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EXECUTIVE SUMMARY

A team of Arizona State University West tenured faculty in the College of Education conducted program evaluations of Intel International Science and Engineering Fair (ISEF) and the Middle School Outreach Program. In both evaluations questionnaires, focus groups, and interviews were used to collect data from both student and teacher participants. This evaluation addresses both the attainment of Intel’s stated goals as well as other possible goals. 

Intel ISEF


On the surface, Intel ISEF is a world-class event with impressive participation and high quality projects from students in the United States and other countries of the world. Probing deeper into the perspectives and experiences of student and teacher participants added to the luster of the program. 

The three goals of Intel ISEF are: (1) to encourage and reward excellence in student-based research; (2) to motivate students to pursue science, math and engineering careers; and (3) to promote inquiry and project-based science teaching and learning in the schools. 

Evaluating Goal Achievement

The evidence suggests that all three goals are being met. Of the goals, the first two appear to have the most powerful supporting evidence. While a variety of data sources all point to the same conclusion, the support of goal one can be illustrated with one item from the online teacher questionnaire, where 98.5% of the respondents agreed or strongly agreed that, “Intel ISEF and its affiliated fairs encourage students to pursue excellence in science, mathematics, and technology.” 

The evidence also suggests that Intel ISEF motivates students to pursue science, math, and engineering careers. About 97% of the teachers agreed or strongly agreed with this statement. In the student questionnaire, approximately 90% of the students agreed or strongly agreed with the following items: that their work leading to Intel ISEF made them (a) more interested in pursuing a career in science, mathematics, engineering, or technology and (b) more interested in pursuing an occupation that requires inquiry. Of the respondents 26.2% indicated they were planning to pursue a medical career, 22.1% a science career, 19.3% an engineering career, and 5.7% a technology career. Eight percent were undecided. The biggest factors in their career choice were love of a chosen profession and the ability to benefit the world. 

The third goal also appears to have been met. The projects on display are certainly a testimony to inquiry and project-based science. Of these, a large percentage were part of a class or school requirement or program. In the online survey 90.5% of the teacher respondents agreed or strongly agreed that Intel ISEF promoted inquiry in their schools and 87.2% agreed or strongly agreed that it promoted project-based science at their schools. 

School and Classroom Impact

Moving past the stated goals for Intel ISEF, we also explored whether Intel ISEF was influencing what happens in classrooms. About two-thirds of teacher respondents agreed or strongly agreed that their involvement with Intel ISEF had changed the way they teach and 91.7% agreed or strongly agreed that external competitions had a positive impact on their teaching. When faced with the possibility of removing Intel ISEF but not the affiliated fairs, 51.8% agreed or strongly agreed that it would affect science or mathematics programs at their school. When asked if all science fairs were gone, 69.3% agreed or strongly agreed that it would change their school’s programs. In the survey of high school students, 44% indicated that their schools had science research classes. These data suggest that Intel ISEF is influencing what happens in the classrooms of participating teachers and programs at their schools. Whether that impact spreads beyond participating teachers should be investigated further. Just less than half of the teachers strongly agreed or agreed that Intel ISEF had affected how other teachers in their school teach science or math. 

The online teacher questionnaire prompted respondents to rate factors that influence their teaching. It is evident that a variety of factors influence individual teachers in deciding what they will teach. Sorting the items by greatest percentages answered with very important, the top three items were personal beliefs about teaching (65.6%, x=3.59, SD=0.63), student interests (49.0%, x=3.35, SD=0.73), and state or provincial standards (37.9%, x=3.06, SD=0.90). These three items may be important in implementing plans for greater Intel ISEF impact in the classrooms. Education efforts could (a) explain the benefits of science fair projects to influence teachers’ personal beliefs, (b) give rich examples of students who are interested in doing these projects, and (c) explain how science fairs help achieve state or provincial standards.

Successful Students

When teachers were asked which factors influenced the success of Intel ISEF the top four factors listed from the highest to lowest means are students’ work ethic (x=3.85), communication abilities  (x=3.67), parent support (x=3.63), and science or mathematics teachers (x=3.59). Intelligence, which many outsiders might consider to be the most important factor, was ranked only 7th (x=3.59) of ten possible factors. In interviews with students, hard work was the most commonly mentioned factor contributing to an Intel ISEF student’s success. This suggests that this program is not only for the intellectually gifted.  

Recommendations

From the student questionnaire the love of a chosen field was rated as the most important factor in choosing a career. This suggests that students who go into careers in science, mathematics, technology, or engineering tend to have participated in experiences that give them a good feeling for these areas. These data suggest that Intel ISEF is an experience that can help students develop a love of these areas and a desire to pursue careers in these areas. So Intel ISEF appears to be a good tool to help Intel achieve its goal of motivating students to pursue careers in science, technology and mathematics. 

Many more students participate in the affiliated fairs compared to the number at Intel ISEF. We suggest collecting data about the attitudes of students who compete at the affiliated level but who do not qualify for Intel ISEF. Perhaps these fairs are also produce similar results. Since student participation at affiliated fairs can expand easier than at Intel ISEF, it might be a good idea to promote greater participation in these science fairs.  First teachers and then parents are ranked as important people in the decision to do a science fair project. Efforts to increase affiliated fair involvement should target these two groups.
There are two recommendations that had strong support in the teacher online survey and teacher focus group. The first is that judging and awards should differentiate between projects that were conducted in outside of school laboratories and those that were more student-centered projects. Most of the teachers in the focal group were passionate about this idea. Teachers in rural areas thought that since research laboratory work was not possible in their areas, their students had an unfair disadvantage. Other teachers questioned the educational appropriateness of some internship arrangements such as those where the students were not even allowed to use the instrumentation. One teacher in the focus group strongly defended the practice of sending her students to outside research labs. She stated that in a competitive region such as hers, there is no way the students would qualify for Intel ISEF if they did not work in an outside lab. It is interesting to note that the teachers in schools that did not send their students to outside labs seemed to have a much bigger pool of students doing science projects than the teacher who sent the students to outside labs. We recommend further investigation of this issue. If having a few students go to outside laboratories is a disincentive to many other students to do home-based or school-based projects, this could be working against the goals of Intel ISEF. 

The second recommendation with strong support dealt with paperwork issues. It is our recommendation that a taskforce be created with the mission of reducing and streamlining the paperwork and then creating a system to facilitate its completion. 

Middle School Outreach Program


The Intel ISEF Outreach program is a complementary program to the Intel ISEF designed to increase the participation of middle school females and underrepresented students in Intel ISEF and affiliated fairs. A new middle school program was included as part of the 2004 Intel ISEF experience in Portland, Oregon. The goals of the program were to:(1) increase female and underrepresented students participation in affiliated science fairs, (2) increase female and underrepresented student participation in Intel ISEF, (3) provide female and underrepresented students exposure to science, science careers, and competitions and (4) offer educators a science curriculum and fair development resource.


We believe the premise for this program is strong. Having middle school students—from underrepresented in science populations—share their science fair projects and experience Intel ISEF seems to be a worthwhile endeavor. Using Intel ISEF as a motivator to learn more about science inquiry also seems to be a very good idea. 

Evaluating Goal Achievement

There is evidence that that Outreach Program had a strong positive effect on both students and teachers.  In the student focus groups the day after Intel ISEF it was very apparent that activities at Intel ISEF had a profound positive effect upon the students. They were full of enthusiasm for science fairs and science and quite determined to participate in future fairs and pursue careers in science. In the teacher focus group at Intel ISEF, the teachers also commented on how excited and enthusiastic their students were. From the student questionnaire, most respondents felt very strongly that the outreach program helped them to learn about technology and science, that they are more confident with the content and could be successful in a science-related career. Students indicated they want to take more science courses in high school. Students felt less positive about how much they learned about specific careers in science, math and technology; however, they felt confident about their ability to be successful in a job that required that knowledge. This result points to a potential area of improvement for future programs. In future programs more instruction could focus on specific careers in science, math and technology. Teachers also rated some aspects of the program highly. The percentage of teachers responding strongly agree or agree that the program (a) encouraged excellence in science, technology, and mathematics was 85; (b) increased students’ interest in science was 100; (c) introduced students to careers in science was 92; and (d) helped students meet district science standards was 85.


Goals 1, 2, and 3 all contain the phrase “female and underrepresented students.” From the student survey, 63% were female and only 25% were from underrepresented minority groups. So aspects of the program that were successful had a smaller effect on underrepresented minority groups because they only accounted for one in four students. This caveat must be kept in mind in evaluating the achievement of goals 1, 2, and 3. 

In regard to Goal 1, it seems that students in the program will be more likely to enter science fairs when they are in high school and presumably these will be affiliated fairs. Students were very enthusiastic about what they experienced and many stated that they want to continue with science fair participation in high school.  However, because attainment, or not, of this goal will be at a future time, our conclusion is based only on current intent and not future actions. 

In regard to Goal 2, increasing female and underrepresented student participation in Intel ISEF is not likely to occur because of this program because of the small percentage of potential participants that are influenced by the program. Suppose there were 200 more female and underrepresented students in Portland area fairs. The number of students the Portland area sends to Intel ISEF is extremely small compared to the total number of students at Intel ISEF. So even if some of the 200 students qualified, and assuming that in the past the qualifiers were not female and underrepresented students, then this would be an extremely small increase. Yet, there are no guarantees that some of the 200 students would qualify for Intel ISEF as they could lose out to students who have families, schools, teachers, and mentors that could better prepare them to do an Intel ISEF quality project. For these reasons, we conclude that Goal 2 is unlikely to be met as a result of the Portland middle school outreach program. It is possible, however, that as the program continues, improves, and follows Intel ISEF around the country that there could be an impact on Goal 2. 


In regard to Goal 3, there is evidence that students in the program were exposed to science, science careers, and competitions. Teachers unanimously agreed that the program increased student interest in science. Student focus groups and questionnaires also showed this. The students’ work on their projects and the experience of Intel ISEF exposed them to science competitions, and the evaluation results suggest that they were excited and motivated to do science fairs again. As for science careers, 92% of the teachers agreed or strongly agreed that the program had introduced students to careers in science. 

In regard to Goal 4, there is evidence that this goal was not met and, unfortunately, there were problems that were a detriment to the program. The science curriculum and fair development resources was not developed. The lack of a curriculum meant there was no real program. The lack of a fair development resource caused frustration and confusion among the participating teachers, which was exacerbated by poor communication. There was a considerable delay in getting the program approved at the school district level, which meant that it was not started until January of 2004 at the earliest with some schools starting as late as March. At its best, the program allowed some students and teachers to work together to develop or improve their science fair projects. Some teachers indicated that they used projects from their school’s science fair with students making little or no changes in the projects. Teachers complained about human resources that were promised to them that never materialized, such as graphic designers and college student helpers. Students from minority groups underrepresented in science were not adequately enrolled in the program. Despite these problems the program serves as a starting point and provides insights into how the program can be better delivered. 

Recommendations


There are four major recommendations that come from our evaluation. The first two recommendations come directly from the teachers. (a) Paperwork amount and complexity, just as in Intel ISEF appears to be a problem. Our earlier recommendation to review paperwork at Intel ISEF might benefit the middle school outreach program. It should also be determined if these middle school teachers and students should have a simpler paperwork system. (b) Start earlier. This recommendation also came from students. It is obviously better to start a program like this in September than in January or March. (c) Train the teachers and have subsequent meetings. Many teachers felt overwhelmed by the experience. One advocated working with only five students. It is our perception that teachers would benefit from some initial training on how to prepare the students to do science fair projects. Hopefully the curriculum materials will be ready to implement. It would also be a good idea to have all the teachers get together a few times during the year to share ideas that work and discuss problems they are having.  (d) Be clear in what you expect of teachers and what you are willing to give them. This will prevent the unfortunate experience of contractors making promises that are not fulfilled. 

There are also minor recommendations that we would like to pass on for consideration. Middle school students would like for some high school students to be at their boards when they go on the Intel ISEF floor. Middle school students should have pins to distribute as icebreakers for conversation. It would be helpful to teachers to have all the students from one school in one color t-shirt.

Conclusions


The Intel ISEF program is a world-class event that encourages and rewards excellence in science, engineering, technology, and mathematics. The middle school outreach program is well intentioned in using the excitement of Intel ISEF to get underrepresented groups into science. 


Intel should be commended for the wisdom in initiating an evaluation of the programs. While it is unfortunate that there have apparently not been any past substantial evaluations of Intel ISEF, we believe the methods, results, and recommendations of this evaluation can propel the administrators of both programs further along the path of data-driven decision-making through a continual evaluation process.
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Intel International Science and Engineering Fair and

the Middle School Outreach Program Evaluation Report

This program evaluation commenced in April of 2004 with a response to the Intel Request for Proposals (RFP) for an evaluation of Intel ISEF and the Middle School Outreach Program. Our proposal was submitted and accepted by Intel education officers, who requested a few modifications. A modified plan was submitted and approved. This report presents findings from that plan and includes extra evaluation components not in the plan. 


The three principal investigators for the evaluation are Peter Rillero, Nancy Haas, and Ron Zambo all are from Arizona State University West. Rillero’s expertise is in science education. He has experience as a science research teacher in the borough of Bronx, NY and was a volunteer at Cleveland Intel ISEF. Haas is chairperson of the second education department and experiences in international evaluations. Zambo has expertise in mathematics education. As a team we designed all the instruments, collected data, and interpreted the data. Jon Price, of Intel Corporation, was the only other person that helped collect data. He conducted interviews and a case study. 


This report is divided into two major sections. Section I describes the methods, results, and recommendations for Intel ISEF. Section II describes the methods, results, and recommendations for the Middle School Outreach Program. This report also contains an executive summary for Intel personnel looking for a quick overview of the evaluation. Most of the data and the instruments used are presented in the appendices.
SECTION I:  INTEL ISEF

Intel’s three objectives related to the Intel ISEF program are: to encourage and reward excellence in student-based research; to motivate students to pursue science, math and engineering careers; and to promote inquiry and project-based science teaching and learning in the schools. This section is divided into three main parts. Part A presents results from data gathering from students. Part B presents results from the data gathering from teachers. Part C presents conclusions and recommendations from all aspects of data gathering. 

Part A: Student Perspectives

To access attainment of those objectives, finalists completed an online questionnaire relating to their motivations for, benefits of, source of required knowledge for, and general opinions about participating in science fair programs.  In addition to the online questionnaires we conducted structured interviews with a small sample of ISEF finalists to validate the questionnaire findings and to obtain information that might lead to modifications of the questionnaire. We also piloted four case studies with finalists over the course of the fair. 

The first section of this report addresses the results of the online survey and has three sub-sections.  Sub-section 1 deals with Career Choice, including general factors and the effect of Intel ISEF on career choice.  Sub-section 2 deals with Science Fair Participation, including people and other factors that motivate students to participate.  Sub-section 3 deals with the benefits of science fair participation, including knowledge and skills attained and the sources of that knowledge and skills.  

The second section addresses information from the student interviews, including correlation with online answers, the qualities needed to be a finalist, and programs at school that helped in regard to Science Fair Projects. This section also describes the pilot use of case studies. 

Finalist Online Survey

The evaluation team developed an online survey to collect data about Intel’s objectives for the ISEF. The survey was accessible to students on computers in the e-lounge. Participation in the online survey project was promoted with flyers in the registration packet, signs in the e-lounge, and verbal encouragement by the evaluation team. Six hundred, ten students successfully completed the survey, 43.3 percent of the finalists. 

Of the 610 finalists who successfully completed the survey:

· 249 (41%) were female and 361 (59%) were male. The response rates for females/males (45%/55%) were relatively comparable to the female/male proportions of the entire group of Intel ISEF attendees with females slightly more likely to complete the survey than males.

· 459 (75.2%) entered a science project, 112 (18.4%) entered an engineering project, and 36 (5.9%) entered a math project.

· 505 (82.8 %) were from the United States and 105 (17.2 %) were from other countries. 

· 430 (70.5%) percent indicated that they were interested in a career in Science (22.1%) (including Medical (26.2%)), Engineering (19.3%), Math (2.8%), or Technology (5.8%). 

· Only 49 (8.0%) indicated that they were undecided about a career. The high proportion of those who had already decided indicates that as a group, the finalists were forward thinkers pursuing life goals that they had set for themselves. 

· 271 (44%) reported that their school offered a research class. 

· Of those 271, 220 (81%) took the class.

· 204 (33%) reported that their school offered an after school research program.

· Of those, 176 (86%) participated in it.

· 107 (18%) reported that their school offered both of a research class and an after school program. 

· Of those, 82 (77%) participated in both.

Career Choice 

Students were asked to pick a career choice from a list.  The top three career choices for all students were Medical, Science, and Engineering. A Chi-square test indicated significant differences of Career Choice (CAREERCH) dependent on the type of project submitted.  As expected, those who entered an engineering project were most interested in engineering careers and those entering math projects were more likely to have a math career preference. 

Percent of Students Choosing Each Career for the Whole Group and By Type of Project

	CAREERCH
	All Students
	Sci--n=457
	Eng--N=110
	Math--n=36

	
	Medical
	160
	26.2%
	140
	30.5%
	17
	15.2%
	3
	8.3%

	
	Science
	135
	22.1%
	119
	25.9%
	10
	8.9%
	6
	16.7%

	
	Engineering
	118
	19.3%
	56
	12.2%
	55
	49.1%
	6
	16.7%

	
	Undecided
	49
	8.0%
	42
	9.2%
	5
	4.5%
	2
	5.6%

	
	Technology
	35
	5.7%
	19
	3.9%
	14
	12.5%
	3
	8.3%

	
	Business
	22
	3.6%
	16
	3.5%
	1
	0.9%
	5
	13.9%

	
	Law
	20
	3.3%
	17
	3.7%
	3
	2.7%
	0
	0.0%

	
	Other
	19
	3.1%
	17
	3.7%
	1
	0.9%
	1
	2.8%

	
	Math
	17
	2.8%
	8
	1.7%
	2
	1.8%
	7
	19.4%

	
	Fine Arts
	12
	2.0%
	10
	2.2%
	1
	0.9%
	1
	2.8%

	
	Education
	11
	1.8%
	9
	2.0%
	1
	0.9%
	0
	0.0%

	
	Public Service
	5
	0.8%
	4
	0.9%
	0
	0.0%
	1
	2.8%

	
	Industry
	1
	0.2%
	0
	0.0%
	0
	0.0%
	1
	2.8%


NOTE: Top three choices for each group are in bold.

General Motivations for Career Choice

In regard to Intel’s goal to promote students to pursue careers in science, engineering, and technology; the finalists were asked to rate a list of six factors as: 4=Very Important, 3=Important, 2=Somewhat Important, or 1=Not Important. The table below shows for each factor: the mean and standard deviation, the percent marking Very Important, and the percent marking either Very Important or Important. The factors are listed in rank order by their means. 

Motivators to Pursue a Career

	Factors
	Mean (SD)
	Very Important
	Very Important 

or Important

	Love of chosen profession
	3.84 (.42)
	83.6%
	95.9%

	Benefit to the world
	3.46 (.76)
	58.0%
	86.4%

	Working conditions
	3.08 (.85)
	34.4%
	74.9%

	Prestige of the profession
	2.64 (.98)
	21.1%
	55.7%

	Monetary rewards
	2.63 (.91)
	18.0%
	54.1%

	Family tradition
	1.82 (1.04)
	10.5%
	24.3%


The rank orders of factors are the same by each of the three measures. The finalists considered love of the chosen profession to be the top factor in determining career choice, 83.6 percent rating it as very important. Based on this finding, in order to encourage students to pursue careers in science, engineering, and math; students need to be provided opportunities that expose them to science, engineering, and math in an environment that stimulates them both cognitively and emotionally so that they might develop a love the experience of doing science, engineering, and math. The experience of preparing for, participating in, and succeeding at Science Fairs may be a factor in cultivating the positive emotions toward careers as indicated by these finalists.

The Effect of Intel ISEF on Career Choice

Students were asked to rate their agreement with two statements related to Intel ISEF and their career choices. The possible responses were 4=Strongly Agree, 3=Agree, 2=Disagree, and 1=Strongly Disagree. The table below shows for each statement: the mean and standard deviation, the percent marking Strongly Agee, and the percent marking either Strongly Agree or Agree. The statements are listed in rank order by their means. 

	Statements
	Mean (SD)
	Strongly Agree
	Strongly Agree 

or Agree

	My work leading to Intel ISEF has made me more interested in pursuing a career in Science, Math, Engineering, or Technology.
	3.55 (.69)
	63.9%
	89.8%

	My work leading to Intel ISEF has made me more interested in pursuing a career that requires inquiry.
	3.45 (.68)
	54.4%
	90.3%


The responses to these items indicate that the students’ involvement in the science activities leading to their participation in Intel ISEF was a powerful motivator in promoting students to seek careers in Science, Engineering, and Mathematics. Any strategies to increase participation in Intel ISEF and its affiliated fairs would have a positive impact on the numbers of students choosing these careers. The Intel ISEF seems to be meeting its objective of motivating students to pursue science, math and engineering careers.

Science Fair Participation 

The finalists in this year’s fair indicated that science fair participation was a major influence on choosing a career in science, engineering, or math. This section addresses the question, what motivates students to initiate their participation in science fairs?

People as Motivators for Science Fair Participation

Intel ISEF has the objective to encourage and reward students for excellence in student-based research. Science fairs are the primary showcase for rewarding student-based research. Finalists were asked about the importance of people who influenced them to participate in science fairs this year. Each category was rated as 4=Very Important, 3=Important, 2=Somewhat Important, or 1=Not Important. The table below shows for each of the top four rated factors: the mean and standard deviation, the percent marking Very Important, and the percent marking either Very Important or Important. The factors are listed in rank order by their means. 

	Factors
	Mean (SD)
	Very Important
	Very Important 

or Important

	Teachers
	3.13 (1.05)
	49.3%
	73.9%

	Parents or Guardians
	3.10 (1.04)
	47.7%
	72.3%

	Mentors
	2.78 (1.22)
	40.2%
	60.9%

	Adult researchers
	2.59 (1.26)
	34.9%
	54.4%


By all three measures teachers and parents/guardians were the top ranked people influencing science fair participation. To increase participation in Intel ISEF affiliate fairs, Intel might consider strategies for increasing and/or improving the dissemination of information about science fairs to teachers. Intel might also consider increasing/improving outreach to parents/guardians informing them of the benefits afforded to their children through science fair participation. 

Mentors and adult researchers ranked 3rd and 4th in level of importance for influencing science fair participation. To increase participation in Intel ISEF and its affiliated fairs, Intel might consider ways to increase the number of connections between students and mentors or adult researchers. 

Other Factors as Motivators for Science Fair Participation

Intel ISEF is intended to encourage and reward students for excellence in student based research. Science fairs are the primary showcase for the products of student-based research. Students were asked about the importance of selected factors that influenced them to participate in science fairs this year. Each category was rated as 4=Very Important, 3=Important, 2=Somewhat Important, or 1=Not Important. The table below shows for each of the top four rated factors: the mean and standard deviation, the percent marking Very Important, and the percent marking either Very Important or Important. The factors are listed in rank order by their means.

	Factors
	Mean (SD)
	Very Important
	Very Important 

or Important

	Enjoyment of science
	3.61 (.62)
	66.9%
	94.4%

	Future career opportunities
	3.49 (.80)
	65.1%
	86.2%

	Potential to win scholarships and awards
	3.37 (.84)
	55.9%
	83.9%

	Opportunity to attend Intel ISEF
	3.28 (.98)
	57.2%
	78.8%


The opportunities to win scholarships and rewards and to attend Intel ISEF were ranked 3rd and 4th of all the listed factors outranked only by enjoyment of science and future career opportunities. This indicates that the rewards provided through Intel ISEF, both scholarships and honors bestowed at the fair and the reward of being able to attend such a prestigious affair are powerful motivators to participate. 

There were differences in responses depending upon gender. The table below presents the results of  Multiple Analysis of Variance (MANOVA) showing items that were significantly different between males and females. Males indicated that enjoyment of math, science and technology was a more important factor than females did.  Females rated the potential for scholarships and rewards along with the opportunity to work with peers higher than males did.

Mean Scores for Factors that Influence Participation plus Means that are Statistically Different by Gender.

	
	
	item
	
	All
	Female
	Male

	
	Enjoyment of science
	3.61
	
	

	
	Future career opportunities
	3.49
	
	

	
	Potential to win scholarships and awards
	3.37
	3.38*
	3.33*

	
	Opportunity to attend Intel ISEF
	3.28
	3.23*
	3.31*

	
	Opportunity to work with adult experts
	3.20
	3.31
	3.13

	
	Other
	
	
	3.20
	
	

	
	Improvement of my college application
	3.18
	
	

	
	Enjoyment of technology
	3.17
	2.81
	3.41

	
	Enjoyment of working with my peers
	3.05
	
	

	
	Enjoyment of engineering
	2.88
	2.53
	3.12

	
	Enjoyment of mathematics
	2.79
	2.57
	2.95

	
	Recognition/prestige
	2.72
	
	

	
	Family tradition
	
	1.79
	
	


NOTE * These differences are not statistically significant but included for interest.

Benefits of Science Fair Participation

Intel has the goal of promoting inquiry and project-based science teaching and learning in the schools. The following section looks at the effect of science fairs on students learning about inquiry and project-based learning.

Knowledge and Skills Acquired Through Science Fair Participation

A goal of Intel ISEF is to promote scientific inquiry teaching and learning in the schools. In regard to that objective students were asked to indicate their agreement with statements about what was gained by participating in Intel ISEF and its affiliated fairs. The possible responses were 4=Strongly Agree, 3=Agree, 2=Disagree, and 1=Strongly Disagree. The table below shows for each of the top four rated factors: the mean and standard deviation, the percent marking Very Important, and the percent marking either Very Important or Important. The factors are listed in rank order by their means.
	Statements
	Mean (SD)
	Strongly Agree
	Strongly Agree 

or Agree

	I increased my understanding of scientific inquiry.
	3.77 (.48)
	76.7%
	96.7%

	I increased my ability to conduct scientific inquiry.
	3.76 (.45)
	76.7%
	96%

	I increased my knowledge of science.
	3.76 (.50)
	76.2%
	92.6%

	I learned about scientific methods.
	3.57 (.60)
	61.5%
	94.9%


The top ranked benefits all relate to increasing knowledge or ability regarding inquiry, science, and scientific methods. These results indicate that Intel ISEF and its affiliated fairs are a powerful influence on learning about inquiry and project based science. However, it is not clear from these data if the learning is the result of inquiry and project-based science in the classroom for all students, or from inquiry and project-based science only for those who participate in science fairs.

Sources of Knowledge and Skills Needed for Science Fair Success
Students were asked how important specific factors were in developing the skills and knowledge necessary to create an Intel ISEF Quality project. Each factor was rated 4=Very Important, 3=Important, 2=Somewhat Important, or 1=Not Important. The table below shows for each of the top two rated factors: the mean and standard deviation, the percent marking Very Important, and the percent marking either Very Important or Important. The factors are listed in rank order by their means.

	Factors
	Mean (SD)
	Very Important
	Very Important 

or Important

	Science classes
	3.14 (.99)
	47.4%
	75.6%

	Family Members
	2.84 (1.16)
	40.8%
	61.9%


Not surprisingly, Science classes and Family members were the top ranked categories. Teachers and parents are the people who encourage science fair participation and they are also the people who facilitate the acquisition of the necessary knowledge to succeed. 
Other factors regarding the sources of the skills and knowledge necessary to complete an Intel ISEF quality project had the response option “Not Applicable”, reasoning that these options would not be available for all students. The table below shows for each of the top three rated factors: the mean and standard deviation, the percent marking Very Important, and the percent marking either Very Important or Important. The top three rated factors are listed in order by their means.

	Factors
	Mean
	Very Important
	Very Important 

or Important

	Mentor outside school
	3.44 (.83)
	46.6%
	63.0%

	Mentor in school
	3.06 (1.00)
	30.5%
	41.5%

	Research program at school
	3.05 (1.11)
	29.2%
	42.0%


The data indicate that mentors both in and out of school are considered important factors in the development of the skills and knowledge of the finalists. Research programs were also listed in the top three. Increasing the accessibility of mentors and research programs in schools would further the goal of promoting inquiry and project based learning.

 
Finalists were asked to rate their agreement with statements related to Intel ISEF and their interest in science and inquiry. The possible responses were 4=Strongly Agree, 3=Agree, 2=Disagree, and 1=Strongly Disagree. The table below shows for the top four rated items: the mean and standard deviation, the percent marking Strongly Agee, and the percent marking either Strongly Agree or Agree. The factors are listed in rank order by their means.

	Statements
	Mean (SD)
	Strongly Agree
	Strongly Agree 

or Agree

	I am very interested in science.


	3.77 (.47)
	78.9%
	97.9%

	Science fair participation has had a major positive influence on my interest in science.


	3.69 (.55)
	72.8%
	95.4%

	My work leading to Intel ISEF has made me more interested in inquiry.


	3.52 (.61)
	57.2%
	94.1%

	Science fair participation has increased my technology skills.


	3.36 (.73)
	49.7%
	86.7%


These data show, once again, that science fair participation has a strong influence on interest is science and interest in inquiry. The promoting of participating in the scientific inquiry-based projects of science fairs could have a major impact on the level of students’ interest in science.

Finalist Interviews

In addition to the online surveys, 78 students were interviewed at the site of Intel ISEF. As part of the interview they were asked to rate their agreement on three questions that were also on the online survey. The table below contains each item, the online survey mean and the interview mean. The difference between the means was not significant, which suggests the interviewed students were similar to the students answering the online survey. 

Means from Online Survey Responses and Interview Responses to the Same Questions

	Statements
	Online Survey
	Interview

	Science fair participation has had a major positive influence on my interest in science.


	3.69
	3.69

	My work leading to Intel ISEF has made me more interested in pursuing a career in Science, Math, Engineering, or Technology.


	3.55
	3.46

	My work leading to Intel ISEF has made me more interested in pursuing a career that requires inquiry.


	3.45
	3.54


Students were asked, “Would your project be different if there were no Intel ISEF.” After a Yes or No answer they were prompted with a Why?

Only 27 of the 78 (35%) of the interviewees responded “yes”. Students answering yes seemed to have their eye on the prize. Their goal was to make it to Intel ISEF and they knew that the competition would be tough so they worked harder to compete at the higher level. 

Of the 78 students, 51 (65%) responded “no”. This groups responses to the prompt fit into two categories. There were student who did the project because they were interested in doing in and wanted to do their best. There were also students who did not know about Intel ISEF. They completed their projects with the goal of competing in the school or regional science fair. Apparently, if they won at the lower levels, they kept their project as it was.

What does it take to be a finalist?
Finalists were asked what does it take to be an Intel ISEF Finalist? The answers had several components. The composite, ultimate finalist is described below. 

· Finalists are willing to work hard and spend time on their projects because they are interested in them and love what they are doing. They are persistent in the face of difficulties and a competitive spirit helps them to maintain. They are not easily discouraged and enthusiastic about their work.

· Finalists have something special. Call it creativity or inspiration, something that allows them to look at things differently than others so they can identify projects worthy of Intel ISEF. 

· Finalists have communication skills and people skills that allow them to talk to judges and convey not only the facts of their work but their enthusiasm for their work.

Programs and Classes that Helped

Finalists were asked about programs or classes at their schools that helped them do their projects. The responses were varied indicating that help in preparing for science fairs can come from a variety of sources. These sources included regular classes, such as chemistry, biology, math, English, and drafting; AP and Honors classes; and Independent Study Classes. They also included special science fair research classes and science clubs. 

Case Studies

Interviewer: Twenty years form now when you are telling your friends about Intel ISEF, what will you say?

Student: I will remember Intel ISEF as some of the best times in my life and some of the most worthwhile.  I will tell them what I won.


Although not in the original or revised evaluation plan, the evaluation team decided to pilot mini-case studies of students to obtain data about student perceptions at Intel ISEF. Four miniature case studies were conducted on a pilot basis for subsequent evaluations. Each member of the evaluation team and Jon Price of Intel interviewed one student over the course of the science fair asking standardized questions. The first interview of the case study was the same as the interviews described above. 


Students felt that the Intel ISEF experience was enjoyable. Stress levels started moderately high and fell as the days progressed. Students did have some concerns about getting their message across to judges and wished they had more time with the judges but they were pleased with the quality of the judging. 


As a pilot evaluation we wanted to determine if these case studies can and should be used in subsequent Intel ISEF evaluations. In the cost/benefits assessment, it is very time consuming to plan and meet with students at several points during the fair when they are not scheduled for other activities. Although students were willing, at times it seemed like an imposition on their time. Between many points there wasn’t enough happening to promote a rich discussion, for example, upon their arrival and after they set up their boards. The richest interviews were at the start, after the students were judged, and at the end of the program. Instead of longitudinal case studies, evaluation methods could select groups of students at these three points for interviews or surveys. Although it would be very difficult to do, if a longitudinal pilot study is to be used in future evaluations, we recommend that the evaluators explore starting before the students get to Intel ISEF. There is much to learn about the details about students as they choose, do, and prepare their science fair projects. We also feel that a few movie case studies could do a lot to showcase what happens along the path to and at Intel ISEF. 

Conclusions from Student Data

The Intel ISEF program has a powerful effect on students’ learning about science and scientific inquiry. Students learn by “doing science” as they conduct the research for their science fair projects. This appears to be a mentally stimulating and rewarding activity. Students develop a love for science and, as a result, their interest in pursuing a career in science increases. 

Going beyond a school-based or regional fair to strive for Intel ISEF requires additional drive. The potential to attend Intel ISEF and to win an award are motivators of science fair participation. In addition to hard work and motivation, it takes knowledge and skills to become an Intel ISEF finalist. Students learn the knowledge and skills primarily from their science classes.  Mentors were also an important factor for those who had access to mentor programs.  

Part B: Teacher Perspectives


This section describes the Intel ISEF data collected from teachers. The first section discusses the Teacher Online Survey. The second section discusses the teacher focus group. It needs to be pointed out that the chronologically, the focus group was used first and was a source of items used in the online survey. 

Teacher Online Survey


The evaluation team developed an online survey to collect data about the main goals of the Intel ISEF, other possible benefits of Intel ISEF, and recommendations for improving the program. Science Services sent an e-mail message to teachers who had students at Intel ISEF and the number of instant rejections was counted. The e-mail was sent to 951 working e-mail addresses. It was not possible to determine how many of these working addresses were actively used. There were 398 people that completed the survey yielding a response rate of 41.9%.

Program Effects


Section 1 of the survey asked teachers for their opinions about Intel ISEF and how it affected their students and their teaching. There were three items that had nearly all respondents answer with strongly agree or agree. These items are presented below with the items percentage of respondents strongly agreeing or agreeing, the mean, and standard deviation.

· Intel ISEF and its affiliated fairs encourage students to pursue excellence in science, mathematics, and technology (98.5%, x=3.72, SD=0.48).

· Intel ISEF and its affiliated fairs reward students for excellence in science, mathematics, and technology (98.2%, x=3.69, SD=0.50).

· Intel ISEF and its affiliated fairs encourage students to pursue careers in science, mathematics, and technology (97.2%, x=3.58, SD=0.56).

These items are very important because they address two of the three main goals of the Intel ISEF program. These goals are to (1) encourage and reward excellence in student based research and (2) motivate students to pursue science, math, and engineering careers. From the respondents’ perspectives, these goals are being met. These three items also had the most respondents answering strongly agree. 

The next three items placed third to sixth in a ranking of percentage of respondents answering strongly agree. A majority of respondents strongly agreed with each item. 

· Intel ISEF and its affiliated fairs promote scientific inquiry in their schools  (x=3.44, SD=0.69).

· Intel ISEF and its affiliated fairs promote project-based science in their schools  (x=3.39, SD=0.75).

· Students who work in an outside research lab have a competitive advantage over other students in Intel ISEF and its affiliated fairs. (x=3.43, SD=0.71)

The first two of these items are very important because they address the third goal of Intel ISEF to promote “inquiry and project-based science teaching and learning in schools.” These data suggest that the teachers tend to view the third goal as being met. 

The high rate of agreement with the third item is of interest because the issue of students working in outside of school research labs arose in our Intel ISEF focus group and many comments addressed this in the open-ended section of this survey.  

Over 90% of the respondents strongly agreed or agreed that 

· The way they teach their classes gives students the ability to do a satisfactory project (x=3.36, SD=61).

· External competitions have had a positive impact on their teaching (x=3.39, SD=0.64).

· The administration of their school supports their science fair efforts (x=3.36, SD=0.71).

The only items where the majority of teachers either strongly disagreed or disagreed related to other teachers. 

· Most science teachers in my school could effectively teach a science research class (x=2.48, SD=0.83). 

· Other teachers at my school have changed the way they teach science or mathematics because of Intel ISEF and its affiliated fairs (x=2.52, SD=0.79).

Several items explore the impact of Intel ISEF and its affiliated fairs on what happens in the classroom. From the majority of teacher respondents’ perspectives the Intel ISEF program does affect their classroom teaching. For example, one-quarter of the teachers strongly agreed with item 1.5; I have changed the way I teach science or mathematics because of Intel ISEF and its affiliated fairs (x=2.90, SD=0.78). As already mentioned a large majority of teachers strongly agreed or agreed that Intel ISEF and its affiliated fairs promoted inquiry and project-based science in their schools and that external competitions had a positive impact on their teaching. Approximately 30% of the teachers strongly agreed with item 1.12 that if there were no longer any external science fairs that things would change in their school’s science or mathematics programs (x=2.94, SD=0.86), while 16.6% strongly agreed with item 1.11 that if there were no Intel ISEF but its affiliated fairs continued things would change in their school’s science or mathematics programs (x=2.60, SD=0.86). It bears mention that for items 1.5, 1.12, and 1.11 that a majority of respondents strongly agreed or agreed to each of these items. So these data suggest that a majority of teacher respondents view Intel ISEF and its affiliated fairs as having an impact on their teaching and the programs in the school, for most teachers it was not a strong level of agreement. 

Success Factors

In section 2 of the survey, teachers were asked about factors that contributed to ISEF finalist success. The highest rated items that respondents strongly agreed with as important factors in a students success in Intel ISEF and its affiliated fairs are students’ work ethic (87.2%, x=3.85, SD=0.43), communication abilities (97.2%, x=3.67, SD=0.54), parent support (68.3%, x=3.63, SD=0.59), and science or mathematics teachers (64.8%, x=3.59, SD=0.62).

It is noteworthy that of the ten traits listed, intelligence (x=3.40, SD=0.63) was ranked seventh in percentages of respondents listing it as very important. These data suggest that teachers view doing a high quality science project as something that most students could do with sufficient motivation. 

Influence on Instruction


A goal of Intel ISEF appears to be to influence what is happening in classrooms. Section 3 of the online teacher questionnaire prompted respondents to rate factors that influence their teaching. It is evident that a variety of factors influence individual teachers in deciding what they will teach. Sorting the items by greatest percentages answered with very important the top three items were personal beliefs about teaching (65.6%, x=3.59, SD=0.63), student interests (49.0%, x=3.35, SD=0.73), and state or provincial standards (37.9%, x=3.06, SD=0.90). These three items may be important in implementing plans for greater Intel ISEF impact in the classrooms. Education efforts could (a) explain the benefits of science fair projects to influence teachers’ personal beliefs, (b) give rich examples of students who are interested in doing these projects, and (c) explain how science fairs help achieve state or provincial standards. 


Item 3.4 asked teachers to rank how much science fairs were an influence on their teaching. Of the fifteen items, science fairs were eighth on the list (x=2.93, SD=0.87). This is an indication that for the respondents, Intel ISEF and its affiliated fairs may be influence what and how they teach. 


Past science education studies suggested that an unfortunate situation exists where ninety percent of science teachers use the textbook ninety percent of the time. The respondents in this group appear to be different in this regard. When ranked either by mean or the percentage answering very important, textbooks as a factor influencing teaching was the penultimate item (11.6%, x=2.45, SD=0.88). Future studies should explore whether there is a negative correlation between involvement in science fairs and textbook use. 

Teacher Online Survey: Open-ended Item

There were 328 individual responses to the open-ended item on suggestion to improve Intel ISEF and its affiliated fairs (out of a total of 398 surveys completed). We placed all the responses that were sufficiently clear into one or more groups to help see trends in recommendations. These are presented in the following pages. Reading through the recommendations there are several specific and general prominent themes. These are explicated below. 

The top Five Specific Suggestions


These top five specific suggestions are based on the relative number of respondents giving the suggestion in the open-ended response. They are ranked in order starting with the most mentioned. For example, the recommendation to separate mentored projects from projects done only by students was made by 36 separate individuals, making up just over ten percent of the responders to this item. 

1) Separate mentored projects from student-only projects. 

2) Reduce the paperwork complexity and amount.

3) Improve the judging at the regional levels. 

4) Increase the number of awards, even if the size of the awards is decreased, and spread these over a greater number of students. 

5) Provide better publicity about Intel ISEF and its affiliated fairs.

The top Five General Themes


The general theme category is for issues related to a certain area but where there are many suggestions about the area. If the item made the top five list for specific recommendations it was not eligible for this list. Items on this list are complex and have many parameters for possible comment. So the inclusion of a theme on this list should not necessarily lead to the conclusion that this is a problematic area. These items, presented alphabetically are Communication, Funding issues/Cost concerns, General Judging, Intel ISEF Fair Logistics, and Policy. 

Other Specific Suggestions


Besides the top five specific suggestions there were hundreds of other suggestions. In this section we present suggestions that were made by at least five people and that we feel are worthy of deliberation. They are not presented in ranked order. 

· Allow affiliated fairs to send more finalists.

· Give students better feedback about their projects. 

· Help students get mentors.

· Help schools develop science research classes. 


Appendix A presents all of the responses. 

Teacher Focus Group

A focus group with a small representative sample of ISEF teachers was conducted to provide a secondary source of data to validate the questionnaire findings and to improve the questionnaire to include new items that emerged as a result of the focus group. This focus group was conducted with 8 teachers and one parent who home-schools her children. The constituents of the group were selected by Science Service. 

Benefits to Students


Teachers were asked to describe the benefits they observed with their students. They were cautioned to not talk about hypothetical benefits but actual benefits. Responses included that participation in Intel ISEF and its affiliated fairs develops abilities in problem solving, time management, writing, and critical analysis. It helps develop confidence and “opens up” shy students. It also helps students learn that science is not weird.

Benefits to Schools


When asked for the benefits to schools one teacher mentioned that it causes departments to cooperate such as the science, math, and English departments. There was a lot of agreement with this idea. It was also mentioned that success in science fairs could bring school recognition. 

Teacher Motivation


When the teachers were asked why they did it, one of the teachers said because she loves it. There was a lot of agreement with this idea. It was even stated that work with students for science fairs kept one teacher in the teaching profession. Another teacher mentioned that he does it because he has a desire to donate a specified number of hours for community service each year. 

Issues

Among the issues raised in the discussion was that there was a great need for administration support. A threat to science fairs is that budget cuts are leading to schools stopping research classes and programs. These classes are often in jeopardy because of low student enrollment.

Another issue was the possible disparity between students going to external research institutions versus those who are not. All but one of the teachers was firmly against having students go to these research laboratories to do their projects. They did not feel this work was age appropriate. The teachers from the rural areas also said that it was unfair, as their students did not have the same opportunities. The one teacher who supported this type of research said that in her region, if you did not do this type of research you had no chance to qualify for Intel ISEF. It is interesting to note that the teachers of schools that did not have their students go to outside laboratories described programs with larger numbers of students than the teacher whose students did go outside. Yet, the success level of the one teacher was evident. 

What Works


There were several ideas generated that are potentially good ideas for other schools or districts. In one school system there is a research requirement for students in grades 6 to 12. All of them have to do a project. 

A teacher from a successful program indicated she spent a great deal of time getting newspaper publicity because it  was important to have the program appreciated by administrators and parents. Another teacher reported having a “sports style” banquet after the school fair to present the awards. Another teacher reported that at his school he was able to give students the benefit of “lettering” in science fair. Thus, just like participating in sports and getting a letter, students could do the same  in science fair. 

Part C: Intel ISEF Conclusions and Recommendations


On the surface, Intel ISEF is a world-class event with impressive participation and projects from students in the United States and other countries of the world. Probing deeper into the perspectives and experiences of student and teacher participants added to the luster of the program. 

Intel’s three Intel ISEF goals are (1) to encourage and reward excellence in student-based research; (2) to motivate students to pursue science, math and engineering careers; and (3) to promote inquiry and project-based science teaching and learning in the schools. 

Achieving Goals

The evidence in this evaluation suggests that all three goals are being met. Of the goals, the first two appear to have the most powerful supporting evidence. While a variety of data sources all point to the same conclusion, the support of goal one can be illustrated with one item from the online teacher questionnaire, where 98.5% of the respondents agreed or strongly agreed with the item, “Intel ISEF and its affiliated fairs encourages students to pursue excellence in science, mathematics, and technology,” 

The evidence also suggests that Intel ISEF motivates students to pursue science, math, and engineering careers. About 97% of the teachers agreed or strongly agreed with this statement. In the student questionnaire, approximately 90% of the students agreed or strongly agreed with the following items that their work leading to Intel ISEF made them (a) more interested in pursuing a career in science, mathematics, engineering, or technology, and (b) more interested in pursuing an occupation that requires inquiry. Of the respondents 26.2% indicated they were planning to pursue a medical career, 22.1% a science career, 19.3% an engineering career, and 5.7% a technology career. Eight percent were undecided. The biggest factors in their career choice were love of a chosen profession and the ability to benefit the world. 

The third goal also appears to have been met. The projects on display are certainly a testimony to inquiry and project-based science being done. Of these, a large percentage was done as a part of a class or school requirement or program. In the online survey 90.5% of the teacher respondents agreed or strongly agreed that Intel ISEF promoted inquiry in their schools and 87.2% agreed or strongly agreed that it promoted project-based science at their schools. 

Impact on Teaching and Learning

Moving past the stated goals for Intel ISEF, we began to explore whether Intel ISEF was influencing what happens in classrooms. About two-thirds of teacher respondents agreed or strongly agreed that their involvement with Intel ISEF had changed the way they teach and 91.7% agreed or strongly agreed that external competitions had a positive impact on their teaching. When faced with the possibility of removing Intel ISEF but not the affiliated fairs, 51.8% agreed or strongly agreed that it would affect science or mathematics programs at their school. When asked if all science fairs were gone, 69.3% agreed or strongly agreed that it would change their school’s programs. In the survey of high school students, 44% indicated that their schools had science research classes. These data suggest that Intel ISEF is influencing what happens in the classrooms of participating teachers and programs at their school. Whether that impact spreads beyond participating teachers should be investigated further. Just less than half of the teachers strongly agreed or agreed that Intel ISEF had affected how other teachers in their school teach science or math. 

Section 3 of the online teacher questionnaire prompted respondents to rate factors that influence their teaching. It is evident that a variety of factors influence individual teachers in deciding what they will teach. Sorting the items by greatest percentages answered with very important the top three items were personal beliefs about teaching (65.6%, x=3.59, SD=0.63), student interests (49.0%, x=3.35, SD=0.73), and state or provincial standards (37.9%, x=3.06, SD=0.90). These three items may be important in implementing plans for greater Intel ISEF impact in the classrooms. Education efforts could (a) explain the benefits of science fair projects to influence teachers’ personal beliefs, (b) give rich examples of students who are interested in doing these projects, and (c) explain how science fairs help achieve state or provincial standards.

Factors in Success

When teachers were asked which factors influenced the success of Intel ISEF the top four factors listed from the highest to lowest means are students’ work ethic (x=3.85), communication abilities  (x=3.67), parent support (x=3.63), and science or mathematics teachers (x=3.59). Intelligence, which many outsiders might consider to be the most important factor, was ranked only 7th (x=3.59) of ten possible factors. In interviews with students, hard work was the most commonly mentioned factor contributing to an Intel ISEF student’s success. This suggests that this program is not only for the intellectually gifted.  

Recommendations

From the student questionnaire the love of a chosen field was rated as the most important factor in choosing a career. This suggests that students who go into careers in science, mathematics, technology, or engineering tend to have participated in experiences that give them a good feeling for these areas. These data suggest that Intel ISEF is an experience that can help students develop a love of these areas and a desire to pursue careers in these areas. So Intel ISEF appears to be a good tool to help Intel achieve its goal of motivating students to pursue careers in science, technology and mathematics. 

Many more students participate in the affiliated fairs compared to the number at Intel ISEF. We suggest collecting data about the attitudes of students who compete at the affiliated level but who do not qualify for Intel ISEF. Perhaps these fairs are also produce similar results. Since student participation at affiliated fairs can expand easier than at Intel ISEF, it might be a good idea to promote greater participation in these science fairs.  First teachers and then parents are ranked as important people in the decision to do a science fair project. Efforts to increase affiliated fair involvement should target these two groups.

There are two recommendations that had strong support in the teacher online survey and teacher focus group. The first is that judging and awards should differentiate between projects that were done in outside of school laboratories and those that were more student-centered projects. Most of the teachers in the focal group were passionate about this idea. Teachers in rural areas thought that since research laboratory work was not possible in their areas, their students had an unfair disadvantage. Other teachers questioned the educational appropriateness of some internship arrangements such as those where the students were not even allowed to use the instrumentation. One teacher in the focus group did strongly defend the practice of sending her students to outside research labs. She stated that in a competitive region such as hers, there is no way the students would qualify for Intel ISEF if they did not work in an outside lab. It is interesting to note that the teachers in schools that did not send their students to outside labs seemed to have a much bigger pool of students doing science projects than the teacher who sent the students to outside labs. We recommend further investigation of this issue. If having a few students go to outside laboratories disincentives scores of other students to do home-based or school-based projects, this could be working against the goals of Intel ISEF. 

The second recommendation with strong support dealt with paperwork issues. It is our recommendation that a taskforce be created with the mission of reducing and streamlining the paperwork and then creating a system to facilitate its completion. 

A final recommendation is derived from informal discussions with students, regional directors, and assistant directors. One student from a rural area told us that she came from a fair that was in danger of closing and only had 30 students competing. A fair director in a rural area told us his fair had about 40 projects. In contrast, we were told of fairs in urban areas that had hundreds of participants and situations where you had to win at multiple levels to qualify for Intel ISEF. Because of lack of funding, some large urban areas sent only four participants to Intel ISEF, which suggests it could be more difficult to earn a trip to Intel ISEF if you are from urban areas. It is worthy of more investigation to see how much more difficult it is to qualify for Intel ISEF when a student comes from an urban situation such as San Diego or New York City than from a rural area with an Intel ISEF affiliated fair. Beyond simpler fairness, this issue may have important bearing on the goal of increasing the number of underrepresented people in science.  

SECTION II: INTEL ISEF MIDDLE SCHOOL OUTREACH PROGRAM

The Intel ISEF Outreach program is considered a complementary program to the Intel International Science and Engineering Fair designed to increase the participation of middle school females and underrepresented students in Intel ISEF and affiliated fairs. A new middle schools program was included as part of the 2004 Intel ISEF experience in Portland, Oregon. The goals of the program were to:

1) Increase female and underrepresented students participation in affiliated science fairs

2) Increase female and underrepresented student participation in Intel ISEF

3) Provide female and underrepresented students exposure to science, science careers, and competitions.

4) Offer educators a science curriculum and fair development resource.

Intel was motivated to offer this program because females and students from African American, Native American, and Latino populations are underrepresented at Intel ISEF and in science careers. The overall goal of the program is to help middle school students, particularly those from underrepresented populations, develop a greater awareness of and interest in science fairs.

There were two key components of the Intel ISEF Outreach program. The first component was to offer an after-school academy for seventh and eighth grade students to prepare projects for a middle school affiliated science fair. The second component of the program was to participate in a one-day science fair held at Intel ISEF at the convention center in Portland. 

An important component of the after-school academy was to be a science curriculum and fair development resource. There were problems with the Portland contractors who were to develop these resources and these components were canceled. These components were therefore, not evaluated. 

This section is divided into two major parts with support material contained in the Appendices. The first part of this report is the evaluation of the Intel Outreach Program from the middle school students’ perspective. The second part of this report is the Intel Outreach Program from the teachers’ perspective. The final parts of this section focus on problems, goals, and recommendations gleaned from the student and teacher data. 

Part A: Student Perspectives

Data were collected from students using a questionnaire with 21 Likert-scale questions and three open-ended questions. Of the ten schools in the program, the evaluation team received surveys from six schools. Unfortunately, the local Fair Director lost several of these school sets. One school declined to complete the surveys because they didn’t feel that they were part of the program, , all they had was students who entered their school science fair go on and present at Intel ISEF. 

A focus group was conducted with students from Portsmouth Middle School and Five Oaks Middle School. The focus group interview protocol had a predetermined set of questions with follow-up questions depending on the responses students made. This section first discusses the survey results and then the focus group. 

Student Survey Results

Demographics 


The students who took part in the survey had a mean age of 12.7 with a range of 11 to 14 years of age. Three quarters of the students competed in the Intel ISEF affiliate fair at the convention center. Of the 58 students completing the survey, 52% identified themselves as white, 14% Hispanic, 14% African Americans, and 0.5% Native Americans. Although there is good diversity in the representation of many ethnicities, less than 30% of the students were from an under-represented ethnic group in science. 

Quantitative Results

Students answer the following questions with the following scale:

4 = Strongly Agree

3 = Agree 

2 = Disagree

1 = Strongly Disagree

The first set of questions related to the impact of the program on students’ attitude toward science. On a scale of 1-4 with 4 being the most positive, student respondents agreed that the outreach program had an impact on their feelings about science, math and technology. The following table shows the mean scores for each question.

Effects of the Program on Students Attitudes Toward Science Math and Technology

	Item
	Science
	Math
	Technology

	Helped me learn the content


	3.30
	2.59
	3.67

	Like it more


	3.25
	2.39
	3.5

	More confident in my ability 


	3.12
	2.68
	3.33

	More interested in taking more courses in high school


	3.25
	2.66
	3.16

	Learned more about careers


	2.98
	2.52
	3.17

	Could be successful 
	3.33
	3.11
	3.17


Students felt very strongly that the outreach program helped them to learn about technology and science, that they are more confident with the content and could be successful in a career. Students indicated they want to take more science courses in high school. Students felt less positive about how much they learned about specific careers in science, math and technology; however, they felt confident about their ability to be successful in a job that required that knowledge. This result points to a potential area of improvement for future programs. Perhaps more instruction could focus on specific careers in science, math and technology for future outreach programs for middle school students.

Attitudes Toward Science Fairs

	Item
	Mean

	 I learned a lot by working on my science fair project


	3.75

	 I am more likely to participate in high school science fairs


	3.69

	 The program prepared me for the science fair


	3.60

	 I feel confident that I will do well in high school science fairs
	3.42


The Intel ISEF Outreach program had a very strong effect on student respondents’ attitudes toward science fairs and their likelihood of participating in science fairs in high schools. They directly attributed the after school program to their interest in continuing with science fairs at the high school level and that they feel likely to be successful in high school science fairs.

Students felt the Intel Outreach Program helped them in their regular science classes (3.08) and is a strong motivator to encourage them to participate in science clubs in high school (3.02). Students thrive in environments where they have a hands-on opportunity to explore their interests and work with their peers for support and feedback. The high level of continuing motivation for science is a positive impact of the Intel Outreach Program.

Middle school students are very influenced by their peers and the Intel Outreach Program provides a positive outlet for their interests and energies for interaction with peers. Student satisfaction with the program is revealed in their willingness to recommend the program to their friends. This item had a mean response of 3.5.

Barriers to Success in the Program

	Barrier
	Mean

	Time to work on the project


	2.07

	Help from my after-school teacher


	1.40

	Didn’t know how to do the project


	1.56

	Didn’t have enough time at home


	1.92

	Procrastinated 


	1.70

	Lost interest


	1.59

	Friends not in the program


	1.79

	Missed too many sessions
	1.62


Students did not see many major barriers to the program although the issue of time did reveal a moderate barrier. This was further reinforced in the open-ended questions where students commented that they needed more time to do their projects. Student comments reveal that they thought starting earlier in the school year would be more beneficial to them.

Open-Ended Questions 

Students’ comments on the open-ended questions are summarized below. Although there were 66 surveys returned, less than half (27) of the students made additional comments on the surveys. The full text of their comments is contained in Appendix B. 

What did you like best about the Intel Outreach Program

When students were asked what they liked best, they were fairly consistent and their comments appeared to fit into four categories:

Category One: Learning about new things in science and science fairs

The most frequently made comment related to learning more about science and science fairs. A few students were specific about the content learned such as magnets but most made general comments related to learning more about science and technology in general. Students recognized that learning about science fairs was an important component of the outreach program. 

Category Two: Given Choices

Consistent with the literature on what motivates adolescents to learn, students mentioned that they enjoyed being given the opportunity to choose their own projects.

Category Three: Working with peers

Students appreciated being able to work in groups and to help each other. One student mentioned that they liked working with other people even if they scared them. Whether the students worked on teams or on a project by themselves, students appeared to enjoy being able to benefit from help from one another.

Category Four: Learning from inquiry and reflection

A component of learning referred to by three students was the importance of reflecting on their projects and observing their results. One of the students thought that kids learned that they had more abilities than they realized. We can infer that these students understood that thinking about what they learned is important to the learning process and that they knew more than they thought they knew.

How could the Intel Outreach Program be improved?

The overwhelming need for improvement was related to needing more time and materials. The need for time was mentioned at twice the rate as the need for materials.

What other comments would you like to make about the Intel Outreach Program?

The students took the opportunity to thank Intel for providing the opportunity for them to participate in the program and for providing the materials. They also mentioned how beneficial it was to let teens get a change to learn more about science. All of the additional comments were very positive.

Middle School Student Focus Group

The focus groups were held in two schools: Five Oaks Middle School and Portsmouth Middle School. The evaluation team met with students in groups of six students with two evaluators for each group. Two focus groups were held at Five Oaks Middle School and one at Portsmouth Middle School. The focus groups took between 30-45 minutes each. Teachers were not present during the evaluators’ interactions with students.

 
The students from both middle schools answered the questions in similar ways so there was no reason to separate the responses by school. An equal number of males (9) and females (9) participate in the focus groups. Eighty percent of the students in the focus groups were Hispanic and twenty percent were white.


Students’ responses are summarized below by question with direct quotes that illuminate the essence of the total responses. Any disagreement within the group will be included. 

How do you feel about the science fair yesterday? 

All of the students in the focus groups attended the science fair and, without exception, they all enjoyed and were very enthusiastic about the field trip to the Intel ISEF. Some students were particularly impressed with the three professors met via videoconference and described some of the experiments the professors are investigating. Students also liked talking with the judges about their science fair projects. Some quotes that illustrate their feelings:

“We got to see three of the professors that work at Portland State University when he first worked at NASA but now he does experiments on gravity, microgravity…They call it negative gravity…One them studies monkeys and how if exercise helps their brain and all that kind of stuff. Another studied first African Amazon people.”

“A lot of people asked us questions and said that our experiment was very interesting and they told us what they would like us to do to make it better.”

“It was fun, I learned a lot from the posters and I thought it was very interesting. Like from the high school I never thought they could come up with ideas like that.”

“We got to see all the different types of science and all the different possibilities.”

“I liked science before but I didn’t like it this much, like making stuff and all that cool stuff. We got to see the different actually projects we could do.”

What were some things you learned while you were at the science fair yesterday?

Students mentioned the college and university displays and the complexity of the problems scientists are studying. Students were also impressed with the complexity of the high school students’ exhibits. The students also learned from the judges relative to their own projects and the feedback they were given.

“The projects were really complex at the college and university displays and I didn’t even know that people even think about that stuff.”

“We saw the high school projects they had such a bunch of information and I was like how can you do that- we were really blown away about that. It was pretty amazing.”

“The explanations were really amazing and it was helpful for the high school kids to explain their projects.”

“The questions the judges were asking us, they made us think of even more, like ahead, to add or something. Or to ask a whole different question but still what has to do with our board. It made you think about more information and like if you do this, will this happen? Or how could you make it so this will happen? Or how could you do this to make it better?”

Do you think you will participate in science fairs when you get to high school?

All of the students said they would continue to participate in science fairs at the high school level. They were impressed with the level of projects the high school students did and were interested in the range of project from which high school students could choose. The students also offered some constructive criticism for improving the fair. They were disappointed that most of the high school students were not at their boards when the middle school students went through. They had hoped to see them and ask them about their projects. 

“We got to see what you could do, like what you can do in high school, what kind of projects you can do.”

“The judging was kind of fun. And the judges were there and that was really interesting. Getting to meet people was fun and I would love to go and just hang out. You learn to get a lot of things that are out there, there are like so many specific things out there. In high school we will be interested in the same things but there will be a lot more. The science projects will be a lot more involved. It seems like in high school we have more of a choice in areas of science you might want to look into.”

“Hardly any people were at the booths so you couldn’t really get to see how some of the projects worked. It would have been helpful to have the high school kids there to explain their projects.”

Tell us how you feel about the overall program? Before this club do you think you would have thought about science?

Students were very clear about the value they placed on the program and the positive impact it had on their motivation for continuing to pursue science in high school. Students also felt that without the program their science project would not have been the same quality. The students also offered another insight that the students that went to the Intel ISEF but did not do a project did not get the same experience at the fair. The students felt that actually doing the project gave them a greater appreciation for the fair and in their enhanced interest in science. The students also enjoyed describing their projects to the elementary students. 

“It was way good I want to do it again. I am talking about going back to the science fair and doing another project. It was a really good experience.”

“You get to learn a lot of new things. It is fun and interesting and we got to hang out and talked about our projects and got a lot of help with our projects. The teacher helped us the most; it made it easier and less scary.”

“There were people all around the world and different middle schools too. It was very exciting.”

“It opened our minds to see other things. When you see how many students there are. It is fun the way it is done.”

Think back to before you went to the fair, how were you feeling about the program?

This question was asked in an attempt to get past the euphoria the students were feeling as a result of the field trip to the fair. The students at both schools expressed frustration about wanting more time in the program. They spoke of wanting to meet more days of the week but the primary comments focused on getting started earlier in the year. Three of the students talked about coming into the science room to work on their project before school, after school, and during their lunch to work on their projects. The comments about wanting more time in the program permeated their concerns. It was inspiring to hear that through their concerns about lack of time existed because of their desire to do a quality project. They said that without the program, they would not have been as concerned about the quality of their projects. One of the students said that they liked science before coming to the program but they did not like it that much. It was clear that the students placed a high value on the program and wanted more of it. Raising the level of concern in students at this grade level is not an easy task and it is noteworthy that the program was able to raise their concern to an appropriate level where they were left wanting more.

“I was really nervous I was like afraid that I would screw it up and wouldn’t get finished on time.”

“We were rushed; it would have been nice to have more time or more days. We came to work on it one time a week, if we had been able to work on it three times a week maybe we would have gotten done better.”

“We got to see all the different types of science and all the different possibilities. I liked science before but I didn’t like it this much, like making stuff and all that cool stuff. We got to see the different actually projects we could do.”

“I am a happy go lucky guy, I never get nervous or anything so, and I felt this program is okay. Once I got to this program it was good and got us to see the projects and other things, so I got a little more concerned and in a way that is good.”

What did you like best about the program?


This question solicited the most response from the students. They were not at a loss to talk about what they liked best about the program. The students liked going to the Intel ISEF and liked meeting the people from around the world. They also mentioned the best thing about the program was getting to “do” science and conducting experiments. As only a middle school student could express it, “by then (at the fair) we were done with everything else I was like “whew.”  One of the other comments related directly to the goals of the program, which was to increase the students’ knowledge of science and science fairs. Increasing the students’ interest in science was very apparent as illustrated from additional the comments below.

“I think that kids when they think about science, they think like numbers, chemicals and like testing but it really it is not. Whatever you are interested in or what you want. Even though we were having fun we didn’t really know we learning. That was the fun-est to learn.”
“I liked the posters and it was fun to experiment and all that kind of stuff and test your hypothesis.”

“When we started we had to write a lot, so when we got to the experimenting we were like thankful that we were starting to do something.”

“We didn’t know how BIG the science fair actually was, we thought it was just a little science fair like in our school.”

“I actually had a project, but I was discovering information and making sure how to do an experiment.”

“Now I kind of know what I am going to do next time because I have seen other people’s projects.”

“I had never been to such a big fair because I have never been to a fair before, so it is kind of new to me, but it has been fun.”

“Meeting international students is one the best parts. And see how their projects went. And the different foundations they have.”

“Getting to look at other people’s projects and other people’s work and it gives you an idea how to do it better or differently.”

What was the one most important thing you learned in the program?

The students were very focused in their response that their learning was threefold. First, they felt they learned about science and science fairs. Second, students said they learned good work habits and third, they learned how to work as a team. As a byproduct of the program, they also said they learned to have fun with science and to see the relevance to their lives.

“How to actually be able to get things done and to be able have it done the actual day it is due.”

“Learning now that in high school you will be ready for science fair.”

“I had fun and seeing different people from different parts of the world can actually show what they actually learn in high school.”

“Pretty much being taught to work together, to reach a goal, to be able to finish all the boards on time. We did that pretty well so that was it for me. We are used to doing things on our own and this showed me how to work on a team.”

“You need the total program, starting with the hypotheses, or question all the way down to your conclusion. Take time with your project, not rush with it. Take it step by step and don’t like to do it all in one night.”

What is it you want to learn and do next in science?

Almost all of the students said they wanted to continue in science and several of them said they would continue to work on science during the summer. They students nodded in agreement when one of them said they wanted to go to the state fair.

“I want to go to the state fair and on the Discovery Channel.”

“My next question would have to do with ladybugs and ants for a science project.”

“I would consider doing science over the summer, because it is fun. It is not just for the competition, it is fun.”

“I love behavioral sciences and how people work and react to things. I am thinking my next project is going to be on something like that. I saw the behavioral projects at the international that were awesome.”

“I love to do physics and stuff- like doing stress testing. I am not really sure but something to do about power plants.”

“Right now I feel I have taken a better step up. Right now I am looking, my dad told me about, at another robotics competition. And I am trying to join. After that I just want to learn more about robotics.”

What advice would you have for the planners in Phoenix for next year’s middle school program?
Students had advice in two categories: for the students and for the planners. For the students in Phoenix, the Portland students advise them to persevere, to have confidence, and to start early. Showing some pride in their projects, the Portland students felt the Phoenix students could benefit from the seeing and hearing about the Portland projects. For the planners, they advised them to let the students know from the beginning what they are in for when they sign on to the program. 

For the students:

“Don’t rush it. You want to have a good question to begin with. You don’t want it to be something that has already been done. You want it to be special; you want it to be new.”

“Pay attention to what you are doing.”

“Just get going, you know. If it is something you can do in you science class and then do that.”

“Listen to others to find out solutions, work with others and don’t shoot them down. If they are like 6th graders don’t look down on their ideas.”

“I think you should go on because it gives you somewhere to be after school. If you are at home and not doing anything or if you are doing something bad everyday; then staying after school would be something good to do.”

“Don’t procrastinate.” 

“Take some breaks from working on your project. Have time to have fun-don’t rush your experiments, like mini- seminars.”

“If you want to get recognized you need to do something a lot more original. You don’t always don’t want to do something that everyone else does. You will learn from it. Use your own ideas, don’t be influenced by other’s that don’t think your project is cool, because it is cool; it is really cool when you are there.”

“Organize better; there are a lot of projects with the same question displayed together in the same area.”

Advice for the planners

“At first you didn’t know how big the science fair was and so if our teacher had told us that this science fair is huge and everyone from the world is coming I would have done better. She didn’t give a speech to understand. I just didn’t realize how big it was.”

“I really didn’t want to do it but this one-day somebody said are you going to see the science class. And I came to see and they were giving a speech and I got interested in it. When they announced it didn’t make it sound that interesting. I came because I WAS interested.”

“Well now they have our example of our project and they can show this is one of the projects and this is how it happens and how people described it. And tell them about the ceremony, it was really tiring being there the whole day but it was fun but it was worth. It was just so fun.”

“They should have them pins because there are people from all over the world to trade and collect.”

“Suggest that they eat a big breakfast and bring a snack because you are there for a long time.”

“You can’t make people be interested in science if they are not interested in it. You have to reach the people that are. You have to promote it and have scholarships to attract those interested in it.”

Summary of Student Data

It appears from the middle school student’s perspectives that there were many successes with the program. In general, the students felt the program was very successful. They felt they learned more about science and how to work with other people. The middle school students appear to be motivated to go on to science fairs in high school and are interested in pursuing science courses. The students wanted their projects to be showcased for the Phoenix middle school students, which shows a sense of pride in their accomplishments.

The students did have recommendations to improve the program. At the top of the list of improvement was the issue of time. Students suggested the program start earlier in the year and as the time draws closer to the fair to provide some more intense work on their projects. The students also thought that more information about the program had been available, that more students would have joined.

Part B: Teacher Perceptions


Middle school teachers who participated in the Intel ISEF Outreach Program completed a survey and participated in a focus group to assist in the evaluation of the program. Teachers met with evaluators during the time when their students’ projects were being evaluated at the Intel ISEF Affiliated Fair. Surveys were completed prior to the focus group. The survey took about ten minutes and the focus group took about one hour to complete. Lunch was served at the conclusion of the focus group.

Teacher Survey

The survey instrument was divided into three sections. The first part of the survey instrument collected programmatic data about the school and the students followed by Likert-type items asking the respondent to rate the impact statements from strongly agree (4) to strongly disagree (1). The last seven questions were open-ended response items. The data will be reported by program description, and then impact statements followed by a summary of the open-ended responses.

Program Description from Survey

The Intel ISEF Outreach Program was an after school program which served 201 students for the 2003-2004 academic year. Depending on the school, students and teachers met on an average of two days per week for and average of approximately 80 minutes. There was an average of 12 students at a typical after school meeting. The range of students at a typical meeting was 4-24 depending on the school. There was a 21% average dropout rate. The schools chosen for the Outreach Program were ethically diverse and the demographics of the students who attended the program were representative of the ethnic distribution of the school.

Program Impact on Students

Teachers (77%) reported that the students who chose to participate in the Intel Outreach tended to be the high achievers in science and they indicated that the students’ motivation for participating in the program was because of their interest in science. The teachers felt that their Intel Outreach program encouraged excellence in science, math and technology and increased their students’ interest in science. The teachers also believed the program introduced the students to careers in science. The teachers indicated that the Intel Outreach Program helped the students to meet the school district’s science standards and that, through the program, students learned to study harder in science. The strongest level of agreement was that the program increased the students’ interest in science (3.54). The table below indicates the teacher’s perception of the program impact on the students.

Program Impact on Students

	Items
	Mean Response
	Strongly Agreed or Agreed

	Students who participated are high achievers in science


	2.78
	77%

	Students participated because of their interest in science.


	3.46
	100%

	The program encouraged excellence in science, math and technology.


	3.15
	85%

	The program increased students’ interest in science.


	3.54
	100%

	The program introduced students to careers in science.


	3.15
	92%

	The program motivated students to study harder in science.


	3.08
	85%

	The program helped students meet the district’s science standards.
	3.08
	85%


Impact on Teachers

Although teachers did not have specific materials developed for the program, in general, most of the teachers thought that the program had a positive impact on the way they taught science. For example six out of thirteen teachers felt that they learned more about teaching inquiry to students, and eight out of thirteen teachers agreed or strongly agreed that they used inquiry based methods more than they would typically teaching a science class. Eight out of thirteen agreed that the program has a positive impact on the way they teach their science classes. Of the 13 teachers returning the survey, 10 agreed that they had enough resources to use in their outreach program. They did not necessarily think the program taught them new ways to teach inquiry and they indicated that they did not try new ways of teaching in the Outreach Program. Somewhat contradictory were their statements of using more inquiry methods than they typically would use and that the Outreach Program had a positive impact on the way they teach their science classes. 

Although this year’s teachers did not have material developed specifically for the program, the data on the program’s impact on teachers could be helpful for future analysis after the program materials have been developed. Table 5 below displays the mean responses on the program’s impact on teachers.

Impact on Teachers

	Item
	Mean Response
	Strongly Agreed or Agreed

	Learned new science content


	2.62
	53%

	Learned more about teaching science inquiry.


	2.78
	46%

	Tried out new ways of teaching


	2.38
	38%

	Used inquiry based methods more than I would typically in science class.


	2.77
	62%

	Had a positive impact on the way I teach science.


	2.62
	62%


In the future, it is likely that teachers will respond differently to the questions about the impact of the program on how they teach when materials are available to them. 

Student Recruitment and Retention

One of the goals of the program is to recruit and retain females and underrepresented minority populations. Of the 201 students in the program 63% were females and 25% were underrepresented minority populations (hmm). The definition used for underrepresented populations in science included African American, Latino, American Indian, Native Hawaiian or other Pacific Islanders. Populations excluded in this definition were Asian and white.

Two thirds of the teachers thought it was easy to recruit students for the program and 62 % felt it was easy to motivate students to attend the meetings. Time as an issue was raised again when only 62% teachers agreed or strongly agreed that their students had enough time to complete their projects. The students, in their statements, echoed this sentiment. Sixty-nine percent of the teachers felt there was enough time to help their students with their projects but the rest (31%) did not believe they had enough time to help students. Table 6 displays the responses to these variables.

Student Recruitment and Retention 

	Item
	Mean Response
	 Strongly Agreed or Agreed

	Easy to recruit students*


	2.62
	66%

	Easy to motivate students to attend


	2.77
	62%

	Students maintained an interest


	3.15
	85%

	Students had enough time to complete projects


	2.62
	62%

	Teachers had enough time to help students with projects
	2.69
	69%


 * One non-response

Success Rating

Overall the teachers felt the program was successful for the students. On a scale of 1-10, teachers rated the success of the program at 8.31. Despite issues related to time and resources, teachers said that the program was successful for the students. Although students were not asked to rate the program on the same scale but, taking their comments into account, they also felt the program was very successful.

Open-Ended Responses


Open-ended questions were asked to probe deeper into issues related to the Intel Outreach Program and how to evaluate the program for improvement in future sites. The following open-ended questions were asked and the responses summarized below:

What were at least two major goals you hoped to achieve in you after school program?
This question had teachers reflect upon their personal goals for the program. Almost all of the goals related to teaching the students to learn more about science, to enjoy science more, and to expose them to science fairs. Several teachers commented that they want to increase processes skills related to scientific inquiry and engaging students in research projects. A related goal for teachers was to engage students in leadership development, raise their self-esteem, and increase the students’ sense of accomplishment and pride. An interesting goal mentioned by one teacher was to improve staff attitudes and to increase appreciation for science extra curricular activities as important and valuable as sports programs. The following examples of statements made by teachers that illustrate goals they hoped to achieve in the after school program:

“To motivate students to ask questions and maintain an interest in science.”

“For students to learn inquiry process by doing it, start to finish on their own with guidance.”

“To expose students to higher level projects and out-of-school science experiences and fairs.”

“For students to complete inquiry-based research projects.”

“To increase student self-esteem. To encourage leadership skills in students.”

What was your understanding of the goals of the Intel Outreach Program?


The goals of the program were clearly understood by all of the teachers except one. The teachers stated that the goals of the Intel ISEF Outreach Program were to prepare students for a deeper understanding of science and science fairs and to expose female and underrepresented students to science in high school and to science related careers. Statements illustrating the teachers understanding of the Intel ISEF Outreach Program are:

“To interest students in science and technology.”

“Having underrepresented groups gain interest and skills in science.”

“Encourage participation of diverse student groups in good inquiry science.”

“The goal was to have students in low represented groups complete, present, and compete with a finished, high quality science inquiry project.”

What interested you in participating in the Intel Outreach Program?


The majority of the teachers wanted to be able to take their students to ISEF and to have them participate in the science fair. Some of the teachers wanted to benefit from gaining additional knowledge for themselves. Teachers wanted to offer students the opportunity that they might not get otherwise. The following comments demonstrates their commitment to students:

“To help students acquire or stimulate their minds scientifically.”

“Being able to work more closely with students.”

“I want my students to have an opportunity to show their work and discuss it with scientists.”

“I teach science and thought this would aid in high knowledge for students and myself.”

How did you get students into your program?

This question was asked to get a sense of how teachers recruited students into the program at their schools. From their comments, it appears that most of the teachers announced the opportunity in their science classes then relied on word of mouth. One teacher used an entry questionnaire for students and parents to complete. A few teachers recruited students from existing science clubs. One teacher concentrated on sixth grade students who were not committed to spring sports. Only one teacher reported recruiting students through the Mathematics, Engineering and Science Achievement (MESA) program—a program designed to provide enrichment opportunities for underrepresented populations. Teachers also described meeting with parents to recruit students. Following are typical comments:

“Had a parent meeting very early that helped with student retention.”

“Had science teachers announce it to their classes.”

“Talked it up a lot.”

“Recruited through my schools MESA program.”

What were the greatest benefits for students for your school’s Intel Outreach Program?


The presiding theme echoed by the teachers for this question was related to exposing students to science and gaining skills related to inquiry and research. Teachers also said that having the opportunity to work one-on-one with students was a benefit for both teachers and students. Teachers also thought that participating in the program gave students confidence in their ability and motivation to continue with science in high school. The second theme detected in the teachers’ comments was the benefit associated with participation in the Intel ISEF Affiliated Fair and the opportunity to see the high school students’ projects. Teachers inferred that the middle school students felt like the playing field was evened through this program. Examples of illustrative comments follows:

“To have one-on-one teacher/student learning experience.”

“Personal, individual attention.”

“Focused on an experiment of their choice.”

“My students often think that our school is lesser than others, ‘ghetto’ as they would say. To see that they are on par with other schools was excellent feedback.”

“Somewhere to achieve outside of school and someone to believe in them.”

“Students had an “epiphany” when at ISEF.”

“They now believe they can participate as high school scientist.”

What additional resources would have been helpful for students in your school’s Intel Outreach Program?

Again the issue of time was raised once again in terms of starting earlier in the school year and time to work with students individually. Teachers also mentioned that they would like to have more community input through mentors to work with students. Some teachers felt that the students were on their own too much and having a mentor to work with students would have been very beneficial. 

One teacher wrote that the single most beneficial resource would have been clear, concise, simple, unchanged procedures, rules and guidelines. It should be noted that two teachers felt they had everything they needed to run the program. Read the comments in the teachers own words on additional resources:

“Help during meetings mentoring students, help students getting info they wanted, know what resources are available.”

“Possibly more time to prepare,”

“More lead time … a few months.”

“Given the time I had, the kids were on their own too much. Most of these kids don’t get support at home.”

“I think they had everything they needed.”

What suggestions would you make to improve the program?

The teachers made very pragmatic suggestions for improving the program. For example, having different colored shirts by school to keep track of the students more easily would have been helpful (and the teachers said that the program administrator had promised their students this). Teachers also commented that having the policies and procedures established before the beginning of the program would have been helpful. Several teachers suggested that less paperwork would be an improvement in the program. Again, teachers mentioned needing more time and more mentors in the program. Teachers comments for improvement include the following:

“Meet with teachers early on”

“Less paperwork; more bodies working with students.”

“Set regulations before starting”

“Volunteers!”

“More contact”

Teacher Survey Summary


Although from the teachers perspectives there were problems with the Intel ISEF Outreach Program there also were successes. The trip to Intel ISEF was a success from both the teacher and students’ perspectives. For the first time running the program, a rating of 8.31 was very high. Evaluation efforts, feedback and sharing lessons from year-to-year will continually improve the program and starting earlier in the school year will give teachers and students more time together to prepare for the science fair. 

Middle School Teacher Focus Group

The focus group was held during the time that their students’ science fair projects were being judged. The focus group was held in a room adjacent to the room in which students were being judged. The time scheduled for the focus group was cut short because the room scheduled for the focus group was had been double-booked. Instead, a room next to the scheduled room was utilized for the focus group.

Prior to meeting with the teachers in the focus group, the evaluation team met with the Coordinator of the Intel ISEF Outreach Program for the Portland area schools. Based on information from the Coordinator, the questions for the focus group were somewhat changed to best generate information from the teachers. Prior to meeting with the Coordinator, the questions presumed that the teachers had been given a more formalized program from which to operate. Given that the teachers did not have as structured policies and procedures as anticipated, the questions were redirected to the situation of the program. 

There was general agreement around the table when one participant made a comment as indicated by nodding by the other participants. The following summary of the focus group contains the most critical points made by the teachers in an attempt to see how the goals were met and to make suggestions for future Intel ISEF Outreach Programs.

What was your understanding of the goals of the program?

The teachers appeared to understand that the goals of the program included recruiting students from underrepresented populations, to get them interested in science and prepare them for the Inter ISEF Affiliated Fair. Teachers met with representatives of Intel and seemed to be knowledgeable about the expectations of the program. There was a lot of nodding around the room indicating wide agreement that they were well informed about the goals of the program. Their comments include:

“We went to a meeting here in Portland and out to dinner with a group of people from Intel and the district. They explained the program was to support, exposing young people to the scientific process and having them develop projects on their own. A diversity of kids was encouraged, so that we had all types of kids involved. That we would be supported at our school to help develop projects.”

“My understanding was to get kids interested in science.”

What were your expectations of what you would get from Intel to operate the program?


There was agreement around the table that there would be resources available to teachers and students in the after school program to assist students with their projects and to provide some professional development for teachers. Financial remuneration was a motivator for some teachers to participate in the program. One teacher described her expectations as follows: 

“I had expectations that there would be people resources in the school. They repeated a bunch of times, like graphic artists, mentors for kids, expert scientist in the field that they could dialogue with. That was one of the reasons I wanted to participate because I thought there would be this second tier to come out. There were budget problems and then human resource problems.”

What did you actually get?

Some teachers indicated that they received the equipment and boards they requested while other teachers said that they requested material but never received it. Teachers expressed some disappointment that they did not receive help from college students they thought they had been told would be coming to their program. Other expressed concern that other volunteers they had been promised never materialized. Teachers said that they were spread very thin and the volunteers would have been very helpful to the students. 

One a more positive note, some of the teachers seemed to be impressed that the program was financed adequately. Those teachers commented about how pleased they were about the promptness of their request for materials. The teachers own words express their feelings best.

“I did receive some sensors, some Lab Pro, I asked for that. I also asked for a shake table, and they are a pretty expensive item, I think. And I did get the Lab Pro, which I thought was outstanding. And we used it to do some projects and we have it and so I am pretty pleased with that. And boards were provided. I did not receive any help from people, which I asked for.”

“We were told that some college students would be coming in. I did ask when they were coming but it never materialized. I was hoping for that because I thought the students working one on one with adults on their science project is really valuable. It really takes time to help them take time to go through their project.”

“I was really impressed financially because we didn’t buy one single thing. I asked for something and the next day it was there, The minute I asked for it it was there, as far as financial, not the people.

Briefly describe what you did in your program.

The teachers talked about some of the logistics in their program such as how many times they met and for how long. Others talked about how they recruited students from their science clubs and science classes. Several teachers said they recruited students from they school’s science fair and that many of the students just worked to improve their projects from their existing science projects. A teacher commented about recruiting students and offered rewards such as treats to keep the kids coming to the meetings after school. There was wide agreement to this comment. Here are samples of their comments:

“I run a science club after school and that fit the demographics for Intel and Beaverton came into this really late, we didn’t have the meetings or anything for that. My club was already going to participate for Northwest science fair, which is the state science fair. So my kids were getting ready for that, so I got approached to-“ can you bring projects to this?” So we met all year up to four times a week just depending on what the due dates were. But by the time we got done with the Northwest fair we were done, the paperwork was done and that; but we had that crunch time. So March for us was four times a week, really getting down to the deadline.”

“Since we had the 8th grade science fair it is something, the inquiry process is somewhat of a benchmark for them. We developed, in 8th grade the science fair is taught. I started talking about the ISEF around January when we first got involved. I tried to target “kids of color” as we say now; I really didn’t care about their achievement level, but kind of went for different ethnic groups and encouraged them. I said look, I should be able to supply you with something; we were told supplies and people to help you create projects. Even if you are having a hard time now, you can still do this with us. Some of it was successful, some of it wasn’t.”

“I gave them incentives, extra credit and of course treats. We started meeting after school twice a week, but towards the end here it was four times a week. They can only stay for an hour.”

What worked well for you?

Many of the teachers agreed that it was a successful strategy to integrate the after school program with their science classes. Teachers said they were able to connect concepts from class and remind students about deadlines. Other teachers said that developing timelines and guidelines for students worked well. They discussed the attributes of adolescents and how much they need structure. Several teachers agreed that things went much better after they developed the structure for how the program would work.

“Some of my students had a really hard time writing but are good science thinker kids. So I actually sat down and they dictated because their typing is so slow that their ideas get lost and with me doing it, it went really fast. I said you are going to tell them what your question is and what your hypothesis is… And it was amazing their ideas were able to come out as fast as they were thinking them. They thought that was cool to really put it out.”

“In our group we were already doing something from the beginning of the school year. Sort of structured as far as doing a project- presentation, the form, how to work in groups and we helped them structure. They were totally motivated from that. It sort of helped with their timeline and we sort of encouraged them as far as who was going to do what, help then narrow it down.”

“I think we need a deadline and a checklist. So we sat down and numbered, name, one, two, three- your job what you are supposed to do in the next weeks with that. Once I set the deadlines and a checklist that they could check off they got it done. Inaudible.”

“The majority of the kids that I have, I have them in regular science class so I was able to remind them, okay we need to be working on our work samples, our science fair samples this year. So we can go back and actually look at some things we have learned this year…. That made it easier for those students to actually step down and write their research and inaudible.”

“I think being flexible for meeting times; some of these kids are involved with so many other things. I can’t be here on Monday-(so I would say) well, I will be here Monday, Tuesday, Wednesday- so pick one. So making it more flexible for them to come in when they could- and they would.”

What were some problems?

The comments related to problems were in three general categories: Too much paper work, not enough time, and not enough direction for the program. Teachers felt that the paperwork was unreasonable and that it would be greatly reduced and still serve the intended purpose. As mentioned previously, the teachers felt they needed greater lead-time to complete the projects. Also mentioned previously, teachers said that they needed more timely and consistent information about the program and more structure and guidance. They also mentioned the need for more communication between the coordinators and between the teachers themselves. Examples of teachers concerns can be read below:

“They were working so hard to do the paperwork how we thought they should be done. We received several different formats of what the various presentations should look like. So we were always going back and forth is this us? Is this the high school fair? We lost a lot of time and some kids because if we aren’t doing something fun you really loose them.”

“The set of what was required for the Junior High students didn’t come for us until we had already started our experiments. What should have been first ended up later on and so we kept doing it over…like in the beginning we told them it could be so many projects and then it was half or that and then halfway through the program there was a diversity issue. The things that should have been laid out in the beginning just weren’t there. And we had to constantly tell the kids that we were changing things.”

“I thought there was way too much paperwork and I didn’t think it matched up. I think it would have been really helpful to the kids if we could have broken the standards down for sections. And I think that is how the paperwork should have been done too. There were a lot of mixed messages.”

“I would like to have schedule- to get the parents to let those babies go and it was going to be hard, and (the parents) not act like, I know what I am talking about. That was really frustrating and not having their schedule, so that was frustrating for me.”

“The paperwork needs to be made simpler- it looks so official and discourages the student.”

“Communication that was good- it was kind of hit and miss.”

“I guess the promises, in terms of people support. I was so wrapped up with what my kids were doing that maybe if I had started making noise in April about wanting graphic artists. I wasn’t near knowing what I needed in an advance to make those connections. I had projects where I didn’t have enough expertise to say this is how we carve out a great useful question, but if I had had the timeline to find someone at PSU, for example to dialogue with my kids and answer questions.”

What was the impact of the Intel Program on your students’ interest in science?

Despite the perceived problem in the program, the teacher felt that the program was a success from the students’ point of view. They agreed that the students came away from the visit to the Intel ISEF with a sense of accomplishment. Teachers said that as a result of the experience they now have students who have applied to science magnet high schools. Students went from saying they hated science to saying that their projects were as good as other peoples’ projects. The trip to the science fair was a powerful motivator for the students to continue to explore their interest in science. Teachers comments express their sentiments:

“They are really excited about doing this when they get into high school. They said it was cool, they didn’t understand any of the projects at ISEF, but the kids were really quick to say that they wanted to participate later.”

“It was a real roller-coaster, when there were times when kids would say “I hate science and I am never doing it again”<laugher>But today for sure they are seeing, like their comments- our projects are just as good as other peoples. Where they came with a sense that they doing poorly and it wasn’t good enough, but looking around they saw they really did qualify.”

“Inaudible… my kids participating in Northwest…. I have been telling the kids about the fair coming to Portland and that made a huge difference and they had a little bit of an idea of science fair. They came back saying science fairs are so cool. So I have now I have kids that have applied to science magnet programs because of Intel that normally would shy away from it. They are saying “I am cooler now, I want to be a doctor”, so just being able to have the experience of coming here and having people other than your teachers or parents interested in the work you are doing.”

How successful was the program in exposing students to science careers?


Students in middle school begin to formulate their ideas for future careers so it was realistic to develop a goal to introduce students to science careers. It is uncertain whether or not the program was successful in motivating students to investigate science careers for their future or not but the teachers felt that the experience was positive which in itself potentially points the students in the direction of science. 

“Well I think that they learn a lot working on their projects and focusing on it and starting to see it as more than just a requirement at school. When it becomes a ticket to a bigger experience they see it a little differently. I don’t know if it will affect their careers but to know that they had a pretty positive experience with their own projects has certainly got to help.”

“The judges were asking them questions about their ages and what they were going to do in high school and you could hear their answers and that this led them to be more interested in science.”

“I have kids that have applied to science magnet programs because of Intel that normally would shy away from it. They are saying “I am cooler now, I want to be a doctor”, so just being able to have the experience of coming here and having people other than your teachers or parents interested in the work you are doing.”

“I think there is a good point of visually being here and seeing things and I think that really helped. What is so wonderful is to have a video of the science fair and people milling around.”

Are students in your program more likely to participate in a high school Intel ISEF affiliated fair?
The general consensus was that students would definitely be more likely to participate in a high school science fair. The teachers agreed that whether the students verbalized it or not that they now have the confidence to participate in their high school’s science fairs.

“Just in this hour we have been here [at the science fair] I have talked to some of my students and they have come up and said, “there are some really cool projects here.” That alone and looking at projects- stopping, reading.”

“There are a lot of kids coming here that are in sports and think that science kids are nerds and are looking at these projects and thinking this kid is only a couple of years older than me and this is really cool. I have some ESL kids, that speak Russian, and to go and visit some projects that are by Russian kids. I think kids only do what they know and there is only so much they can do, but when they are exposed to this they see what they can do in high school.”

Unrelated comments from teachers included the expectation that the middle school students would see the high school students standing by their projects so that they could interact with them. The students also made this comment so it appeared to be significant for both teachers and students. 

“Why were the high school kids not required to be by their projects when it was required by the elementary and the middle school? The ones that were there (maybe 10%) seemed to be really enjoying answering the questions, and I think that they ought to be there like we are for our students. They can get a lot out of being asked questions.”

A teacher made another unrelated but significant comment because it received wide agreement from other teachers. That comment related to students having pins to trade at the fair. 

“I have one last comment. When we went back to Cleveland they gave each of the two kids, thirty pins from Oregon. I told them it was the best thing for them because they would talk to any other kids and trade pins and stuff. I expected that this year and it didn’t happen. For middle-schoolers to just go up and talk to people that was the key—and  they didn’t do it.”

Do you have words of advice for the future Intel ISEF Outreach Programs?

Time was running short for this question but teachers gave some pragmatic advice just as they had done on the survey. Among their comments, they said Things that have been mentioned previously such as:

· Reduce paperwork

· Start earlier

· Provide mentors

· Promote the program through a video so students can see what they are in for as participants.

Part C: Summary of Problems

Unfortunately there were problems that were a detriment to the program. The science curriculum and fair development resource was not developed. The lack of a curriculum meant there was no real program. The lack of a fair development resource caused frustration and confusion among the participating teachers, which was exacerbated by poor communication. There was a considerable delay in getting the program approved at the school district level, which meant that it was not started until January of 2004 at the earliest with some schools starting as late as March. At its best, the program allowed some students and teachers to work together to develop or improve their science fair projects. Some teachers indicated that they just used appropriate projects from their school’s science fair with students making little or no changes in the projects. In the focus group teachers complained about human resources that were promised to them that never materialized, such as graphic designers and college student helpers. Students from underrepresented in science minority groups were not adequately enrolled in the program. Despite these problems the program does serve as a starting point and does give insights into how the program can be better delivered.

Part D: Achievement of Goals


This section considers whether the goals of the program were achieved. The clearest answer was that goal 4 was not met. The curriculum materials were not developed. Goals 1 to 3 all contain the phrase “female and underrepresented students.” From the student survey, 63% were female and only 25% were from underrepresented minority groups. So aspects of the program that were successful had a smaller effect on underrepresented minority groups because they only accounted for one in four students. So this caveat must be kept in mind in evaluating the achievement of goals 1-3. 

Moving the focus to goals 1 and 2 indicates another problem. These are impossible to evaluate in a one-year evaluation program because the goals do not focus on what happened in the program but on what will happen in the future as a result of this program. Despite the greater uncertainty of predictions we feel compelled to predict to see if the goals are likely to be met in the future. For goal 1, it does seem like students in the program are more likely to enter science fairs when they get to high school and presumably these will be affiliated fairs. Students were very enthusiastic about what they experienced and many stated that they do want to do this in high school. 

Goal 2 on increasing female and underrepresented student participation in Intel ISEF is not likely to occur because of this program. Suppose there were 200 more female and underrepresented students in Portland area fairs. The number of students the Portland area sends to Intel ISEF is extremely small compared to the total number of students at Intel ISEF. So even if some of the 200 students qualified, and assuming that in the past the qualifiers were not female and underrepresented students, then this would be an extremely small increase. Yet, there is no guarantees that some of the 200 students would qualify for Intel ISEF as they could lose out to students who have families, schools, teachers, and mentors that could better prepare them to do an Intel ISEF quality project. For these reasons, we conclude that Goal 2 is unlikely to be met as a result of the Portland middle school outreach program. It is possible, however, that as the program continues, improves, and follows Intel ISEF around the country that there could be an impact on Goal 2. 


For Goal 3, there is evidence that students in the program were exposed to science, science careers, and competitions. Teachers unanimously agreed that the program increased student interest in science. Student focus groups and surveys also showed this. The students’ work on their projects and the experience of Intel ISEF exposed them to science competitions, and the evaluation results suggest that they were excited and motivated to do science fairs again. As for science careers, 92% of the teachers agreed or strongly agreed that the program had introduced students to careers in science. 

Part E: Recommendations

The following recommendations are a result of data collected from students and teachers during the Intel ISEF Outreach Program in Portland, Oregon. The recommendations are intended to be constructive and to be considered in the quest to improve future Intel ISEF Outreach Programs. 

Begin the Program earlier in the School Year

Teachers and students alike commented on the need for more time to work on the projects. It is recommended that teachers start recruiting students shortly after students return to school in the fall so they have adequate time to meet, design, and complete their projects.

Print and Video Recruitment Materials

Teachers recommended that materials be developed to recruit students into the program. The materials would be useful to solicit support from parents, which is universally recognized as a key to motivating students to persist in their education goals. A video could be used to excite parents about the Intel ISEF for high school students and to show the students what to expect at the affiliated fair.

Policies and Procedures for Teachers

One of the primary concerns of the teachers was the lack of consistent policies and procedures for operating the program and for the affiliate Intel fair. The development of a policy manual would benefit the teachers and provide consistency between the schools. The proposed curriculum would also be helpful along with training for the teachers on how to implement the curriculum and the program. 

Streamline Paperwork

All of the teachers agreed that the paperwork was daunting and agreed that it could be streamlined without losing any of the required information. Some of the teachers said that amount of paperwork almost caused them to drop out of the program.

High School Students at Their Projects

Teachers and students expressed a desire to have high school students stand by their projects when the middle school students visited Intel ISEF. (It was noted by students and teachers that the middle school students were available to answer questions for elementary school students.) The middle school students could have gained great insight from the high school students since the middle school students were in awe of the high school students’ projects. Both the teachers and students mentioned this as a missed opportunity for both the high school students and the middle school students.

Pins to Trade

As a companion to the desire for high school students to be standing by their projects when the middle school students visit their projects, having pins to trade is a way to start a conversation that might otherwise be difficult for middle school students given their stage of adolescent development. It is strongly recommended trading pins be provided for future middle school participating in the Intel ISEF Outreach Program. 

Recruit and Train mentors

Teachers and students both expected to have access to mentors, college students, and content experts. If a pool of qualified people from local Intel plants and local colleges and universities, teachers could request them directly via e-mail. Whatever process is developed for recruiting human resources for the teachers, the process must be easy to use. 

A training component for mentors should help to clarify expectations on the part of teachers, students, and mentors. A brief training should reduce frustration for all parties.

Improve Communication

Teachers expressed the need for consistent and timely communication from the project coordinator. Teachers need lead time to organize students and materials, procure permission slips, etc. in order for the program to run smoothly. Teachers also said that they would like some opportunity to meet with each other and learn how other projects are run and to learn from one another. Well-focused meetings could help prevent problems from occurring by some well organized preplanning and good communication.

Summary


Despite problems in implementation, overall the students and teachers rated the program as a successful endeavor. The teachers gave an overall rating of 8.31, which indicates a very high level of success.  This suggests that the program is a good idea that needs to build on successes and learn from problems.  

FINAL THOUGHTS


The Intel ISEF program is a world-class event that encourages and rewards excellence in science, engineering, technology, and mathematics. The middle school outreach program is well intentioned in using the excitement of Intel ISEF to get underrepresented groups into science. 


We commend Intel for the wisdom in initiating an evaluation of the programs. While it is unfortunate that there have apparently not been any past substantial evaluations of Intel ISEF, we believe the methods, results, and recommendations of this evaluation can propel the administrators of both programs further along the path of data-driven decision-making through a continual evaluation process.
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