Explore It! students did more and more varied science in their after-school centers than did comparison students.

By spring 2004, all but one of the Explore It! students said they did science in their centers, while the percent of comparison students saying they did science remained constant (76%).  In addition, Explore It! students described a variety of activities they did including “Balloons,” “Bouncing Balls,” “Sink and Float,” “Heating a House and Ovens,” and “Wiring a House” while the major activities comparison students listed were working with plants and making houses out of Popsicle sticks.  

II.  Student ratings of how good they were, or were not in Explore It!, appeared to be influencing their other science feelings.  Explore It! appeared to be an impact on students’ science attitude and confidence but that impact was positive for some students and negative for some others.  

At the beginning of the school year,  student ratings of how much they liked science at school and at the centers were significantly correlated for both Explore It! and comparison students.  There were also significant correlations between their ratings of how good they were in science at school and at the center for both groups.  The pattern was very different at the end of the school year.  There were no significant correlations at all for comparison students.  However Explore It! students’ rating of how good they were in science at the center strongly correlated with how good they felt they were in science at school and how much they liked science in both the center and the school.  
By the end of the year, for those 11 Explore It! students whose confidence in doing science in the center increased, there tended to be a corresponding increase in their positive attitudes toward science at center and at school AND an increase in their confidence in doing science at school.  However for those 11 Explore It! students whose confidence in doing science in the center decreased, there also tended to be a corresponding decrease in their positive attitudes toward science at center and at school AND a decrease in their confidence in doing science at school.  There were no such significant correlations for comparison students

III.  “Experiments” may be at the core of student response to Explore It!.  
Over the school year, the number of Explore It! and comparison students who said experimenting/doing projects was what they liked about science in the center nearly doubled.  Experiments and doing projects were what students liked most about science at school as well although this didn’t change over the school year.  Unlike comparison students, at the end of the school year more Explore It! students said negative things about experiments at the center and were more apt to see science at the center as boring.  Comments related to fearing/disliking experiments at school did not increase for Explore It! students the way that they did when Explore It! students spoke about science in the center.  The number of Explore It! students feeling they did too few experiments at the center decreased, while the same sentiment increased with regards to experiments at school 

IV.  Student attitudes toward Explore It! science were not more positive than their attitudes toward school science.  

Over the research year both Explore It! and comparison students liked science at school significantly more and stayed consistent in how good they felt they were in school science.  The degree to which they liked science in the center did not change significantly but their feelings about how good they were in science at the center worsened.  
In the three pairs of centers, there did not appear to be great amounts of difference between Explore It science and the science students did in school.  Sample school science activities described by Explore It! students in each of the three centers included:

We had a straw and a little straw and a big one and a circle and it looked like a propeller and you put the big straw in the little straw and you blow in it and it spins.

We made a rainforest in our classroom, and we let every little kid in kindergarten and first and second fifth graders and some teachers in the rainforest and I helped make…We learned a lot about the rainforest and stuff in there about the bugs.
We got to learn about a lot.  This one class we got to raise baby salmon and then released then. Then we did electricity and animal life and compasses and nature.  That’s we did.   
Indeed one Explore It! student explained that they liked school science “because it’s  almost the same as [Explore It!] but it’s really different because we do more things in science [in school].”  
If Explore It! and the science being done in school are similar, then the more experienced, better trained, better paid school teachers may be doing a better job  implementing inquiry science than are the after school leaders.  

V.  Aside from organization, there were few differences in Explore It! and comparison student ratings of their problem-solving strategies.

Both Explore It! and comparison students reported doing less planning to build their spring structures than they did to build their fall structures.  Both groups also reported that it was significantly easier to figure out how build the spring structure than they felt it was to figure out how to build the fall structure.  Explore It! students reported that their work to build their spring structure was significantly more organized than was their work building the fall structure while there was not a significant difference for comparison students.  It is important to note that observations for both groups indicated that student ratings related to the tested hands-on activity did not reflect the observed reality.  
VI.  Explore It! students improved their responses to the science content questions related to “Bouncing Balls”, otherwise there were few differences between Explore It! and comparison student responses to the science content questions .

There were few differences in Explore It! and comparison students’ use of such science vocabulary in their answers to content questions.  Both Explore It! and comparison students were most apt to use science terms in response to the “Sink and Float” question and their use of science terms in response to this question increased over the school year.  However “Sink and Float” was the hardest question for students and there were few accurate responses.  There were few changes in the numbers of students who suggested testing or experimenting in their answers, except in the “Bouncing Balls” questions where Explore It! students became more apt to suggest experimentation and comparison students less apt.  “Bouncing Balls” was also the only area in which differences in the accuracy of student responses approached significance with Explore It! student responses becoming slightly more accurate
V.
The Evaluation
Evaluation was an integral component of the project, containing both formative and summative components.  Using observations, ongoing interviews and informal evaluation techniques data were collected and shared with project staff and participants on after-school and science center staff response to the project, the training and the activities and their implementation.  Appendix B includes samples of the feedback that was provided.  The summative evaluation collected data on Explore It!’s sustainability and its impact on

· after-school center programming 

· after-school staff

· museums/science centers and staff

· science center/museum and after-school program relationships.
For both the formative and summative evaluation, bimonthly school year interviews were conducted with each of the six museum/science center sites though out the three years of the project.  These interviews covered

· the monthly meeting including what was covered, how the meeting went and any general concerns they or after-school center leaders were having  
· site visits, including the after-school centers visited, the number of times the centers were visited in the previous two months, the Explore It! activities done, any center leaders concerns or problems with the activities, and developmental appropriateness of the activities
· the guide and materials, including any concerns or problems the center leaders had with the guides as well as suggestions for improving this guides.  

In addition, the final interview for science center/museum staff asked about any plans they had for continuing Explore It! after the funding cycle.  Final interviews were also conducted with participating after-school center staff.
  These interviews focused on the impact of participating in Explore It! on them, on their after-school center programming, and on their relationship with their science center/museum.  Final interviews were conducted with 20 of the 47 after-school programs participating in Explore It!’s third year and one of the seven after-school programs that had left Explore It!.
   

VI.
Results from the Evaluation 
A.  Impact on Students
Staff from three of the six science centers/museums felt that participating in Explore It! had had longer term change on the students who were involved.  The primary area of impact they reported was an excitement about the activities, and the general sense that the excitement would continue as long as the centers kept doing Explore It!. One center leader commented that Explore It! gave students who were not athletically inclined a chance to excel while another thought “the most long lasting effect will be on the kids. They’ve done the activities, and they’ll remember them when the topics come up in their classes.”
Staff from five of the six science centers/museums felt the students enjoyed Explore It! to the point that, as one science center/museum staff member explained, students didn’t want to go home when their parents picked them up.  However, this same person went on to say that there were other participating after-school centers where this was not the case, where students were not as involved.  
Leaders from 16 after-school centers said that their students were interested in and liked doing Explore It! activities, with students in three of the centers asking to do more Explore It! activities than were included in the regular schedule.  Students in two other centers were specifically not interested in doing Explore It!. One center leader suggested that those students had negative attitudes in general and wouldn’t be interested in any activities the center might offer.  Leaders from other centers thought the disinterest among some students was not based on negative attitudes in general but on negative attitudes toward science:

Most of the kids they hear science and they’re not interested
Sometimes you get surprised who likes [Explore It!]. Some kids like it all, but other kids don’t like science, but sometimes someone you thought wouldn’t like it does.  
The specific activity had influenced student interest as well:
Some of them, they didn’t respond to it that well, like ‘Oh, I didn’t like this one.’ But others they did like. Anything that had to do with food, they were interested in, or bouncing toys. And bubbles, that was also interesting to them. Anything they could play with and touch and do more to, they’d be willing to do more and not give up.

Staff from one science center/museum and five after-school center felt Explore It! was very effective and engaging for some students, generally older students, but not for others.  Overall, both groups felt Explore It! was popular with students: “if it’s implemented as planned, it [catches] on and the kids look forward to it.”  
B.  Impact on After-School Programming 

Reflecting the results of the student research study, program leaders from all but one participating after-school center said that bringing Explore It! into the center had increased the amount of science they did with the students.  Not only were they doing more science, but in at least 17 of the after-school centers, the science they were doing was now different.  Nine after-school centers felt that through Explore It! they were now doing science that was more in-depth.  Nine centers also felt the science they did now was more hands-on while seven centers felt that Explore It! was more fun than the other science they’ve done.  Interestingly, only four of the six science centers/museums felt that being in Explore It! had had an impact on participating after-school program curriculum and none of the staff from the six science centers/museums anticipated that participating in Explore It! would have a long term impact on the after-school centers as a whole.  
C.  Impact on After-School Staff

Explore It! had a strong positive impact on the science attitudes of most of the interviewed after-school center leaders.  Eighteen leaders felt being in Explore It! improved their own and/or other staff’s feelings about science, with leaders in 12 centers saying that they and/or others in their center didn’t like science before they started doing Explore It! in the center but now do. 
For me, growing up, science was not one of my favorite activities, probably my least favorite. Now, seeing it presented to the kids in different ways, I’ve realized that it can be fun, doesn’t have to be boring.

Eleven of the after-school center leaders credit the monthly Explore It! workshops for much of this change:

None of us really liked science, you know, no one likes science, but the workshops are great.
At first I was clueless because I didn’t know science was like this. But once I went to the meetings, I had more of an understanding of what to do, how to do it with the kids. That made me want to do it more than before. At the beginning, I didn’t want to do it, either, because I was nervous. But after the meetings, the meetings helped.

Staff from five of the six science centers/museums felt that after-school center leaders gained from being in Explore It! 
I know they feel more comfy learning and working cooperatively and bouncing ideas off each other and trying new things. It’s opened their eyes to talk to other people at other sites, to learn how to network. And they’re more confident with science. 

I think it’s given a lot of the staff more confidence in what they can do with the kids. Having gone through the training, they have more tricks in their bags.

Four science centers/museums felt after-school center leaders had gained in confidence and in their comfort in conducting science activities while three felt that center leaders had gained skills.  Staff from four science centers/museums felt these changes would be long term however they felt that longer term change would be most likely in cases where leaders had the support of others and were exposed to Explore It! for a longer period of time
D.  Impact on Science Centers/Museums

After participating in Explore It!, three science centers/museums are now doing more longer-term science activities with children while one has expanded the amount of outreach it is doing.  Another science center/museum found “Explore It! provided a tool to bring new groups into the museum, whether parents of Explore It! students or new groups, such as home schoolers, who had not previously participated in museum activities.”  Even when there is no direct change, one science center/museum staff member explained: “Constant exposure to new ideas is a good thing for us.”

E.  The Impact on Science Center/Museum and After-School Center Relationships
As the following quotes indicate, perhaps the area of greatest impact is in the relationships between the science centers/museums and after-school centers
[Science center staff] were able to go out and see them more... In the past... we’d go and do the program and the educator would watch us. So this time we had a role of mentors to the educators, so we got to know the educators a lot better and they got to know us. 

[Explore It!]’s given us a chance to really work with specific sites in a closer way... I think it’s strengthened the relationship with those sites, and it’s a model for other sites. 

[After-school Center Leaders now] see ourselves as partners with the museum and not just participants of the museum.  
Sixteen of the interviewed after-school center staff felt that being a part of Explore It! helped them develop closer relationships with their science centers/museums.  Twelve centers now use the museum more, especially during vacation weeks when they are more likely to make field trips.  This includes nine centers who said they are now more familiar with their museum, its programs, and what it has to offer.  

Staff in all six of the science centers/museums felt that they had developed a closer relationship with the after-school centers through Explore It!.  As one staff member explained “I think they’ll look to [us] more. In fact, one has called for other outreaching and invited us into their community program. I think they’re more aware of us.”  Through the partnership, science center/museum staff felt the after-school program leaders were exposed to the various services and activities offered by the science centers/museums and were now more likely to bring their students to the museum or to call on the museum as a resource in other ways.

The science centers/museums were all planning to continue their relationships with the after-school programs after the project ended.  They were clear that there were major issues facing science centers/museums working with community-based organizations including staff turnover, staff time, and buy in.  However, overall they felt that good communication was the major tool they had.  Their recommendations included
· Don’t leave anything out [in discussions and agreements] so there’re no misinterpretations. 

· Have a good contact, someone who gets back to you, who calls you back.

· [Both] need a clear understanding of what’s expected of each partner. There’s got to be a benefit for both of them.

· A lot of good communication, working and planning together, … is the best thing to make it go and make it work well.

F.  Sustainability

The units, along with the related kits of materials, were a major component of project sustainability.  
We’re hoping to take the curriculum and … put our own flair on it, offer it to local teachers and after-schools … reproduce [the model of] monthly training, guide, with some embellishments. 

Our intent is to incorporate long Explore It! type activities along with activities you can do in one or two days.

Five of the six science centers/museums anticipate using the units and their kits in the future with four planning to adapt the units to fit more smoothly with already existing activities and one planning to use the units in summer or weekend activities with children at the museum.  Another science center/museum has already integrated parts of the units into hands-on exhibits on the science center/museum floor.

Science center/museum staff were not sure the degree to which after-school programs will continue to do Explore It! because of the time needed to buy and prepare materials.  As one staff member observed, “A lot of the materials are very specific. Not that they’re hard to find, but they’re not the things people would have laying around.”  However 18 of the interviewed after-school centers said they were planning to continue using Explore It! in one way or another. 
After-school centers want to continue with Explore It! because it brings science into the classroom, it works and it is successful:
The kids are learning. It’s fun. It’s hard to have fun and play and learn at the same time. It’s working.
As a way for us to incorporate science, it’s one of the few ways we know how to.
It’s a great way to teach the children science … because it’s done through fun. They’re learning even when they don’t know they are … If you can learn and play, great.

Only three centers were not sure if they would be able to continue doing Explore It!.  They indicated that they might use the Explore It! guides and unit activities in the future if they have enough money to pay for materials but if not, as one after-school leader explained, “then maybe I’ll use the old materials.”  The issue of resources was an important one.  In the eyes of after-school center leaders, the major barrier to future implementation of Explore It! was limited resources, either financial and/or staff time and availability.  The four centers that expressed concern about resources also said that they would be likely to continue to use the Explore It! guides and unit activities even if they didn’t continue the collaboration as formed in the initial funding period. “If nothing else, we have the curriculum plans that we can adapt.” 

VII.
Conclusions from the Evaluation
I.  Explore It! increased the quantity and quality of science done in after-school centers.

II.  Both museum/science center staff and after-school program staff felt Explore It! had an impact on after-school center staff, primarily in their skills and in their comfort in doing hands-on science.  They found the monthly Explore It! workshops to be a key component of implementing Explore It! successfully. 
III.   Both museum/science center staff and after-school program staff felt Explore It! had a positive impact on their relationships making them more knowledgeable about each other and bringing them closer.  Most plan to continue their relationships. 
IV.  Most participating science centers/museums and after-school programs were planning to continue doing Explore It! in some form.
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Appendixes
Appendix A:  Student Measures

Fall 2003 Questions

Attitude Questions 

1a.  How would you finish this sentence:  Science is..........

1b.  How would you finish this sentence:  When I do science I feel.........

2a.  When you do science here at the center how much do you like science?


1

2
 
3

4

5


A lot

A little
 
So so

Not much
Not at all

2b What do you like about science here?

2c  What do you NOT like about science here?  

3a.  When you do science at school how much do you like science?


1

2
 
3

4

5


A lot

A little
 
So so

Not much
Not at all

3b.  What do you like about science at school?

3c.  What do you NOT like about science at school?  

4.  At the center, how good are you in science?


1

2

3

4

5


Very good
Good

So so

Bad

Awful 

5.  In School how good are you in science?


1

2

3

4

5


Very good
Good

So so

Bad

Awful 

Science Content Questions

1.  Why does a boat float even though it is heavy? (all students) 

2a.  When you push on a balloon what happens to the “skin of the balloon” and the air inside the balloon? (half of the students). 

2b.  Which kinds of balloon [round or long skinny] travels through the air the farthest when launched with the hand? When air escapes out of the neck of the balloon?  (half of the students) 

3a.  Will there be a difference in a crash if a heavy truck is moving very slowly crashes into a wall compared to a motorcycle traveling very fast crashes into a wall (e.g. 80 miles an hour)?  What difference would there be? (half of the students who answered 2a and half who answered 2b).
3b.  Pretend you had a baseball bat and with it you hit a rubber ball and a wooden ball. What would happen? Would one go further than the other? Why? What would happen if you hit a metal ball? (half of the students who answered 2a and half who answered 2b).

Activity
Each group has 50 straws and 50 paper clips and 15 minutes to build the tallest free standing structure they can, either individually or as a group.  In the directions: 

· stress free standing, it has to stand by itself

· decrease emphasis on competition

· start from the floor not the table so kids won’t climb on chairs or table

· beginning with ready, set go got excitement up

· give five minute warning

Post Problem Solving Survey

1.  Have you ever built a structure with straws and paper clips before? Yes No

2.  Have you ever done anything like this before? Yes No. 

3.  Did you have an idea how to start doing this?  Yes No

4.  Did you plan how you were going to build the structure or did you “just do it?”

1

2

3

4

5


I didn’t plan
I planned a 
I planned
I planned
I planned 

at all, I just
little

some

a lot

a whole lot

 did it

   

5. Did you feel your work to build the structure was organized or unorganized?

1

2

3

4

5


Very 

Organized
In the middle
Unorganized
Very unorganized

organized 


6.  How hard was figuring out how to build the structure?

1

2

3

4

5


Very easy
Easy

So so

Hard

Very hard
 

Spring 2004 Questions

Attitude Questions 

1a.  How would you finish this sentence:  Science is..........

1b.  How would you finish this sentence:  When I do science I feel.........

2.  (For project sites) What Explore IT! or other science activities have you done in the center this year?  Probe- who did sink float/bouncing balls and balloons? 

(For comparison sites) What other science activities have you done in the center this year?  

2a.  When you do science here at the center how much do you like science?


1

2
 
3

4

5


A lot

A little
 
So so

Not much
Not at all

2b What do you like about science here?

2c  What do you NOT like about science here?  

3a.  When you do science at school how much do you like science?


1

2
 
3

4

5


A lot

A little
 
So so

Not much
Not at all

3b.  What do you like about science at school?

3c.  What do you NOT like about science at school?  

4.  At the center, how good are you in science?


1

2

3

4

5


Very good
Good

So so

Bad

Awful 

5.  In School how good are you in science?


1

2

3

4

5


Very good
Good

So so

Bad

Awful 

Science Content Questions (students answered the same questions they were asked in the fall)
1.  Why does a boat float even though it is heavy? (all students) 

2a.  When you push on a balloon what happens to the “skin of the balloon” and the air inside the balloon? (half of the students). 

2b.  Which kinds of balloon [round or long skinny] travels through the air the farthest when launched with the hand? When air escapes out of the neck of the balloon?  (half of the students) 

3a.  Will there be a difference in a crash if a heavy truck is moving very slowly crashes into a wall compared to a motorcycle traveling very fast crashes into a wall (e.g. 80 miles an hour)?  What difference would there be? (half of the students who answered 2a and half who answered 2b).

3b.  Pretend you had a baseball bat and with it you hit a rubber ball and a wooden ball. What would happen? Would one go further than the other? Why? What would happen if you hit a metal ball? (half of the students who answered 2a and half who answered 2b).

Activity

Each group has 50 straws and 50 paper clips and 15 minutes to build the strongest structure they can, either individually or as a group.  The structure should be able to hold this cup with as many pennies as possible.  The cup can either be hooked to part of the structure or put on a piece of cardboard on top of the structure.  

Post Problem Solving Survey

1.  Have you ever built a structure with straws and paper clips before? Yes No

2.  Have you ever done anything like this before? Yes No. 

3.  Did you have an idea how to start doing this?  Yes No

4.  Did you plan how you were going to build the structure or did you “just do it?”

1

2

3

4

5


I didn’t plan
I planned a 
I planned
I planned
I planned 

at all, I just
little

some

a lot

a whole lot

 did it

   

5. Did you feel your work to build the structure was organized or unorganized?

1

2

3

4

5


Very 

Organized
In the middle
Unorganized
Very unorganized

organized 


6.  How hard was figuring out how to build the structure?

1

2

3

4

5


Very easy
Easy

So so

Hard

Very hard
 

Appendix B:  Sample Feedback Forms
Campbell-Kibler Associates, inc.
8o lakeside dr.

groton, ma. 01450

978 448-5402 (Phone)

978 448-3767 (Fax)

campbell@campbell-kibler.com

http://www.campbell-kibler.com/
Explore It!:

January-February Museum Interview Summary
Rosa Carson

February 2005

The following is a summary of interviews conducted during January and February 2005 with staff members from the six Explore It! museums
. 

Monthly Meetings

All six of the museums have been conducting monthly training meetings with staff from the after school centers and have found, in general, that the monthly meetings are going well. One site had low turnout for the most recent meeting, while another museum said one of this year’s successes has been high and steady turnout to the meetings. Each museum covers the material differently during its monthly meeting, but all go over the guide and do some of the activities as examples.

One staff member said that their training keeps the focus off the science by training leaders to concentrate on doing activities. “Maybe later kids will ask for science content, but it’s not the focus.” This museum runs the trainings with the center staff playing the role of the children, and trying to ask the kinds of questions they expect to get from the kids. Another museum focuses on the science content of the activities, specifically highlighting the “why” and the science behind the activity.
One museum had a new leader in the training who needed more one-on-one work than did the other leaders who were already familiar with Explore It! activities. Staff in two museums commented that the activities in the centers seem to be moving smoothly with the experienced leaders, however in two other museums there was concern about the variety of the implementation and their inability to control how centers implement the activities.

Site Visits

Five museums conducted site visits, observing the Soda, Electromagnets and Food units. They felt their site visits were going well. However one commented that many times they will visit the site at the scheduled time only to find the center doing different activities.

Four museums mentioned differences between new and old staff in the centers. Two said that new staff were running the activities in a chaotic way and needed extra help, while two others commented on the smoothness of the activities run by more experienced staff.

One site has a center that schedules the Explore It! activities for late in the day, so parents are often picking kids up before the activity is over. “The kids want to stay and will ask parents if they can stay later to do the science activity.”
Guide and Activities

Four museums found the activities to be written at the appropriate level for the kids. One staff member commented that their groups are mixed-age but that the activities are easy to “age up or age down.” However, one staff member suggested that the worksheets, particularly in electromagnets, be more “kid friendly.”

Three museums expressed concern that the Explore It! activities don’t take into account the limited preparation time available to leaders. “Relying on after-school educators to do this when they have other jobs is too much. The activities really are great and everyone loves doing them, but they don’t have the same prep time as teachers.”

Three of the museums either make modifications to the guide before giving it to the centers or have centers that make their own modifications. One museum makes a bullet point list for the leaders with prep time, activity overview, and a short explanation of the activity. “We’re finding that the site leaders use those because they’re more concise, and then they have the guide for more information.” Other suggestions for improving the guide included:

· More explicit storage instructions, especially about materials that leaders may not be familiar with, such as rennet, would be useful.
· “The guide should be written with more direction,” such as including stock numbers and a list of stores that carry materials. “You … there in Boston, I don’t know how you’d find pool noodles in January.”
· The materials list should be on the explorer sheets.
· Condense sections and include more illustration.
· Include exploration sheets not only with the activities but also in the appendix “so everything that should be printed out for kids is in one place.”
One museum has added other activities to some of the explorations, including art-related and literacy activities to Soda and having kids act out the island scenario in Food. Another museum finds that the materials list is not always accurate.

One staff member appreciated having the shopping list divided by activity. Another said that the centers really like the challenging questions and the question at the end “leaving food for thought.” A third commented positively on the recent improvements.

Four museum staff members expressed that the leaders at their centers are excited about doing the Explore It! activities. One of these said that leaders are nervous about it, but still looking forward to the activities. Three staff members commented that kids are excited about doing Explore It! activities.

Electromagnets
Five staff members expressed frustration with Electromagnets, commenting that it was difficult for leaders and kids. One museum had a site drop out for the Electromagnets unit. The same museum, however, had another center with a group of kids who “really took off with [it]. One took off to [the] library to get books. They started creating their own games.” One museum ordered a small motor after being unable to get the one in the book to work. Another had problems with Electromagnets last year, so they “scrapped it and started over this year.” It went better this fall, with some of the leaders enjoying it so much that they started to lead the training. Another museum gave centers the option to skip finishing Electromagnets in favor of moving on to Food, which some sites did.
Food
Five of the six museums expressed multiple concerns with the Food unit:

Trouble with perishable materials: four museums:

“Giving perishable items to sites and expecting to keep cold is crazy.” “I just didn’t think it was practical for a program leader to have to worry about keeping it refrigerated.”

Activities didn’t fit available facilities: two museums”

“Most of my after school centers are in a school setting with limited access to refrigerators, stoves, that sort of thing.” “They need to know some sites have limitations and need different materials.” “I did open-air dehydration for three days. I think most of the teachers will do it that way.”

Safety concerns around the activity involving setting food on fire: three museums:

“I have a problem with the activity in food chemistry where they’re setting food on fire. That’s just not something we’re prepared to do.” “For the burn test, we suggested to do it as a whole group … led by the project leader. I wouldn’t trust even a sixth grader to burn.” “I think most sites won’t do that one aspect of it.”

Limited prep time available to leaders specifically related to the Food unit: three museums:

“Because it’s all perishables, leaders have to go buy food.” “You can’t expect [teachers] to do it at home in their ovens and bring it in.”

One museum wanted clearer direction on how to handle the foods in the desert island activity. Did two ears of corn represent food that had to be eaten as a unit, or could it be split for multiple days? Different centers associated with this museum answered such questions differently, and the museum staff member would like more clarification.
Another museum re-ordered the activities in Food such that the day the kids measure dry food, they also make butter. Then they can use the buttermilk to make the cheese the next day, rather than making cheese first.
One museum staff member commented that food is “a topic that people felt comfortable with … They thought the kids would be excited because it was about food.”  

One museum has added other activities to some of the explorations, including having kids act out the island scenario in Food. 

Balancing Toys
One museum had done the Balancing Toys training at the time of the interviews.  Leaders were anticipating an enthusiastic response, especially to the “bodies” activity. “In bringing up the topic, we talked a lot about sports. Because, you know, that’s something that kids like and are interested in, and it relates a lot to balance.”

Conference Calls

One museum expressed relief at hearing the challenges that other sites are having and finding out that they weren’t the only museum encountering difficulties. This staff member went on to say that it was helpful to hear that Bernie was willing to make adjustments to some of the units, particularly in Electromagnets and Food.

For the next conference call, one museum would like to discuss “the problems we’ve experienced with Foods.” A second museum commented that they plan to discuss the storage of perishable items. Another would like to know what, if anything, Explore It! needs from the centers at the end of the funding cycle. This staff member inquired specifically if there is a particular conclusion to the program. A fourth museum would like some guidance on how to handle the scheduling challenges of the end of the year, in particular, how to get everything done if some sites are a unit or a unit and a half behind as the end of the school year draws near.

Looking Ahead
All six museums expressed interest in continuing Explore It! in their centers past the funding cycle, in some form or another.  All six were not sure what the future Explore It! implementation would look like. One was considering a combination of Explore It! and Design It! activities, while another was hoping to sell materials and trainings to sites in order to fund ongoing activities. Two are attempting to market Explore It! to a larger audience of centers.  Two were unsure about how to make it happen. One of those commented that their centers are more interested in having someone come in and do activities with the students rather than train their own staff in the curriculum.
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Explore IT!:  Preliminary Results from a Study of Student Impact 

January, 2004

Explore It!  Science Investigations in Out-of-School Programs, funded by the National Science Foundation, is a collaboration among the Center for Science Education at the Education Development Center (EDC), six science and children’s museums
 and 36 after school centers across the United States and the National Institute for Out-of-School Time (NIOST).  The project’s primary goal is to develop and implement hands-on, inquiry-based activities in out-of-school programs for children ages 8-12 and to develop a support structure for out-of-school programs with science and children’s museums.  

To explore the impact of Explore It! on participating students, three Explore It! sites were selected and matched with three other sites in the same geographic areas that served similar students and had similar structures and activities.   In the fall of 2003 and again in the spring of 2004,  Explore It!  and comparison students were asked about their attitudes toward science, including what they liked and didn’t like about science.  They were also asked three science content questions covering Explore It! topics.  In addition, students did a hands-on “challenge” using paper clips and straws and were interviewed about how they approached the challenge.  In the fall, data were collected from 72 students, however pre/post data was only able to be collected for 51 students (25 Explore It! students and 26 comparisons students).  The following is an overview of the results of the preliminary analysis.

Doing Science

Explore It! students do more and different science in their centers than do comparison students. 

With two exceptions (one Explore It! and one comparison student), all the students said that they did science at their schools.  In both the fall and the spring, 73% of the comparison students said that they did science at their center.  Between the fall and the spring, the number of Explore It! students saying they did science in their center increased from 72% to 96%.  When asked what science they did in the centers, 88% of the Explore It! students spoke about the Explore It! activities they had done, most often speaking about balloons (15), bouncing balls (12), sink/float (9), oven (7) and wiring a house (5).    Sixty-two percent of the comparison students indicted specific science activities they had done in their center, most frequently speaking about working with plants (4) and making houses out of Popsicle sticks (3). 
Being Actively Involved with Science

Over the school year, Explore It! students’ feelings of being actively involved in science tended to increase while comparison student responses tended to decrease.

Student responses to the sentence fragment, When I do Science I feel…, were coded
 for “empowerment” (feelings of being in control and of seeing one’s self as someone who does science). Initially, 50% of the comparison students and 18% of the Explore It! students indicated feeling empowered when they were doing science.  By the end of the year, the Explore It! student responses remained at the same level but comparison students expressing empowerment declined from 50% to 19%.  

In a related analysis, initially 20% of the Explore It! students and 19% of the comparison students indicted what they liked about science at the center involved them actively doing things.  By spring, this increased to 36% for Explore It! students while it decreased slightly for comparison students (15%).  In addition, in response to a question as to why boats float even when they are heavy, the percent of Explore It! students suggesting experimenting to find the answer increased slightly from 13% to 16% while the percent of comparison students suggesting experimentation decreased slightly from 8% to 4%.  A similar pattern occurred in student responses to questions related to bouncing balls where Explore It! student responses suggesting experimentation increased from 18% to 32% while they decreased from 32% to 18% for comparison students.  There was no change in the percent of students suggesting experimentation in response to two questions about bubbles.  

Attitudes toward Science

Being a part of Explore It! did not appear to have an impact on student attitudes toward science at the Centers or at School.  Even though the comparison centers were matched with Explore It! centers, students in the comparison centers tended to have more positive attitudes toward science than did Explore It! students.   

A variety of questions were asked to get at student attitudes toward science and how those attitudes may have changed.  Students were asked to finish the following sentence.  “Science is…..”  Their responses were coded on an attitude scale of 1 (awesome; amazing) to 5 (awful).  As can be seen in the table below, student responses tended to reflect positive attitudes about science.  In both their pre and post responses there were no significant differences between the Explore It! and the comparison students.

Attitudes Toward Science Expressed In Student Completion of the Sentence

“Science Is…”

	
	1 Awesome, amazing 
	2  

Good, fun
	3 

Ok, so so
	4  

Don’t like, not nice
	5  Awful 


	Answer did not express attitude

	Pre Explore It 
	7/28%
	11/44%
	4/16%
	1/ 4%
	0/ 0%
	2/8%

	Pre Comparison 
	13/50%
	8/31%
	1/ 4% 
	1/ 4%
	0/0%
	3/12%

	Post Explore It
	10/40%
	8/32%
	1/ 4%
	5/20%
	0/ 0%
	1/ 4%

	Post Comparison
	9/35%
	9/35%
	2/ 8%
	0/ 0%
	0/ 0%
	6/23%


Student completions of the sentence “When I do Science I feel…” were also coded for attitudes.  While there were no significant differences in students’ initial responses, by the end of the school year, comparison student responses were significantly more positive than were Explore It! students. 
Attitudes Toward Science Expressed In Student Completion of the Sentence “When I do Science I feel…”

	
	1 Awesome, amazing 
	2  

Good, fun
	3 

Ok, so so
	4  

Don’t like, not nice
	5  Awful 


	Answer did not express attitude

	Pre Explore It 
	5/20%
	 9/36%
	1/ 4%
	7/27%
	0/ 0%
	3/12%

	Pre Comparison 
	11/42%
	5/19%
	1/ 4% 
	2/ 8%
	0/0%
	7/27%

	Post Explore It#
	 8/32%
	4/16%
	4/16%
	5/20%
	1/ 4%
	3/12%

	Post Comparison#
	14/54%
	9/35%
	2/ 8%
	0/ 0%
	0/ 0%
	1/ 4%


# chi square=10.7 p=.04

Students were also asked to rate how much they liked science at their centers and at school on a scale of 1=A lot to 5=Not at all.   Overall comparison students were significantly more positive than Explore It! students in their liking of science at the centers and this did not change over time
.  Overall, comparison students also liked science at their schools more than Explore It! students, with both groups of students becoming more positive about science during the school year
.   

Student Ratings of their Attitudes Toward Science 
(1=A lot to 5=Not at all)

	
	Like Science at the Center
	Like Science at School

	
	Mean
	SD
	Mean
	SD

	Pre Explore It
	2.20
	1.55
	2.38
	1.70

	Pre Comparison
	1.59
	.96
	1.83
	1.32

	Total Pre
	1.91
	1.33
	2.01
	1.53

	Post Explore It
	2.48
	1.45
	2.17
	1.47

	Post Comparison
	1.43
	1.03
	1.12
	.34

	Total Post
	2.12
	1.30
	1.64
	1.17


Problem Solving

Both Explore It! and comparison students reported doing less planning to build their spring structures than they did to build their fall structures.  Similarly, both groups of students reported that it was significantly easier to figure out how to build the spring structure than to figure out how to build the fall structure.  However, Explore It! students reported that their work to build their spring structure was significantly more organized than their work building the fall structure while there was not a significant difference for comparison students
.   

In the fall, after completing their straw and paper clip activities, students were asked if they had ever built a structure with straws and paper clips before.   Three (16%) Explore It! and 8 (32%) comparison students said they had done this before and seven (39%) Explore It! and 16 (64%) comparison students said they had done similar activities.  Although ALL of the students had previously built a structure in the fall as part of the research data collection, 58% (11) of the Explore It! students and 28% (7) of the comparison students said they had never built a structure with straws and paper clips.

Initially 53% (10) of the Explore It! students and 48% (12) of the comparison students said they went into the project with an idea of how to start doing it (a component of good problem solving skills).  Again in the spring, 53% (10) of the Explore It! students had a plan compared to eight (33%) of the comparison students.  As a follow up question, students were asked the degree they planned the structure, the degree to which their work was organized and how hard it was to figure out how to build the structure. 
Student Perceptions of The Hands-on Challenge

	
	Amount of planning done

(1 None to 5 A whole lot)
	Degree of organization of the work (1 Very organized to 5 Very disorganized) 
	How hard it was to figure out how to build the structure (1 Very easy to 5 Very hard)

	
	Mean
	SD
	Mean
	SD
	Mean
	SD

	Pre Explore It
	2.61
	1.79
	3.65
	1.37
	3.78
	1.56

	Pre Comparison
	2.4
	1.60
	3.20
	1.25
	3.28
	1.59

	Total Pre
	2.49
	1.68
	3.39
	1.31
	3.49
	1.58

	Post Explore It
	1.84
	1.3
	2.56
	1.10
	2.95
	1.43

	Post Comparison
	1.59
	1.14
	3.46
	1.34
	2.89
	1.42

	Total Post
	1.70
	1.21
	3.07
	1.31
	2.91
	1.41


Being Good at Science

Being a part of Explore It! did not appear to have an impact on how good students thought they were in science at the Centers or at School. 

Student ratings of how good they are in science tended to be positive as well.  Unlike student attitudes, however there were not significant differences in the ratings of Explore It! and comparison students.  Differences by time approached significance with students from both groups seeing themselves as less capable in science at the centers in the spring than they did in the fall.  There were not differences between changes in ratings of Explore It! students and comparison students
.  There were no differences in Explore It! and comparison student ratings of how good they were in science at school nor did their ratings change over the school year.
  

Student Perceptions of How Good they are in Science At School and at the Center

(Scale 1=Very good to 5=Awful)

	
	Am Good at Science at the Center
	Am Good at Science at School 

	
	Mean
	SD
	Mean
	SD

	Pre Explore It
	1.78
	1.28
	1.75
	1.15

	Pre Comparison
	1.53
	.96
	1.54
	1.02

	Total Pre
	1.67
	1.14
	1.64
	1.08

	Post Explore It
	2.15
	1.12
	1.83
	.107

	Post Comparison
	2.00
	.90
	1.64
	.75

	Total Post
	2.12
	1.00
	1.72
	.92


After participating in Explore It! only four of the 25 (16%) students thought they were better in science at the center compared to school while eight (32%) thought they were better in science at school.  Five of the 26 comparison students (19%) thought they were better in science at the center while half thought they were better in science at school.  

Next Steps
As indicated earlier, the above results are preliminary.  Additional analyses of the data continue and will be written up for publication. 
� The museums/science centers involved in the project were the Arizona Science Center, Phoenix, AZ; The Children’s Museum, Boston, MA; The Children’s Museum of Houston, TX; New York Hall of Science, Queens, NY; Museum of Life and Science, Durham, NC; and the Children’s Discovery Museum, San Jose, CA. 


� The museums/science centers involved in the project were the Arizona Science Center, Phoenix, AZ; The Children’s Museum, Boston, MA; The Children’s Museum of Houston, TX; New York Hall of Science, Queens, NY; Museum of Life and Science, Durham, NC; and the Children’s Discovery Museum, San Jose, CA. 





� Two of the units, “Stretch and Spring” and “Electromagnets,” were found to be less successful and later dropped. 


� Each center received a $1000 as a thank you for their participation.


� The measures were reviewed by project staff, pilot tested with students similar to the students involved in the study, and revised as needed.  The problem-solving questions were adapted from work done by Schoenfeld (1982).


� All students except one Explore It! and one comparison student, said that they did science at their schools.   


� For the analysis, the responses to the two Bubbles questions were combined. 





� For the analysis, the responses to the two Bouncing Balls questions were combined 





� Because of students having to leave the center early, pre-/post- activity data on problem-solving were available from 19 of the 26 Explore It! students and 24 of the 25 comparison students. 





� Each after-school program staff member who participated in an interview received a $10.00 bookstore gift certificate.





� The seven after school programs that left Explore It! came from four of the six participating science centers/museums. Reasons they left included programs shutting down, programs taking new directions that did not include Explore It!, and administrative difficulties so that leaders didn’t get the support they needed to do Explore It!.





�  Museums/Science Centers include the Arizona Science Center, the Boston Children's Museum, the Children's Discovery Museum of San Jose, the Children's Museum of Houston, the New York Hall of Science and the North Carolina Museum of Life and Science.


� The museums/science centers involved in the project are the Arizona Science Center, Phoenix, AZ; The Children’s Museum, Boston, MA; The Children’s Museum of Houston, TX; New York Hall of Science, Queens, NY; Museum of Life and Science, Durham, NC; and the Children’s Discovery Museum, San Jose, CA. 


� All coding was done “blind” with coders not knowing if the answer being coded with a pre or a post response or if it came from an Explore It! or comparison student.


� Explore IT/Comparison: f=4.61 p=.038; Time f=.67 p=..419; Explore It!/Comparison  by time f=.36 p=.552. 


� Explore IT/Comparison: f=7.16 p=.01; Time f=4.55 p=.038; Explore It!/Comparison  by time f=..93 p=.34


� Because of students having to leave the center early, pre/post activity data on problem solving were available from only 19 of the Explore It! students; a and 25 of the comparison students. 








� Explore It!/Comparison: f=.52 p=.78; Time f=2.86 p=.1; Explore It!/Comparison  by time f=.00 p=.99.


� Explore It!/Comparison: f=.72 p=..40; Time f=.06 p=.8; Explore It!/Comparison  by time f=.00 p=.99.
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